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ADVERTISEMENT 

The scientific publications of the National Museum include two 
series, known, respectively, as Proceedings and Bulletin. 

The Proceedings, begun in 1878, is intended primarily as a medium 
for the publication of original papers, based on the collections of the 
National Museum, that set forth newly acquired facts in biology, 
anthropology, and geology, with descriptions of new forms and 
revisions of limited groups. Copies of each paper, in pamphlet 
form, are distributed as published to libraries and scientific organiza- 
tions and to specialists and others interested in the different subjects. 
The dates at which these separate papers are published are recorded 
in the table of contents of each of the volumes. 

The present volume is the seventy-fifth of this series. 
The Bulletin, the first of which was issued in 1875, consists of a 

series of separate publications comprising monographs of large 
zoological groups and other general systematic treatises (occasionally 
in several volumes), faunal works, reports of expeditions, catalogues 
of type-specimens, special collections and other material of similar 
nature. The majority of the volumes are octavo in size, but a 
quarto size has been adopted in a few instances in which large plates 
were regarded as indispensable. In the Bulletin series appear 
volumes under the heading Contributions from the United States 
National Herbarium, in octavo form, published by the National 
Museum since 1902, which contain papers relating to the botanical 
collections of the Museum. 

ALEXANDER WETMORE, 

Assistant Secretary, Smithsonian, Institution. 
Wasuineton, D. C., November 16, 1929. 
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1-6. Halosydna grisea. 1, Anterior end < 10; 2, Elytron X 9.5; 3, Para- 

podium X 7.5; 4, dorsal seta 85; 5, Dorsal seta X 85; 6, ventral 

seta X 85. Figs. 7-12. Leodice argentinensis. 7, Anterior end X 

10; 8, parapodium X 27.5; 9, compound seta X 250; 10 Pectinate 

peta X< 250; 11, gnaxila < 10:5; 12, mandible X 10:5.........-..- 
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MAMMALS FROM CHINA IN THE COLLECTIONS OF THE 

UNITED STATES NATIONAL MUSEUM 
1 

| By A. Brazier Howey 

Collaborator, United States National Museum 

During recent years the attention of naturalists has been directed 
more and more to the fauna of Asia. The great variation in climate 
and topography have contributed in making this part of the earth’s 
surface a region of extreme interest and the inaccessibility of a con- 
siderable portion of it has only stimulated our curiosity. That era 
in the history of Asiatic zoology when the majority of species ob- 
tained by an expedition proved to be new to science has largely 
passed, although novelties have by no means been exhausted. The 
time has come when an attempt should be made to sort and arrange 
what information we already have, to scrutinize the known species 
and establish their interrelationship, to correlate their ranges with 
what we know of faunal areas, and to bring as much order out of 
partial chaos as present circumstances permit. 

The United States National Museum has accumulated from vari- 
ous sources a collection of Chinese mammals that is large and of ex- 
treme interest, and it seems eminently suitable that a report relating 
to it should be published at this time. The purpose of this may be 
said to be twofold: to present additional information concerning the 
mammals of regions that have been but imperfectly known; and to 
make available to students of Chinese mammalogy, who are not in 
‘ontact with large collections and libraries, some of the information 
which they may require. 

The Chinese collections of the National: Museum include adequate 
series of quantities of genera and species. Others, however, are repre- 
sented by so few or such unsatisfactory specimens that in the absence 
of comparative material identification can at times be but provisional. 
In the case of the carnivores, especially, variation is frequently very 
great and new races in the greatest profusion as well as confusion 
have been described from very scanty material, often the flat pelt 
of a native hunter from no one knows exactly where. When such 
a condition is further os by a vague is description, ams one 
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is able to do is to weigh facts and probabilities carefully and reach 
a personal conclusion which may or may not be correct. However, 
when the material has been unsatisfactory for proper identification 
in the present connection the fact is so stated. 

The region included in the following report comprises the present 
Chinese Empire, including Mongolia, Manchuria, Korea, and the 
island of Hainan. There are listed a few specimens labelled east- 

ern Tibet, which is permissible for the reason that at least until 
recent times, “eastern Tibet’ was used in a very loose geographic 
sense, and as often as not included localities which are now within 
the Chinese provinces of Szechwan or Yunnan. 

Upon initiating the present work it was determined to make a 

praiseworthy endeavor to reduce to a common plan of spelling the 
names of all Chinese localities mentioned, but this good intention 
was speedily abandoned. There are a number of different methods 
of changing the spelling of Chinese names to conform to our exotic 
ideas and one can never be sure which of these schemes was fol- 
lowed by the writer of a label or an article. Hence it is obvious 
that one can never be sure whether two slightly different names 
refer to the same spot or to separate places, perhaps not given on 
available maps. Clearly the only safe course at present, to avoid 
still greater confusion, is to list all names exactly as stated on the 
labels or in the literature, save in the case of well-known cities or 

provinces, when the spelling may be made uniform. 
As a geographic basis I have used the atlas, 1917 edition, of the 

China Inland Mission, and when this failed me recourse was had 
to numerous other maps and atlases. Unfortunately there seems to be 
no good map of China which takes into adequate account the moun- 
tain ranges, and this fact renders extremely difficult a proper appre- 
ciation of the zonal barriers existing in such mountainous Provinces 
as Szechwan and Yunnan. Hence mistakes in the supposed ranges 
of such forms as these barriers affect are at times unavoidable. 

The material upon which this report is based comprises 2,106 
specimens of 283 species and subspecies, all of them belonging to the 
National Museum collections. These are mostly well-made skins 

with skulls, but there is also a considerable number of spirit speci- 
mens and a few skeletons. In addition there are sundry unlisted 
specimens which it was impossible to identify for one reason or 
another, such as odd skulls without locality, alcoholics of nestling 
rodents, etc. The listed specimens belong to 9 orders and 31 families 
as follows: 
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Mammalia Forms Spee Page 

Insectivora (total)_.._.-------- 27 105 | 5 

Tupaiidae._____..-1_.--2- 2 5 |) 5 
ibrinaieeidaes:=2.522t = aos se 5 16 5 
“TSU 127 See 7 LG Nl ake 
Soricrancs-s» 82 Ske ee 13 68 8 

le hinopters), (total)ao = =o oe 35 353 1 1b Le 

Emballonuridae-.-- - ---~---- 1 9 || 11 
Rhinclophidaes= 32282 222= 4 | eek 
Hipposideridae_-_---.----~-- 5 76 12 
Vespertilionidae___--_----- 24 197, | 15° | 

Carnivora (totale. 2-222 45 127 20 

Uieadad tonne fir ete Bee: il 30 
Procyonidae.=2 {t228 Sais 1 2 23 
Ganidaet: 45-205) et oe 6 ge | ee 
Mustelidaetsose< 252 s5 52> 18 68 | 24 
Wiverridac?! bie tee! eit 6 19 30 
Walid deta F es ek 5, 9 19) J). .32 

Primates: Cercopithecidae 
Grats) aes ee eee eee 5 19 34 

Rodentia (total) _-__---------- 120 |1, 256 36 

Beumidacs. 2 ts. eee 47 | 295 || 36 
Muscardinidae.£_2.- 4. -2 1 4 48 
Cricetidge.: = ese we 26 PATE 48 
Rinzomyadaes s22—- 4. ese 2 8 || 54 
Spalacidacis4us..2 501 28 4 41 || 54 
Minridaens. 55S ee oe 33 602 | 56 
PiXIO GIGNAC Se She Sek tk 2 3 66 
Dipodrdiae leg. Hei Ls. 4 25 || 66 
Enystricidaes..2 Abe. 1 1 68 

Lagomorpha, (total) ___________ 20 ihe 103 | 68 

Ochotontdae 2225. 2S SS 12 56 68 
heporidae sit Swi are. ts 8 AW ad 

Artiodactyla (total) _._._______ 28 VSP il arcs 

SUC Settee ink Cie Le 0 erg 3 14 | 73 
Wervidgeweer Sesser ears 15 81 || 74 
Boyidsesiszt: casi) yee 10 af i ete8 

Edentata: Manidae (total)_____ 2 Diller 
Cetacea: Odontoceti (total) ____ 2 9 81 

Foremost in importance among these Chinese collections are the 
mammals secured by Arthur de C. Sowerby and donated to the 
Museum by Robert Stirling Clark. These number 1,319 items. They 
are mostly from the provinces of Shansi and Shensi, Chihli and 
Kansu, as well as many from Manchuria and Mongolia. Of great 
importance also is a collection of 440 specimens from south China, 



4 PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 75> 

almost all of them from Fukien. Much of the early material taken 
by Mr. Sowerby and received nearly 20 years ago was identified by 
G. S. Miller, jr., not a few of them by means of comparisons which 
he made with types in the British Museum, but advances made in our 
knowledge of Chinese mammals since that time has necessitated the 
reworking of this material. 

Next in numerical importance are 205 mammals collected by F. R. 
Wulsin on the National Geographic Society’s Central China expedi- 
tion and presented to the Museum by that organization. A number 
of provinces are represented among this material but of outstanding 
importance are his collections from Inner Mongolia and from the 
Minshan Mountains of southern Kansu—both regions of exceptional 
interest and otherwise unrepresented in the National collection. 

Dr. David C. Graham, in the course of his missionary work, has 
taken occasion to collect under the auspices of the Museum 178 speci- 
mens of mammals, most of them being from the Province of 
Szechwan. It has been his fortune to secure more than a fair share 
of extremely rare species, and his efforts have been of exceeding value. 

Dr. W. L. Abbott has presented to the Museum 186 mammals col- 
lected under his auspices by the late Charles M. Hoy. These are 
almost exclusively from the neighborhood of Yochow, Hunan, a 
district which is otherwise almost unrepresented in the National 
collection. 

Also donated by the National Geographic Society is a collection of 
61 mammals secured by J. F. Rock, mostly in Yunnan, which in- 
cludes many rare squirrels as well as some desirable carnivores. 

To the generosity of W. W. Simpson, who was engaged for some 
time in missionary work at Taochow, Kansu, the Museum is indebted 
for 38 mammals, mostly from Kansu, among which are such desira- 
ble items as gorals, stags, and an extremely rare bear. 

Smaller but valuable collections have, in addition, been received 

as follows: From S. F. Light, 16 mammals fron: Hainan and the 
mainland adjacent; from C. B. Rickett, 12 mammals, mostly from 
Fukien; from A. P. Jacot, 7 mammals from Shantung; and from 

Canton ‘Christin College museum, 5 mammals. This leaves 84 mam- 
mals from miscellaneous sources. These include specimens in the 

collection of C. Hart Merriam, material secured in exchange from 
many institutions, and the odds and ends that have accumulated 
throughout the years. 

As a result of the present study, 18 species and subspecies have 
been described as new by the writer, and one by G. S. Miller. In 
addition, Miller, Lyon, Hollister, and Sowerby previously described 
23 new forms based on this material, making a total of 42 new forms 
that have been described from the Chinese mammals now in the col- 
lection of the United States National Museum. 
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Unfortunately Mr. Sowerby is the only one of the above collectors 
who kept field records of anything more than the actual specimens 
collected, and his notes regarding habits are only available for the 
collections which he made in Shansi, Shensi, and a part of Kansu. 
Many of these observations are included under their proper headings 
in this report. Others have been included in his books, among which 
are Through Shen-kan, 1912; Fur and Feathers in North China, 
1914; A Sportsman’s Miscellany, 1917; and Sport and Science on the 
Sino-Mongolian Frontier, 1918. 

Order INSECTIVORA 

Family TUPAIIDAE 

Genus TUPAIA Raffles 

TUPAIA BELANGERI CHINENSIS Anderson 

Tupaia chinensis ANDERSON, Zool. Res. West. Yunnan, 1879, p. 129 (Ponsee, 

Kakhyen Hills, western Yunnan, China). 

Specimens.—F our, from the following localities in Yunnan: Yun- 
lung, Tsaochiang, Likiang plain, and the fourth from an unknown 
locality. 

The coloration of three of these specimens is of an exceedingly 
grayish cast, but that from Likiang is more ochraceous. Sufficient 
Chinese examples of this genus are not yet available for an ade- 
quate understanding of the geographic variation occurring. Un- 
doubtedly there yet remain one or more forms to be described. 

TUPAIA BELANGERI MODESTA J. A. Allen 

Tupaia modesta J. A. ALLEN, Bull. Amer. Mus, Nat. Hist.. vol. 22, 1906, p. 

481 (Leimuimon, Hainan, China). 

Specimen.—One, from Kachek, Hainan. 
This is a flat skin in poor condition but the skull is perfect. 

Family ERINACEIDAE 

Genus NEOTETRACUS Trouessart 

NEOTETRACUS SINENSIS Trouessart 

Neotetracus sinensis TRouEssarRT, Ann. Mag. Nat. Hist., ser. 8, vol. 4, 1909, 
p. 390 (Tatsienlu, Szechwan, China). 

Specimen.—One, from Homushu Pass, probably Szechwan. 
This is the only specimen of this interesting genus in the National 

collection. It was obtained by exchange with the American Museum 
of Natural History. 
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Genus ERINACEUS Linnaeus 

ERINACEUS AMURENSIS Schrenck 

Hrinaceus amurensis SCHRENCK, Reis. Amur-Lande, vol. 1, 1858, p. 10 (Amur, 

Siberia). 

Specimen.—One, from 60 miles southwest of Kirin, Manchuria. 
The hedgehogs of this region remain properly to be worked out. 

FE. orientalis and usurriensis are of the ewropeaus type of marking, 
while chinensis resembles, and is probably the same as, dealbatus. 
E’. koreanus, which is doubtfully valid, is said to have the shoulders 
white. Differences in the claws, as given by Lonnberg (1922), are 

probably not trustworthy. Finally koreanus is said to have the dor- 
sum much darker than typical amurensis, and undoubtedly darker 
than the present specimen. On the whole, the coloration of this 
Kirin skin is much like specimens of hanensis from Hunan, but the 
skull is smaller, with the bullae weaker and lower. 

ERINACEUS DEALBATUS Swinhoe 

Brinaceus dealbatus SwWINHOE, Proc. Zool. Soc. London, 1870, p. 450 (Peking, 

Chibli, China). 

Specimens.—Two, from Tientsin, Chihli. 
One of these specimens is an immature with all spines virtually 

white, so that one suspects it may be a partial albino. 

ERINACEUS HANENSIS Matschie 

Erinaceus hanesis MarscHig, Wissens. Erg. Exped. Filchner China und Tibet. 

vol. 1, pt. 1, 1908, p. 138 (Hankow, Hupeh, China). 

Specimens.—Five skins and six skulls: two from Shanghai, 
Kiangsu; one from Ningpo, Chekiang; and two, with additional 
skull, from-Yochow, Hunan. 

The Hunan specimens are presumed to be typical of hanensés, 
which seems to be a valid race. The wholly white spines are rather 
numerous and the darker ones are quite brown, but paler than in 
examples from nearer the coast, which are without measurements. 

Genus HEMIECHINUS Fitzinger 

HEMIECHINUS ALBULUS ALASCHANICUS Satunin 

Hemiechinus albulus alaschanicus SaATuNIN, Ann. Mus. Zool. St. Petersb., vol. 

11, 1906, p. 181 (Alashan, Mongolian-Kansu border, China). 
- 

Specimens.—l our, from northwest of Ninghsia, Kansu. 
These examples are from near the type locality. As the describer 

states, they are paler than typicus, the silky hairs of the underparts 
being virtually pure white. The skull is also smaller and narrower 

and the premaxillary tips extend farther caudad. This race is larger 
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than minor and the concavity of the postglenoid process extends onto 
the mastoid in a fashion that is not found in that form. The species 
miodon is evidently entirely distinct. 

Family TALPIDAE 

Genus UROPSILUS Milne-Edwards 

UROPSILUS SORICIPES Milne-Edwards 

Uropsilus soricipes MiLNE-Epwarps, Nouy. Arch. Mus., 1871, p. 92 (Muping, 

Szechwan, China). 

Specimen.—One, from Taochow, the province given as Szechwan, 
but I know of no locality of this name save in Kansu. 

In recording Zappey’s specimens, G. M. Allen (1912) called at- 
tention to the great dental variation shown by this series of insecti- 
vores, indicating that this covered the characters of the genus Rhyn- 
chonax Thomas. Later (1923), however, he recognized this as a 
valid genus. The single specimen before me was one of the Zappey 
series and it has 18 teeth in the upper series and the same number 
below, the former agreeing with Uvropsilus, and the latter with 
Rhynchonax (rather than Nasillus). Until some one has access to 

sufficient material to settle the moot points involved, I prefer to 
adopt a conservative attitude. 

Genus MOGERA Pomel 

MOGERA LATOUCHEI Thomas 

Mogera latouchei THomas, Proc. Zool. Soe. London, 1907, p. 463 (Kuatun, 

Fukien, China). 

Specimens.—Two; from Kuatun, Fukien, and Tseogiakeo, Szech- 
wan. 

In the above topotype the first upper premolar is a trifle longer 
than the second—not shorter as stated by Thomas. The skull of the 
Szechwan specimen has a broader interpterygoid and smaller bullae, 
and it seems likely that when an adequate series is available separa- 
tion will prove desirable. 

MOGERA ROBUSTA (Nehring) 

Talpa robusta NEHRING, Sitz.-Berich. Gesellsch, Naturf. Freunde, 1891, p. 95 

(Vladivostok, Siberia). 

Specimen.—One, from Fengtien, Manchuria. 
This specimen lacks a skull but comparison of its fore feet with 

those of coreana leaves little doubt as to its identity. 

MOGERA COREANA Thomas 

Mogera coreana Tuomas, Proc. Zool. Soc. London, 1907, p. 463 (65 miles north- 

east of Seoul, Korea). 

Specimens.—Four, from Fusan, Korea. 
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Genus SCAPTOCHIRUS Milne-Edwards 

SCAPTOCHIRUS GILLIESI Thomas 

Scaptochirus gilliesi Tuomas, Ann. Mag. Nat. Hist., ser. 8, vol. 5, 1910, p. 350 

(Hotsin, Shansi, China). 

Specimens.—Six: 1 from Yulingfu, Shensi; 1 from Taiyuanfu, 
Shansi; and 4 from 20 miles west of Ningwufu, Shansi. 

One of these is especially pale and so old that most of the enamel is 
worn from the teeth. 

SCAPTOCHIRUS LEPTURUS (Thomas) 

Talpa leptura THomMas, Ann. Mag. Nat. Hist., ser. 5, vel. 7, 1881, p. 470 

(Peking, Chihli, China). 

Specimen.—One skull from Heisui, Manchuria. 
The skin of this specimen is missing and as the skull is apparently 

somewhat immature, identity can be but provisional. 

Genus SCAPANULUS Thomas 

SCAPANULUS OWENI Thomas 

Scapanulus oweni THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 10, 1912, p. 397 

(23 miles east of Taochow, Kansu, China). 

Specitmen.—One from Archuen, Minshan Mountains, Kansu. 
This specimen matches the description of this species in all par- 

ticulars. 

Family SORICIDAE 

Genus SOREX Linnaeus 

SOREX ANNEXUS Thomas 

Sorex annerus THomas, Proc. Zool. Soc. London, 1906. p. 859 (Mingyong, 110 

miles southeast of Seoul, Korea). 

Snecimen.—One from the Sungaree River, Manchuria. 

SOREX BEDFORDIAE BEDFORDIAE Thomas 

Sorex bedfordiae Tuomas, Abst. Proc. Zool. Soc. London, No. 90, 1911, p. 3 
(Mt. Omei, Szechwan, China). 

Specimen.—One from Washan, Szechwan. 

This is a poor skin without measurements and the skull is damaged, 
so that an exact determination is impossible. But in coloration and 
dental characters it agrees with bedfordiae. 

Genus BLARINELLA. Thomas 

BLARINELLA WARDI Thomas 

Blarinella wardi Taomas, Ann. Mag. Nat. Hist., ser. 8, vol. 15, 1915, p. 336 

(Hpimaw, Upper Burma). 

Specimen.—One from the Likiang Mountains, Yunnan. 
This specimen, obtained in exchange from the American Museum, 

is the only representative of its genus in the national collection, and 
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G. M. Allen’s original identification is accepted without comment. 

It may be mentioned, however, that Cabrera (1925) was mistaken 

in assigning as a generic character the presence upon the anterior 

mandibular incisor of but one denticle, for the dorsal border of this 

tooth is serrated. 

Genus SUNCUS Ehrenberg 

SUNCUS MYOSURUS (Pallas) 

Sorex myosurus Patias, Acta Acad. Petrop., vol. 10, 1785, p. 327. 

Specimens —Twenty-seven from the following localities in Fukien: 

Foochow, 8; Futsing (30 miles south of Foochow), 13; 70 miles 

southwest of Yenpingfu, 4; Kulingsu Island, near Amoy, 2, including 

ohe spirit specimen. 
This is the “ Pachyura murina” of authors, but J. A. Allen (1906) 

called attention to the fact that this specific name of Linnaeus’ is not 
determinable among the several species of large shrews inhabiting 
Java. In searching for a name recourse was then had to albinus 
Blyth as listed as a subspecies of indicus by Cabrera (1925). This 
proves, however, to be no name, for Blyth merely stated that an 
albino was secured at Amoy. I therefore follow Cabrera (1922) in 
using the name myosurus for the Chinese animal. ‘This course, not- 
withstanding, can be merely tentative until a revision of the Asiatic 
mainland forms of musk-shrew has been undertaken. 

The skin from Kulingsu Island is a partial “ albino,” lacking black 
pigment and thus being entirely buffy. The spirit specimen from 
the latter locality, after the pelage had been dried, proved to be 
browner than mainland examples but it is extremely unlikely that 
there is a distinct race of such a wide-ranging species upon this small 
island so close to the mainland. 

Genus CROCIDURA Wagler 

CROCIDURA ATTENUATA ATTENUATA Milne-Edwards 

Crocidura attenuata MiLNE-Epwarps, Nouv. Arch. Mus., 1871. p. 91 (Muping. 

Szechwan, China). 

Specimens.—F ive; two from Yochow, Hunan; and three, includ- 
ing two in spirits, from Suifu, Szechwan. 

It is assumed that the Hunan skins are fairly typical. At any 
rate they differ from grisea in having the hind foot a trifle longer 
and in being slightly less gray, or browner. The Suifu skin was 
made up from a shrunken, salted pelt, and its skull is broken, so 
little can be told about it. 

CROCIDURA ATTENUATA GRISEA A. B. Howell 

Crocidura grisea A. B. Howktt, Proc. Biol. Soc. Wash., vol. 39, 1926, p. 137 

i75 miles southwest of Yenp’ngfu, Fukien, China). 
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Specimens.—Four, from the following localities in Fukien; 70 
and 75 miles southwest of Yenpingfu, 3 (including the type); and 
Kuliang, near Foochow, 1. 
A typographical error in the original description gave the maxil- 

lary tooth row of the type as 6.5 instead of 8 mm. 

CROCIDURA COREAE Thomas 

Crocidura coreae THoMAs, Proce. Zool. Soc. London. 1907, p. 860 (Mingyong, 

110 miles southeast of Seoul, Korea). 

Specimens.—Six: 3 from 5 miles south of Taiyuanfu, Shansi; 
and 3 in spirits from Fusan, Korea. 

The three skins seem to be fairly typical of this palish, gray-brown 
species with whitish belly and bicolored tail—the only small white- 
footed Crocidura of this part of China. The only Fusan skull that 
has been removed and cleaned differs from the Shansi examples 
only in points which are believed to be of minor importance; but the 
pelage is so faded after its immersion in the preservative for 40 years 
that the present color signifies nothing. 

CROCIDURA DRACULA GRISCESCENS A. B. Howell 

Crocidura griscescens A. B. Howertt, Journ. Mamm., vol. 9, 1928, p. 60 

(Kuatun, Fukien, China). 

Specimens.—Two, the type and a topotype. 
This is undoubtedly a small, browner, eastern race of dracula, as 

already mentioned. 
CROCIDURA LASIURA Hodgson 

Crocidura lasiura Hopeson, Ann. Mag. Nat. Hist., ser. 6, vol. 5, 1890, p. 31 

(Ussuri River, Manchuria). 

Specimens.—F ive; four from the Sungaree River, Manchuria, 
and a skull only from TFusan, Korea. 

The above skins of this large, dark, rather short-tailed species 

are in summer pelage. One of the males is unusually large, measur- 

ing 104 (head and body) by 48 by 16.5 mm. 

CROCIDURA RAPAX G. M. Allen 

Crocidura rapas G. M. ALLEN, Amer. Mus. Nov., No. 100, 1923, p. 9 (Ying- 

pankai, Mekong River, southern Yunnan, China). 

Specimens.—F ive, from Yochow, Hunan. 
These apparently are perfectly typical. 

CROCIDURA SHANTUNGENSIS Miller 

Crocidura shantungensis MittEr, Proc. Biol. Soe. Wash., vol. 14, 1901, p. 158 

(Chimeh, Shantung, China). 

Specitmen.—One, the type. 
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Genus ANOUROSOREX Milne-Edwards 

ANOUROSOREX SQUAMIPES SQUAMIPES Milne-Edwards 

Anourosorex squamipes Mitnr-Epwarps, Comptes Rendus Acad. Sci. Paris, 

vol, 70, 1870, p. 341 (Szechwan and Tibet). 

Specimens.—Nine; 2 from Wanshan, and 7, including 3 in spirits, 
from Suifu, both in Szechwan. 

The Suifu skins are in rather harsh pelage and Jack brown cheek 
marks, but G. M. Allen has kindly compared them with the good 
series of this genus in the Museum of Comparative Zoology and 
pronounced them as belonging to the typical race. 

Genus CHIMARROGALE Anderson 

CHIMARROGALE HIMALAYICA (Gray) 

Crossopus himalayicus Gray, Ann. Mag. Nat. Hist., vol. 10, 1842, p. 261. 

Specimen.—One from the Likiang Mountains at 10,000 feet, 
Yunnan. 

This animal is evidently extremely rare in China. 

Order CHIROPTERA 

Family EMBALLONURIDAE 

Genus TAPHOZOUS Geoffroy 

TAPHOZOUS SOLIFER Hollister 

Taphozous solifer HoLtuister, Proc. Biol. Soc. Wash., vol. 26, 1913, p. 157 (near 

Peking, Chihli, China). 

Specimens.—Nine, including the type, from the type locality. 

Family RHINOLOPHIDAE 

Genus RHINOLOPHUS Lacénéde 

RHINOLOPEHUS BLYTHI CALIDUS G. M. Allen 

Rhinolophus blythi calidus G. M. ArteEN, Amer. Mus. Nov., No. 85, 1923, p. 1 

(Yenpingfu, Fukien, China). 

Specimens.—Seventeen from the following localities in Fukien: 
Yenpingfu 15 and Futsing 2. 

The topotypes are in perfect accord with the measurements given 
by the describer. ‘Those in spirits are very similar to European 
examples of R. hipposideros save that the metacarpal formula is 
different, and in the Fukien bats the border of the ear is less sharply 
concave, the horseshoe is a trifle larger, sella broader and lancet high 
and much wider. The skull differences are very slight, the chief one 
being the broader interorbital. 
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RHINOLOPHUS BLYTHI SZECHWANUS Anderson 

"[Rhinolophus] [blythi] szechwanus ANDERSON, Ann. Mag. Nat. Hist., ser. 9, 
vol. 2, 1918, p. 377 (Chunking, Szechwan, China). 

Specimens.—Seven in spirits from Suifu, Szechwan. 
I am not entirely convinced that this disposition of the above mate- 

rial is correct, but no other course is practicable at present. They 
clearly have no ciose affinity with the macrotis or hipposideros wroups. 
From Fukien examples of 7. 6. calidus they differ in longer forearm 
(average 41.8 mm.), broader horseshoe, higher sella, and appreciably 
larger foot and thumb. The skulls are virtually indistinguishable. 

RHINOLOPHUS ROUXI SINICUS Anderson 

Rhinolophus rouxi sinicus ANDERSON, Proc. Zool. Soc. London, 1905, p. 98 

(Chintah, Anhwei, China). 

Specimens.—Y orty-one from the following localities in Fukien: 
Yenpingfu, 40, including 25 in spirits; 1 from Foochow in spirits. 
On the whole the above specimens are nearest this race, although 

there are some variations, as longer tail. The skull of the Foochow 
example does not seem to be typical, but as it was removed from 
the alcoholic and is in bad condition, little can be told from it. 

RHINOLOPHUS AFFINIS MACRURUS Anderson 

Rhinolophus ajffinis macrurus ANDERSON, Proc. Zool. Soc. London, 1905, p. 103 

(Taho, Karennee, Burma, India). 

Specimens.—Six, including one in spirits, from Yenpingfu, Fukien. 
The phalangeal formula places these skins with the e7finis rather 

than the pearsoni group. It seems likely that the Chinese animais 
will eventually prove to be distinct, but for the present,.on the basis 
of measurements given by Anderson, the Fukien material must be 
referred to this race rather than to himalayanus. 

Family HIPPOSIDERIDAE 

Genus HIPPOSIDEROS Gray 

HIPPOSIDEROS GENTILIS SINENSIS Anderson 

(Hipposideros) g(entilis) sinensis ANDERSON, Ann. Mag. Nat. Hist., ser. 9, 

vol. 2, 1918, p. 880 (Foochow, Fukien, China). 

Specimens.—Fifteen, including five in spirits, from Yenpingfu, 

Fukien. 
Anderson’s terse characterization of this race is anything but satis- 

factory, but sinensis is the only small member of this genus to have 

been described from China. 
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HIPPOSIDEROS PRATTI Thomas 

Hipposideros pratti Tuomas, Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 527 

(Kiating, Szechwan, China). 

Specimens.—Thirty : 11 from Changshowkai, Hunan; 1 skull from 
Futsing, and 19 from Yenpingfu, Fukien. 

The Hunan examples are a trifle smaller than those from Fukien. 
Two of them are considerably more sooty than any in the series from 
farther east. It is interesting to find that this fine species occur's near 
the coast of China. Thomas’ description was evidently based upon a 
single spirit specimen; hence, no reliable color characters could then 
be offered, and no skull characters were given. In view of these facts 
it is at present impossible to differentiate subspecifically these coast 
specimens, although it is not improbable that such a course may prove 
desirable in the future. Average measurements of 14 females and 1 
male are: Head and body, 99.4; forearm, 88.5; shank, 34.3; tail, 58.3; 
ear, 33.3; foot, 20; thumb, 11.8; length of skull, 32.6; palatal length, 
4.6; pterygoid width; 4.6; and narial width, 6.5 mm. The averages 
of metacarpal leneth for several specimens are: second, 66.2; third, 
63; and fourth, 63 mm. 

Superficially the present series of skins might easily be mistaken 
for swinhoiti, but further examination discloses many fundamentai 
differences. The character that at once distinguishes pratti from any 
other bat of this genus now known is the form of the skin folds upon 
either side of the nasal sac. In dried skins these are not so apparent, 
but they serve to identify spirit specimens at a glance. This species 
evidently does not belong to the armiger group, but both because of 
the superficial resemblance which it bears to the latter and their 
occurrence not only in the same locality but evidently in the same 
caves, it seems advisable to offer comparisons. 

In describing pratti Thomas stated that in size it is exceeded by 
only three members of the genus. But the type is a female that is 
smaller than any of those at hand. These coast examples are, then. 
close to the maximum size for the genus and are larger in head-and- 
body length than swinhoti. In comparison with the last-mentioned, 

pratti is slightly larger, with shorter forearm and shank, much 
longer foot and thumb, and broader ear. In the skull the frontal 

declivity is concave instead of being almost straight, the rostrum and 
narial openings are much broader and the rostral borders diverge 
instead of being parallel as in swinhoit. The palate is shorter, inter- 
pterygoid width greater, width of basisphenoid less, and sphenoidal 
foramina larger, these being conspicuous in ventral view instead of 
almost hidden as in swinhot. H. pratti as represented shows indi- 
cations of being a dichromatic species, for two of the skins are in a 
sooty grayish phase and there is one quite as bright reddish as anv 
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specimen of swinhoii,; but the remainder are intermediate in tone. 
The hairs of the head and shoulders of pratti almost entirely lack the 
darker tips to the hairs such as occur over the remainder of the 
body, thus rendering the specimens lighter anteriorly. This is so to 
a considerably greater degree than in swinhoti. The nasal details of 
the spirit specimens are substantially as given by Thomas. They are 
not, however, more pronounced in the single male alcoholic than in 
the females, as might be inferred to be the case. 

HIPPOSIDEROS ARMIGER ARMIGER (Hodgson) 

Rh(nolphus) armiger Hopeson, Journ. Asiastic Soc. Bengal, vol. 4, 1835, p. 

699 (central region of Nepal, India). 

Specimens.—Seven: from Kiating, 1, Suifu, 1, and Hwangtsaopa, 
1, all in Szechwan; and from Changshowkai, Hunan, 4. 

The specimen from Hwangtsaopa is as small as any swinhoti but 
is identified on geographic grounds. 

HIPPOSIDEROS ARMIGER SWINHOII (Peters) 

Phyllorhina swinhoii Prrers, Proc. Zool. Soc. London, 1870, p. 616 (Amoy, 

Fukien, China). 

Specimens.—Twenty-three, including 9 in spirits, from Yen- 
pingfu, Fukien. 

For comparison with pratti average measurements of 14 females 
are given as follows: Length of head and body, 96.6; forearm, 93; 
shank, 39; tail, 59; ear, 33.5; foot, 16.9; thumb, 9.9; length of skull, 

31.8; palatal length, 5.4; pterygoid width, 3.5; and narial width, 
5.1 mm. 

Andersen did not recognize the race swinhoii, but with access ap- 
parently to a Jarger series of skins G. M. Allen (1923) considered it 
to be a valid form, based on brighter color, typifying the coastal rep- 
resentative of the armiger group. The specimens before me do not 
altogether bear out this statement. It is true that some of the Fukien 
skins are much brighter than are four from Hunan, but definite di- 
chromatism is indicated and six of the lot from the former province 
are smoky gray, while four may be said to be intermediate. <A dif- 
ference is found in the ground color of the pelage, however, which is 
paler and more buffy in four Hunan skins than in any of those from 
Fukien; and the former are appreciably larger, both in body and 

skull. 
It may be mentioned that judging from the rather scanty repre- 

sentation of bats of the H. diadema group in the national collection, 
races of H. armiger appear to differ in having the border of the 
bony palate definitely V instead of U shaped, and in having the bor- 
ders of the basisphenoid and basioccipital parallel. 
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Genus COELOPS Blyth 

COELOPS INFLATA Miller 

Coelops inflata, Minter, Proc. Biol. Soc. Wash., vol. 41, 1928, p. 85 (near Yen- 

pingfu, Fukien, China). 

Specimen.—One, the type. 

Family VESPERTILIONIDAE 

Genus MYOTIS Kaup 

MYOTIS CHINENSIS LUCTUOSUS G. M. Allen 

Myotis chinensis luctwosus G. M. ALLEN, Amer. Mus. Nov., No. 85, 1923, p. 5 

(Wanhsien, Szechwan, China). 

Specimens.—Seven: Yenpingfu, Fukien, 1; Hwangtsaopa, Kei- 
chow, 1; and Changshowkai, Hunan, 5. 

These all conform to the characters mentioned in the original 

description. 
MYOTIS DAVIDII (Peters) 

Vespertilio davidii Pmerers, Monatsb, Akad. Wissensch. Berlin, 1869, p. 402 

(Peking, Chihli, China). 

Specimen—One from Hsinlingshan, Chihli. 
This bat is very like M. daubentonii but is a trifle darker and the 

second premolar, both above and below, is internal and excessively 

crowded. 
MYOTIS FORMOSUS (Hodgson) 

Vespertilio formosus Hopeson, Journ. Asiatic Soc. Bengal, vol. 4, 1835, p. 700 

(Formosa). 

The mainland bat of this rufous and black type has been described 
under the name rufo-niger Tomes, but I believe that the validity of 
the latter has not been satisfactorily established. The National Mu- 
seum has two alcoholics from Formosa and in comparison with these 
the characters of the ear, which Tomes ascribed to the Chinese ani- 
mal, are not discernable. 

MYOTIS HIRSUTUS A. B. Howell 

Myotis hirsutus A. B. Hows, Proc. Biol. Soc. Wash., vol. 39, 1926, p. 139 

(near Yenpingfu, Fukien, China.) 

Specimens.—Thirteen, including the type, from Yenpingfu. 
This seems to be the Chinese representative of the European 

Myotis capaccinat and the relationship may ultimately prove to be 
only subspecific. Average measurements of 12 specimens are as fol- 
lows: Length of head and body, 48; tail, 39; ear, 15; forearm, 39; 
thumb, 6.8; shank, 15.1; foot, 10.4; total length of skull, 15.1; 
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palatal length, 6.6; mastoid width, 7.5; and maxillary tooth row, 
6.7 mm. 

MYOTIS IKONNIKOVI Ognev 

Myotis ikonnikovi OagNev, Ann. Mus. Zool. Acad. Imp. Sci. St. Petersb., vol. 

16, 1911 (1912), p. 477 (Evseevka, Priamur Govt., Siberia). 

Specimen.—One from Imienpo, Kirin, Manchuria. 
As cranial characters were not given in‘ the original description 

of this form identification must be tentative; but the dimensions 
are smaller (forearm 31 mm.) than gracilis or any other bat which 
it might possibly be. It is darker as well as smaller than M. mysta- 
cinus and its skull is a smaller replica of the latter. 

MYOTIS SOWERBYI A. B. Heweil 

Myotis sowerbyi A. B. Howe, Proc. Biol. Soc. Wash., vol. 39, 1926, p. 138 

(near Yenpingfu, Fukien, China). 

Specimens.—F ifty-four: 1 from Foochow and the remainder (with 

the type), including 38 in spirits, from near Yenpingfu, Fukien. 
As indicated in the original description, this bat shows considerable 

resemblance to M@. mystacinus of Europe but differs chiefly in the 
small size of the lower incisor and large size of the first lower pre- 
molar. Average measurements of 2 male and 138 female topotypes 

are as follows: Length of head and body, 41.3; tail, 38.6; ear, 12.3; 
forearm, 34.8; thumb, 5.8; shank, 15; foot, 7.9; total length of skull, 
13.2; palatal length, 5.5; mastoid width, 6.8; and maxillary tooth row, 

5.7 mm. 

Genus PIPISTRELLUS Kaup 

PIPISTRELLUS TRALATITIUS PUMILOIDES (Tomes) 

Scotophilus pumiloides Tomes, Proc. Zool. Soc. London, 1857, p. 51 (China). 

Specimens.—Twenty-three: Shanghai, Kiangsu, 2; 70 miles south- 
west of Yenpingfu, Fukien, 2; Kachek, Hainan, 4; and Yochow, 
Hunan, 15. 

In determining the south China pipistrelles 1 was glad to avail 
myself of the advice of G. M. Allen. He refers those of the tralatitius 
type to this race and considers that the Hunan material varies to- 
ward abramus. The smaller upper premolar is crowded and not 
visible from the side. Attention may be called to the error made by 
J. A. Allen (1906) in recording two species of Myotis from the island 
of Hainan, for his “ Myotis abramus,” included in his list on Swin- 
hoes’ authority, is clearly a Pipistrellus. It was merely an over- 
sight, for he compares his P. portensis with Pipistrellus abramus. 
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PIPISTRELLUS TRALATITIUS ABRAMUS (Temminck) 

Vespertilio abramus TEMMiNCK. Monog. Mamm., vol. 2, 1835, p. 232 (Japan). 

Specimens.—Seven: 5 from Tientsin and 2 from Peking, Chihli. 

The variation, especially in the skull, in typical material from 

Japan is very great, and the north China pipistrelles of this type 

evidently fall well within this range. 

PIPISTRELLUS PULVERATUS (Peters) 

Vesperugo pulveratus Prerers, Proc. Zool. Soc. London, 1870, p. 618 (Amoy, 

Fukien, China). 

Specimens—Eighteen: Pingkiang, Hunan, 17; and Suitu, 

Szechwan, 1. 
Both sexes of this grizzled, blackish pipistrelle are represented. 

The forearm length of males is close to 33 and of females 36 mm. 
The Suifu specimen can be identified only approximately, as there 
are no measurements and the forearms and skull are both broken. 

PIPISTRELLUS species 

There are at hand eight Chinese specimens of this genus which are 
not determinable at present. One, from Kuyuanchow, Kansu, is 
somewhat of the P. savii type, although the skull is smaller. The 
small upper premolar is very slender, long, and crowded, and it has 
been suggested to me that this may be an unusually persistent milk 
tooth, and that in reality it represents a very small species of Z'pte- 
sicus. It does not resemble any millx tooth of the latter genus that 
I have examined and it hardly seems likely that such a milk tooth 
would persist equally on both sides of an adult bat; and there is 

nothing about the skin to indicate that it is not a pipistrelle. On 
the other hand, with the present dearth of Siberian material, I am 
unwilling to risk a specific identification of such a questionable 
specimen. 

The remaining seven specimens are of small pipistrelles with fore- 
arm about 30 mm. or less. Four of them are spirit specimens and 
the fifth is a poor skin with imperfect skull. Of the two good speci- 
mens one seems unquestionably to represent a very dark sooty, rather 
than brownish, race of P. pipistredlus, but there is no name available, 
with description to fit, and it, of course, should not receive a new 
name on the basis of a single specimen. The other specimen is a 
shghtly larger but equally sooty animal (forearm 30.5 mm.) with 
larger skull and small premolar internal to the tooth row. It is 
evidently of the P. coromandra type, but the lack of comparative 
material cuts short further inquiry. 

21776—29——_2 
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Genus NYCTALUS Lesson 

NYCTALUS MAXIMUS AVIATOR Thomas 

Nyctalus maximus aviator Tuomas, Ann. Mag, Nat. Hist., ser. 8, vol. 8, 1911, 

p. 380 (Tokyo, Hondo, Japan). 

Specimens.—FYour in spirits from Fusan, Korea. 
These examples are evidently indistinguishable from typical. 

NYCTALUS NOCTULA SINENSIS (Peters) 

Vesperus sinensis Peters, Monatsb. Akad. Wissensch. Berlin (1880), 1881, 

p. 258 (Peking, Chihli, China). 

Specimen.—One in spirits from Hunan. 
Comparative material is lacking but it is likely that the present 

example, of the noctula type, is closer to sinensis than to labiata of 
Nepal. Externally it is very close to typical European noctwla but 
the skull is somewhat smaller. 

NYCTALUS species 

Specimens.—Two from Mount Omei, Szechwan. 

These comprise an immature and a newborn young. The former 
is at an indeterminate stage of growth and the skull is imperfect, but 
it seems to belong to a smaller form than noctula and _ possibly 
represents an Asiatic race of /edsler?. 

Genus EPTESICUS Rafinesque 

EPTESICUS SEROTINUS PALLENS Milier 

Eptesicus serotinus pallens MitiEr, Proc. Biol. Soc. Wash., vol. 24, 1911, 

p. 53 (Chengyuanhsien, Kansu, China). 

Specimens.—Seventeen: Chengyuanhsien, Kansu, 1 (the type) ; 
Kuyuanchow, Kansu, 1; Haishuisan, 1, and 80 miles south of 
Yenanfu, Shensi, 2; Tientsin, Chihli, 2; and Tsingtao, Shantung, 10. 

All but one of the Shantung specimens are juveniles. This one 
and the Chihl examples are somewhat darker below than typical 
pallens, but may be so allocated for the present. 

EPTESICUS SEROTINUS subspecies 

Specimens.—Six: Changshowkai, Hunan, 5; and one from Suyki, 

whose ‘province is unknown—possibly Fukien. 
Four of the Hunan specimens are alcoholics. The other two can 

not be referred to pallens, for they are quite dark, with a different 
quality of coloration, and the skull—especially that to the Hunan 
skin—is. narrow and rather small. Evidently they are not ander- 

son2, nor can they be called typical serotinus. Without additional 
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specimens it would be unjustifiable to separate them and it is better 
for the present to leave them unnamed. 

Genus VESPERTILIO Linnaeus 

VESPERTILIO MURINUS MURINUS Linnaeus 

(Vespertilio) murinus LINNAEUS, Syst. Nat., vol. 1, ed. 10, 1758, p. 32 

(Sweden). 

Specimens.—Two: 120 miles north of Sansing, Manchuria, 1; and 
85 miles north of Lanchow, Kansu, 1. 

These are indistinguishable from the limited number of European 

specimens at hand. 

VESPERTILIO MURINUS SUPERANS Thomas 

Vespertilio murinus superans THomAs, Proc. Zool, Soc. London, 1898, p. 770 

(Sesalin, Ichang, Hupeh, China). . 

Specitmens.—Six: Yochow, Hunan, 4; Tientsin, Chihli, 1; eastern 

China, 1. 
These skins are but very slightly larger than true murinus, but 

the skulls are readily distinguishable by their size, greatest length 

being about 17 mm. 

Genus SCOTOMANES Dobson 

SCOTOMANES ORNATUS SINENSIS Thomas 

Scotomanes ornatus sinensis THoMAS, Journ. Bombay Nat. Hist. Soc., vol. 27, 

1921, p. 772 (Kuatun, Fukien, China). 

Specimen.—Three from 50 miles southeast of Yochow, Hunan. 
These specimens are the only representatives of the genus in the 

national collection. 

Genus PACHYOTUS Gray 

PACHYOTUS KUHLII INSULARIS (J. A. Allen) 

Scotophilus kuhlii insularis J. A. ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 22, 

1906, p. 485 (Rintoi, or Rinsui, Hainan, China). 

Specimens.—Two in spirits from Amoy Island, Fukien, and Ka- 
chek, Hainan. 

The virtual topotype from Hainan appears to agree in every par- 
ticular with the original description, and the Fukien example is 
indistinguishable except for being somewhat paler, possibly from 
the action of the preservative. 

Genus PLECOTUS Geoffroy 

PLECOTUS SACRIMONTIS G. M. Allen 

Plecotus sacrimontis G. M. ALLEN, Bull. Mus. Comp. Zool., vol. 52, 1908, p. 50 

(Mt. Fuji, Japan). 

Specimens.—Nine from Wutingshan, Chihli. 
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This series clearly belongs with sacrimontés rather than ariel, but 
in the absence of typical material the exact amount of variation from 
the former is unknown. 

PLECOTUS ARIEL Thomas 

Plecotus ariel THomas, Abst. Proc. Zool. Soc. Londen, 1911, p. 3 (Tatsienlu, 

Szechwan, China). 

Specimen.—One in spirits from Sining, Kansu. 

Genus MINIOPTERUS Bonaparte 

MINIOPTERUS SCHREIBERSI PARVIPES G. M. Allen 

Miniopterus schreibersi parvipes G. M. ALLEx, Amer. Mus. Noy., No. 85, 1923, 

p. 7 (Yenpingfu, Fukien, China). 

Specimens.—Eighteen, from the following Fukien localities: 17, 
including one in spirits, from near Yenpingfu, and one from 70 miles 
southwest of the same place. 

The specimen from the last-mentioned locality is extremely dark— 
in fact, to such an extent that it stands in considerable contrast to 
the other skins of the series. The skull is a shade larger than any 
of the others as well. These are the only differences, however, and 
it seems that the only sensible thing to do is to pronounce it an 
extremely large, dark old male of this race. The remainder of the 
series is entirely uniform. Compared to the typical race of Europe, 
parvipes is slightly larger, especially the forearm, but the foot is no 
smaller. It is also much darker and more sooty, and the skull 
averages larger. 

Genus MURINA Dobson 

MURINA AURATA Milne-Edwards 

Murina aurata MiLtNE-Epwarps, Rech. Mamm., 1872, p. 250 (Tibet). 

Specimen.—One from the Likiang Mountains, Yunnan. 
This specimen is without collector’s measurements, but the forearm 

has a length of 29 mm. 

MURINA HUTTONI FUSCUS Sowerby 

Murina huttoni fuscus Sowrrzy, Journ. Mamm., vol. 3, 1922, p. 46 (Imienpo 

area, Manchuria). 

Specimen.—One, the type. 
It is questionable whether this form should not stand as a full 

species. 

Order CARNIVORA 

Family URSIDAE 

As a basis for identifying Chinese bears one naturally follows the 
paper by Sowerby,' the conclusions in which are eminently sound. 

1 Journ., Mamm., vol. 1, 1920, p. 213-232. 
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Genus SELENARCTOS Heude 

SELENARCTOS THIBETANUS MUPINENSIS Heude 

Selenarctos mupinensis Heupn, Mems. Hist. Nat. Emp. Chinois, vol. 5, 101, 

p. 2 (Muping, Szechwan, China). 

Specimen.—One from Suifu, Szechwan. 
This skin and skull is of a cub so young that it can be allocated 

solely on geographic grounds, following the supposition that this is 
really the race of southern Szechwan and machmeilli the one of the 
more arid northern part of the province. 

SELENARCTOS THIBETANUS WULSINI A. B. Howell 

Selenarctos thibetanus wulsini A. B. Howe, Proc. Biol. Soc. Wash., vol. 41, 

1928, p. 115 (Hastern Tombs area, Chihli, China). 

Specimen.—Y our, the type and three topotypes. 
I understand that the forests to the east of Peking are rapidly 

being destroyed. As it is probable that the present race of the black 
bear is confined to this district it is not unlikely that it will soon be 
exterminated. 

SELENARCTOS THIBETANUS USSURICUS Heude 

Selenarctos ussuricus Hrupre, Mems. Hist. Nat. Emp. Chinois, vol. 5, 1901, p. 2 

(Ussuri, eastern Manchuria). 

Specimens.—YTwo from the region of Imienpo, Manchuria. 
These are a fine pair of adult skulls but only that of the female is 

accompanied by a skin. The latter specimen is the one upon which 
Sowerby (1920) based a description of this race. 

Genus URSUS Linnaeus 

Sowerby, in his review of the bears of eastern Asia (1920), lists 
the species of cave bear or grizzly type under the generic name 
Spelaeus. While the latter is convenient for the purpose of designat- 
ing group characters of subgeneric degree, I regard it as undesirable 
to accord it full generic standing. Both of the only two specimens 
of Chinese brown bears available are of this rather than of the arctos 

type. 

URSUS CAVIFRONS (Hende) 

Melanarctos cavifrons HeupE, Mems, Hist. Nat. Emp. Chinois, vol. 5, 1901, p. 

1 (Tsitsihar, northwest Manchuria). 

Specimen.—One from the district of Imienpo, Manchuria. 

Ognev (1924) called the Manchurian bear of this group mandchuri- 
cus Heude, but Sowerby (1920), after examining Heude’s types, de- 
termined that the latter name applies to the local race of arctos. This 
immense Imienpo male is described by Sowerby and skull measure- 
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ments are given. The last maxillary molar measures 43 mm. in 
length and 21.4 in width. 

URSUS LEUCONYX Severtzow 

Ursus leuconyr Sivertzow, Nach. Gesellsch. Moscou, vol. § 1873, p. 79 (Altai 

region, Siberia). 

Specimen.—One from near Taochow, Kansu. 
There is nothing in the original description which indubitably 

places this species in the cave-bear rather than the arctos group. 
Sowerby (1920) assumed that it belonged in the former because of 
its hght-colored claws. In this he was probably correct and his lead 
in this respect should be followed for the present. Another nomen- 
tlatural possibility is batkalensis Ognev, which seems to belong to the 
Spelaeus group rather than to arctos, as the describer stated. Its 
type locality is apparently the Irkutsk part of the Sajan Mountains 
south of Lake Baikal, and it seems likely that it will prove to be 
synonymous with /ewconyx. The present specimen is a juvenile but 
a very large race is indicated and the last upper molar has a length 

of 40 mm. Although unsatisfactorily comparable, there are ap- 
parently no important differences between this skull and one from 
south of Irkutsk that are not attributable to age. There are indicated, 
however, external differences that are believed to be of subspecific 
‘significance, but because of the tender age of this single example and 
ignorance of the juvenal pelage of undoubted leuconyaz, I do not feel 
justified in making it the basis of a new name. JU/. lewconyz is said to 
have white claws while those of the Kansu skin are rather dark horn 

color. The hairs of the entire head are almost black at base but are 
so extensively tipped with ochraceous that it appears yellow; and the 
same to a lesser extent is true of the middle and lower back. There 

is a broad collar of pure white, from 50 to 100 mm. wide, which also 
extends over the chest and narrowly upon either side almost to the 
groin. The suggestion of a light collar is found in many races of 
Asiatic bears of both types and it is known that this is often more 
pronounced in the young than the adult. But it isnot believed that 
the young of /euconyx could be so strikingly marked in this respect 
while the adult largely lacks any white collar, which from the de- 
scription seems to be the case. That the markings of the Kansu skin 
are not individually peculiar is shown by the photograph of a 
specimen from the same general region, apparently identically 
marked, which occurs in Frank Wallace’s “ Big Game of Central and 
West China”; but whether the latter is of an adult or juvenile is 
not mentioned. 
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Family PROCYONIDAE 

Genus AILURUS F. Cuvier 

AILURUS FULGENS STYANI Thomas 

Ailurus fulgens styani THomaAs, Ann. Mag. Nat. Hist., ser. 7, vol. 10, 1902, 

p. 251 (Yangliupa, Szechwan, China). 

Specimens—Two; one from Wachin, Szechwan, and the other 

believed to be from Tibet. 
In the description of this race Thomas stressed only the superior 

size and certain skull differences from typicus. Subsequently (1922) 
he reported two exampies from Yunnan, under the same name, one 
of which had a black-ringed tail, while both were heavily darkened 
over the shoulders and withers. This is the condition in the Nationa 
Museum’s Szechwan pelt. In the other, however, this condition is 
so much intensified, with extensive black areas upon the middle of ad/ 
the hairs, that it is believed to represent a new race. It is a trade 
skin, however, without skull or definite locality and too many new 

names have already been based upon such objectionable material. 

Family CANIDAE 

Genus NYCTEREUTES Temminck 

NYCTEREUTES PROCYONOIDES STEGMANNI Matschie 

Nyctereutes stegmanni Marscuig,* Wissens. Erg. Exped. Filchner China und 

Tibet, vol. 10, pt. 1, 1808, p. 180 (Tschonkiang, lower Yangtze). 

Specimens.—F our ; one from the Likiang Plain, Yunnan, two from 

Suifu, Szechwan, and one from Chinkiang, Kiangsu. 
Upon geographical grounds it seems that the Yunnan specimen 

should be orestes, but there is no white upon the hairs of the tail 
and but few of them are tipped with black, while the feet are brown 
instead of black. The dorsal coloration is, however, considerably 
brighter than what is believed to be typical of stegmanni. The 
Kiangsu skin conforms to Matschie’s description very well indeed. 

NYCTEREUTES PROCYONOIDES USSURIENSIS Matschie 

Nyctereutes ussuriensis MATSCHIE, Wissen. Erg. Exped. Filchner China und 

Tibet, vol. 10, pt. 1, 1908, p. 17S (near Ussuri, Manchuria). 

Specimen.—One from northern Manchuria. 
This is a large, brightly colored race, with interoccular area no 

darker than the nose. 

Genus VULPES Oken 

A number of the races of Asiatic foxes, including all the Chinese 
ones, are in such a state of confusion and are so little understood 



24 PROCEEDINGS OF THE NATIONAL MUSEUI® VOL. 75 

that any determination based on scanty material is all but worth- 
less. The specimens at hand, however, may be tentatively disposed 
of as follows: 

VULPES VULPES subspecies 

There is in the National Museum a single skin without skull of a 
red fox of the usual vulpes type and rather small which is said to 
be from Korea. Subspecific allocation is impracticable. 

VULPES VULPES MONTANUS (Pearson) 

Canis vulpes montanus PEARSON, Journ. Asiatic Soc. Bengal, vol. 5, 1836, p. 313. 

Four trade skins without skulls purchased in the vicinity of the 
China-Tibet boundary had best be referred to this race. One of them 
especially is very similar to Kashmir skins; the sides are pale and 
the pelage considerably worn. ¥ 

VULPES VULPES AURANTIOLUTEUS Matschie 

Vulpes auranticluteus MATscHIE, Wissens. Hrg. Hxped. Filehner China und 

Tibet, vol. 10, pt. 1, 1908, p. 168 (bought in Tatsienlu, Szechwan, China). 

Specimens—Two; from Suifu, Szechwan, and Minshan Moun- 
tains, Kansu. Without having the material to pass upon the validity 
of this form, these two specimens are referred to it. The one from 
Kansu, taken in August and much paler than the other, is con- 
siderably paler upon the sides and is presumed to be an immature. 

Genus CUON Hodgson 

CUON PRIMAEVUS (Hodgson) 

Canis primaevus Hopeson, As. Res., vel. 18, 1833, p. 221 (middle region of 

Nepal, India). 

Specimen.—One from Tseojiakeo, Szechwan. 
This example is very red, like the wild dog of India rather than 

like the lighter dukhunensis of the Himalayas and it seems as though 
it should certainly be distinct. However, there is no comparative 
inaterial at hand. 

Family MUSTELIDAE 

Genus CHARRONIA Gray 

Until 1918 there was no known character for satisfactorily dif- 
ferentiating this group of martens generically, but in that year 
Pocock indicated characters of the baculum which are entirely 
sufficient for this purpose. 

CHARRONIA FLAVIGULA BOREALIS (Radde) 

(Mustela flavigula) varictas borealis Rappw, Reise Suden Ost-Sib., vol. 1, 
1862, p. 23 (Amur, Siberia). 



arr. 1 MAMMALS FROM CHINA—HOWELL 25 

Specimens.—Hight, one being from each of the following locali- 
ties: An indeterminate spot in Manchuria; Imienpo, Manchuria; 
Sianfu, Shensi, and 90 miles west southwest thereof; Taiyuanfu, 
Shansi; Tseogiakeo, Szechwan; and the Salween-Mekong divide 
in Yunnan. 
When sufficient skulls are available it is probable that the north 

and west China martens may with propriety be resolved into two 
or more valid forms. The coloration of this species is. however, 
exceedingly variable and all of the color characters that have been 
ascribed to the several races named from this area are well within 
the range of individual variation. Unfortunately, most of the speci- 
mens secured are hunters’ skins. without skuils or measurements. 

The two Manchurian pelts differ from each other fully as much as 
they do from the Shensi individuals and can not be called horeana. 
The one from Shansi is not greatly different from another from 
Fukien provisionally called kuatunensis. The Yunnan skin is very 
dull colored and that from Szechwan very bright; and they exhibit 
no characters by which szetchuensis might be recognized. 

CHARRONIA FLAVIGULA KUATUNENSIS (Bonhote) 

ra ] od Musiela flavigula kuatunensis Bonnotr, Ann. Mag. Nat. Hist., ser. 7, vol. 7, 

1901, p. 348 (Kuatun, Fukien, China). 

Specimen.—One from 75 miles southwest of Yenpingfu, Fukien. 
This identification is but tentative as the validity of the race has 

not yet been established. The above example differs from true 
flavigula only in the slightly darker underparts. 

Genus MUSTELA Linnaeus 

MUSTELA NIVALIS MOSANENSIS Mori 

Mustela nivalis mosénensis Mort, Journ. Chosen Nat. Hist. Soc., 1927, p. 1 

(Yengan, near Mosan, northeast Korea). 

Specimen.—One from 60 miles southwest of Kirin, Manchuria. 
This fine skin without skull is markedly smaller (177 by 38 by 24 

mm.) than the measurements given by Mori and should not be con- 
sidered as typical; but it is definitely not pygmaea. It is darker 
than any of the considerable number of true névalis in the national 
collection and can be matched (and exactly) only by certain skins 
of the American species rizosa. 

MUSTELA species 

Specimens.—T wo, from 70 miles northwest of Taiyuanfu, Shansi, 

and 40 miles west of Sining, Kansu. 
These two specimens of small weasels belong to entirely different 

groups. As there is not a single other comparable specimen in the 
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National Museum from any portion of Asia I deem it preferable to 
make no attempt to name them for the present. 

MUSTELA SIBIRICA SIBIRICA Pallas 

Mustela sibirica PALLaAs. Spicil. Zool., vol. 14, 1780, p. S6 (eastern Siberia). 

Specimens.—Six: one each from Tientsin and Peking, Chihli; 2 
from near Sianfu, Shensi; and 2 from near Taiyuanfu, Shansi. 

As with the other weasels, the nomenclature of the Chinese minks 
is not easy of proper disposition, but the material at hand is ade- 

quate to show that it is separable into four races. It is well known 
that the brown summer pelage of these animals is very different from 
the bright winter coat. Coloratiori seems to be quite uniform when 
one has specimens in similar pelage from a single geographic area. 
The difficulty is encountered when individuals in changing pelage 
are to be allocated; and there seems to be some little variation with 

age. 
No undoubtedly typical specimens of s¢bzrica are available and it 

must therefore be presumed that the popular supposition to the effect 
that Shansi and Shensi material should be so identified is correct. 
At any rate these skins are separable from the remainder of the 
specimens on the grounds of pale winter coloration coupled with a 
minimum of sootiness about the face and no black upon the feet (vs. 
manchurica). A summer skin from Shensi has a darker tail tip, 
which is not found upon the one from Tientsin. 

MUSTELA SIBIRICA MOUPINENSIS (Milne-Edwards) 

Putorius moupinensis MILNE-EpwarRps, Rech. Mamm., 1872, p. 347 (Muping, 

Szechwan, China). 

Specimens.—¥our from Szechwan; Sungpan, 1, and Suifu, 3. 
Although October and December skins are represented these are 

of the dark summer type of coloration, and the former is very much 
worn. The tone is dark as in the Manchurian race but there is also 
a definite darkening of the tail tip and the face is less distinctly sooty. 

Barrett-Hamilton gave the type locality of his Putorius sibiricus 
noctis as Sanyentze, China. I can not locate this on any map, but 
the termination of the name would indicate that it is certainly in 
Szechwan, and it is hence likely that he described merely the summer 
pelage of mowpinensis. 

MUSTELA SIBIRICA DAVIDIANA (Milne-Edwards) 

Putorius davidianus MitNr-Epwarps, Nouv. Arch. Mus., vol. 7, 1870, p. 92 

(Wiangsi). 

Specimens.—Seven, from 20 miles east of Taipingfu, Anhwei, 1; 
Yochow, Hunan, 4; Futsing, Fukien, 1; and Shanghai, Kiangsu, 1. 
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It seems probable that the first five of these specimens mentioned 
_are rather typical. These and the Fukien example are in winter 
pelage, which is much brighter and of a more intense color than 
occurs in true stbirica. The Shanghai skin is in summer pelage, 
distinctly darker than comparable sibirica. 

MUSTELA SIBIRICA MANCHURICA Brass 

M(usteila) manchurica Brass, Reiche Pelze, 1911, p. 490 (Manchuria). 

Specimens.—Seven: Seoul, Korea, 4; Imienpo, 1, and 120 miles 
northeast of Sansing, 2—both localities in Manchuria. 

Winter skins of this race are distinguishable from those of Shansi 
and Shensi s¢birica by the more sooty face and feet. Summer skins 
may be told from sibirica and davidiana by the darker, richer body 
color and very dark face. The four Korea skins are juvenal but the 
two that are in unworn pelage have a peculiar, golden-brown sheen 
upon the tips of the guard hairs suggestive of some races of beaver 
(Castor). 

MUSTELA TIARATA Hollister 

Mustela tiarata Hoiuistrer, Proc. Biol. Soc. Wash., vol. 26, 1913, p. 2 (150 

miles east of Lanchow, Kansu). 

Specimens.—Seven, from the following localities in Kansu: 150 
miles east of Lanchow, 3 (including the type); 10 miles west of 

Sining, 1; and 120 miles south of Lanchow, 3. 
These are all very uniform and much darker than /ineiventer. 

MUSTELA LINEIVENTER Hollister 

Mustela lineiventer Hoitister, Proc. Biol. Soe. Wash., vol. 26, 1913, p. 2 

(Little Altai, Siberia). 

Specimens.—Two from Shansi: Wutsai, one, and a second from an 
unknown spot. 

No Tibetan examples of avvata are at hand but these two examples 
do not conform to the descriptions of that animal. On the contrary 
they match very well the type series of Jineiventer. That the latter 
is but a subspecies seems certain, but whether of the European animal 
or of /arvata remains to be established. 

Genus VORMELA Blasius 

VORMELA NEGANS Miller 

Vormela negans Miter, Proc. U. 8. Nat. Mus., vol. 38, 1910, p. 385 (Ordos 

Desert about 100 miles north of Yulinfu, Shensi, China). 

Specimens—Two (including the type) skins without skulls from 
the type locality. 

In his field notes Mr. Sowerby stated that this is evidently a 
rare inhabitant of the Ordos. From what he could learn it must 
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frequent spots where trees exist and climbs freely, as its native name 
would signify. 

Genus DUTRA Brisson 

LUTRA LUTRA (Linnaeus) 

(Mustela) lutra Linnagus, Syst. Nat., vol. 1, ed. 10, 1758, p. 45 (Upsala, 
Sweden). 

Specimens—Two: a broken skull only from Sianfu, Shensi, and 
the skin only of a juvenile from Fusan, Korea. 

Specimens of Chinese otters are still too scarce to be able to deter- 
mine the status of the names chinensis and hanens?s. 

Genus HELICTIS Gray 

HELICTIS MOSCHATA Gray 

Helictis moschata Gray, Proc. Zool. Sec. London, 1831, p. 94 (China) y a 

Specimens.—Two: Shanghai, Kiangsu, 1, and Yochow, Hunan, 1. 
The Shanghai example is without skull. The second skin is some- 

what similar save that the underparts are pale ochraceous, this dark- 
ening in the inguinal region. The skull shows a much greater 
zygomatic spread than any other available but it is considerably the 
oldest, and just this variation with age is at times encountered in 
the case of certain other carnivores (as Martes). For the reason, 
then, that sufficient is not known regarding the normal variation 
within this genus the Hunan animal is not named as new, although 
it is thought probable that this course will prove the desirable one 
eventually. 

HELICTIS MOSCHATA FERREO-GRISEUS Hilzheimer 

Helictis ferreo-griseus HinzHErmMrr, Zool. Anz., vol. 29, 1905, p. 298 (bought 

in Hankow (Hupeh) ; locality unknown). 

Specimens.—Four from Szechwan; Kiating, 1; and Suifu, 3. 
These four skins, accompanied by but two skulls, conform well to 

the description of this race, which is probably but subspecifically dis- 
tinct from moschata. It may be noted, however, that the infraorbital 
foramina of the Kiating skull are larger, and of the single Suifu 
skull, quite small. 

Genus MELES Brisson 

MELES LEPTORHYNCHUS Milne-Edwards 

Meles leptorhynchus M1tnn-Epwarps, Ann. Soc. Hist. Nat. Paris, vol. 8, 1867, 
p. 374 (Peking, Chihli, Chine). 

Specimens.—¥ive: Tientsin and Tabul, Chihli, 1 each; Tao River, 
Kansu, 1; Taiyuanfu, Shansi, 1; and Yochow, Hunan, 1. 

These are quite uniform excepting the juvenile from Hunan, which 
has the white nose-stripe extending only half way between the nose 
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and eyes, thus having one of the characters upon which ¢singtawensis 
was founded. This, however, is variable in this genus and the valid- 
ity of the latter name, as well as of hanensis, is open to question. 

MELES AMURENSIS Schrenck 

Meles tarus var. wmnurensis ScHRENCK, Reise Amur-land, vol. 1, 1858, pl. 1 

(northern Manchuria). 

Specimens.—Two from Manchuria—one from the Sungaree River 

and the other from an unknown locality. 
It is probable that amwrensis is a good race but a dependable de- 

scription of it seems to be lacking and specimens scarce. The two in 
hand are allocated by locality alone for one is a mere baby, very dark 
except for extensive white tipping of the guard hairs and pure white 
tail, while the other, which is a trade skin without skull and pur- 
chased at Tientsin, is very old. The whole dorsum is yellowish white 
with darker areas near the ends of the guard hairs only along the 
middersum, 

Genus ARCTONYX F. Cuvier 

ARCTONYX LEUCOLAEMUS LEUCOLAEMUS (Milne-Edwards) 

Meles (Arctonyxr) leucolaemus MILNE-Epwarps, Rech. Mamm., 1871, p. 195 

(Peking, Chihli, China). 

Specimens.—¥our: 80 miles east of Peking, Chihli, 1; Ningpo, 
Chekiang, 2; and Kuatun, Fukien, 1. 

The specimen from Chihli, which is undoubted leucolaemus, is 
vather light about the head and the hairs of the posterior half of the 
dorsum lack white tips, both of which are characters considered to be 
individually variable. This is fairly between two skins from Ningpo 
representing two extremes of head coloration. In one there are 
hardly any dark markings while in the other the white nose stripe 
extends only to just above the eyes. This illustrates the rashness of 
coining new names for such carnivores when material is too scanty 
for gaining a proper appreciation of the range of individual varia- 
tion. 

ARCTONYX LEUCOLAEMUS OBSCURUS Milne-Edwards 

Arctonyz obscurus MILNE-EpwaArps, Rech. Mamm., 1871, p. 338 (‘ Chinese 

Pibet “=Yunnan or extreme southwestern Szechwan). 

Spectmens.—Four; Minshan Mountains, Kansu, 1; Mount Omei, 

2, and Washan, 1, both in Szechwan. 
I can not see the slightest reason why all the Chinese members of 

this genus should not be considered as races of a single species. 
Furthermore, all the external characters, at least of the three forms 
most recently named—orestes, tnculius, and méilne-edwardsi—-are 
believed to fall well within the limits of individual variation of these 
most variable carnivores. In fact, most of these differences occur in 
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two specimens at hand from Chekiang as already mentioned. As 
far as actual differences are concerned, one would be justified in in- 
dentifying all my eight Chinese examples as belonging to one race, 
but it is believed likely that adequate material would show that the 
west China animal is distinct. The Kansu pelt is very dark with the 
extreme proximal portion of the hairs black instead of white. But 
this example is very young and it is known that juveniles of Meles 
may be considerably darker than adults. The skulls of these 
specimens are too variable in age to be of much use in the present 
connection. 

Family VIVERRIDAE 

Genus VIVERRA Linnaeus 

VIVERRA ZIBETHA ASHTONI Swinhoe 

Viverra ashtoni Swinnogr, Proc. Zool. Soc. London, 1864, p. 379 (Suykaou, 
River Min, Fukien, China). 

Specimen.—One from Futsing, Fukien. 
This race has at various times been considered as identical with 

true zibetha. The specimen at hand certainly seems to be sub- 
spefically distinct from what is evidently typical of the latter and 
as it is from near the type locality of ashtoni it seems wiser to call 
it that. It does not agree very well either with Swinhoe’s poorly 
executed figure or with his description, probably for the reason that 
the type was evidently in thin summer coat while the present example 
is In especially luxuriant winter pelage. Details that may be men- 
tioned consist of the absence of dark barring upon the lower shoul- 

ders, the dorsal crest as long and as black as typicus, and the pure 
white rings of the tail. 

VIVERRA ZIBETHA FILCHNERI Matschie 

Viverra filchneri MATSCHIE, Wissens, Erg. Exped. Filchner China und Tibet. 

vol. 10, pt. 1, 1908, p. 192 (Hinganfu, Shensi, China). 

Specimens.—Six: 2 each from Wachin and Yachowfu, Szechwan; 
Yochow, Hunan, 1; and Yunnan, 1. 

Five of these are hunter’s skins without skulls and it is with some 

hesitation that they ave thus identified. They differ slightly from 
the Fukien pelt of asktoni in being paler upon the sides and in hay- 
ing the incipient spots or wavy lines of the flanks somewhat more 

distinct. But the Fukien pelt is in heavier pelage than any of the 
others and the apparent differences may be due only to this fact. 
The Yunnan skin is of a half grown animal and the pale head and 
neck markings are mostly gray instead of whitish. 
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: Genus VIVERRICULA Hodgson 

VIVERRICULA PALLIDA Gray 

Viverricula pallida Gray, Hardwicke’s Illust. Indian Zool., vol. 2, 1838, p. 34, 
pl. 6 (China, probably near Canton, Kwangtung). 

Specimens.—Four: 2 from Futsing, Fukien; a skeleton only from 
Nanking, Kiangsu; and 1 from Suifu, Szechwan. 

I agree with Allen (1912) in doubting the validity of the race 
filchneri Matschie, as the characters which were ascribed to it are not 

such as are reliable. The flat skin without skull from Suifu is more 
ochraceous than that of Fukien, and the tail is not only shorter but 
the hairs of the dark rings are broadly tipped with brown over the 
middorsal part. Great variation in color is known to occur in this 
genus, however. 

Genus PAGUMA Gray 

PAGUMA LARVATA YUNALIS Thomas 

Paguma larvata yunalis THomas, Ann. Mag. Nat. Hist., ser. 9, vol. 8, 1921, 

p. 617 (Yenyuensien, Yunnan, China). 

_ Specimens—Six: 1 from Wahsin and 3 from Suifu, Szechwan; 
and 2 from an altitude of 10,500 feet in the Likiang Mountains, 
Yunnan. 

The single adult from Szechwan ‘is quite pale and on this char- 
acter might be referred to the next race. The terminal four-fifths 

of the tail of the Suifu juvenile is solid black, while that of the 
Wahsin example, which is equally young, is grayish buffy and with- 
out any black at all. 

PAGUMA LARVATA RIVALIS Thomas 

Paguma larvata riwalis Tuomas, Ann. Mag. Nat. Hist., ser. 9, vol. 8, 1921, p. 

618 (Ichang, Yunnan, China). 

Specimen.—One from Yochow, Hunan. 

This pelt is more tawny than any others of the genus at hand and 
the black of the nape is represented merely by a slight sootiness in 
this region. It is undoubtedly different from the other specimens 
available and closer to the description of rivalis. Whether it is iden- 
tical with the latter can not be established at this time. 

Genus HERPESTES Illiger 

HERPESTES CANCRIVORA HANENSIS (Matschie) 

Urva hanensis Marscuig, Wissens. Erg. Exped. Filchner China und Tibet, 
vol. 10, pt. 1, 1908, p. 190 (Hankow, Hupeh, China). 

Specimens.—Three: Ningpo, Chekiang, 1; and Futsing, Fukien, 2. 
I can see no reason for according Urva more than subgeneric rank. 

About the eye and thence extending to the muzzle of these specimens 
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there is an area over which the hairs are exceedingly short and 
rather ochraceous, thus giving to the face a spectaeled appearance. 

In the Fukien examples the white bands extending from the mouth 
over the shoulders are very distinct. These are less well marked in | 
the Ningpo specimen, and it is appreciably darker above. This race 
is accepted tentatively but is open to considerable question. 

Family FELIDAE 

Genus FELIS Linnaeus 

FELIS PARDUS FONTANIERII Miine-Edwards 

Felis fontanieriti MiLne-Epwarps, Ann. Sci. Nat. Zool., vol. 8, 1867, p. 375 | 
(Peking, Chihli, China). | 

Specimens.—Three: Taiyuanfu, Shansi, 1; Minchow, Kansu, 1; | 
and Yochow, Hunan, 1 skull only. | 

The Kansu specimen is fine and very large, while the pelt from | 
Shansi is much smaller and probably immature. The latter gives 
an appearance of being considerably paler, chiefly because the borders 
of the rosettes are not continuous in outline while those of the other 
are. 

FELIS UNCIA Schreber 
e 

Felis uncia Scureser, Saug., vol 3, 1778, p. 386, pl. 100. “i 

A fine native skin without skull was purchased by Dr. W. L. | 
Abbott. The locality was said to be Tibet. It is probably in spring | 
pelage as although this is full, it is somewhat worn. The coloration 
tends toward ochraceous more than seems to be usual in this animal. 

FELIS NEBULOSA Griffith 

Felis nebulosa GrirrirH, Descript. Vert., 1821, p. 37. 

Specimen.—One skin only, from Kachek, Hainan. | 
This flat hunter’s skin, somewhat torn and with part of the tail || 

missing, is the first clouded leopard reported from Hainan since | 

1870 (Swinhoe) and is of the paler, ochraceous type. The material 
is not available to judge of the degree of resemblance of this example 
to typical nebulosa. 

FELIS TRISTIS Milne-Edwards 

Felis tristis Mr.nNr-Epwarps, Rech. Mamm., 1871, p. 223 (China). 

A beautiful hunter’s skin without skull of this exceedingly rare 
cat was bought by D. C. Graham at Tatsienlu, Szechwan. One} 
can not tell the degree to which the skin has been stretched during | 

tanning, but this specimen, especially the tail, seems to be definitely | 
larger than what is supposed to be true ¢risféis. Tt will be referable | 
to semenovi if this be really distinct from frzstis, but the type locality |} 
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of the latter is unknown, being merely China, and until series have 

become available conservatism must be employed. 

FELIS TEMMINCKI DOMINICORUM Sclater 

Felis dominicorum Sciater, Proc. Zool. Soc. London, 1898, p. 1 (Foochow, 

Fukien, China). 

Felis (Catopuma) melli Marscuis, Archiv Naturgesch, vol. 88, 1922, p. 36 

(Not Felis (Neofelis) melli Matschie). 

Felis temmincki badiodorsalis A. B. Howett, Proc. Biol. Soc. Wash., vol. 39, 

1926, p. 143 (New name for Felis (Catopuna) melli Matschie). 

Specimen.—One from Fukien. 
By an unfortunate oversight the name dominicorum, listed in the 

Addenda of Trouessart, was overlooked by me at the time I first 
endeavored to identify cats of the temmincki group. Hence the 
name badiodorsalis, which I suggested to replace the preoccupied 
name meld, must be placed in synonymy, for it is unlikely that there 
are any tangible differences in cats representative of the above 
names. The specimen recorded is without date or measurements 

and the skull is damaged. 

FELIS EUPTILURA Elliot 

Felis euptilura Evxtiott, Proc. Zool. Soc. London, 1871, p. 760 (type locality 

unknown). 

Specimens.—Three: Chenkiang, Kiangsu, 1; MHsinglungshan, 
Chihli, 1; and Korea, 1. - 

The Kiangsu and Chihli specimens are in winter coat and are 
almost identical, with ground color grayish and the bay spots illy 
defined. The Korean example, on the other hand, is evidently in 
summer pelage and is markedly ochraceous, which is just such a 
seasonal difference as one would expect. 

FELIS BENGALENSIS Kerr 

Felis bengalensis Kerr, Linn. Anim. Kingd., 1792, p. 151 (India). 

A skin with skull, presented by Dr. W. L. Abbott and marked 
“Chinese Turkestan, possibly Tibet ” is indistinguishable from the 
larger, buffier specimens of this animal from India. It is deemed likely 
that at least most of the small Chinese cats of this general type, such 
as scripta on the one hand and chinensis on the other, will eventually 
be found to bear a subspecific relationship to this form. It also seems 
possible that there may be a blending of characters between chinensis 
and euptilura, but hardly between the latter and scripta. For the 
present, the binomial may be used for all these cats. 

FELIS SCRIPTA Milne-Edwards 

Felis scripta MiLne-Epwarps, Nouy. Arch. Mus. Hist. Nat., vol. 7, 1871, p. 

92 (Muping, Szechwan, China). 

21776—29——_3 
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Spectmens.—Seven, Suifu, Szechwan, 6; and Likiang Mountains 
at 10,000 feet, Yunnan, 1. 

The Yunnan specimen is quite a bit different from the others, as 
the larger spots are broken up into smaller ones, and there are darker, 
more tawny or “tabby ” areas throughout the buff. It is slightly 
smaller than the average domestic cat, and the possibility of it being 
a cross with that affimal is worth considering. No skull of ingrami 
was available when this name was proposed by Bonhote and I con- 
sider it rather likely that the type of the latter may have been a 
young individual of seripta. 

FELIS CHINENSIS Gray 

Felis chinensis Gray, Mag. Nat. Hist., vol. 1, 1837, p. 577 (China). 

Specimen.—One from Yenanfu, Shensi. 
This example is in heavy winter coat with dorsal marks darker 

and better defined than in the specimens assigned to euptilura. 

Order PRIMATES 

Family CERCOPITHECIDAE 

Genus PITHECUS Geoffroy and Cuvier 

PITHECUS THIBETANUS (Milne-Edwards) 

Macacus thibetanus Mi~Nne-Epwarps, Compt. Rend., vol. 70, 1870, p. 341 

(mountains near Muping, Szechwan, China). 

Specimens.—Three from Mount Omei, Szechwan. 
This lot consists of a fine male, female, and young. The male is 

almost black above, smoky brown below, and there is much gray 
grizzling about the face. The female lacks the latter detail and is 
browner. The tail in this species is very short and, as seems usual 
in the large, short-tailed macacques, the posterior nares are rela- 
tively very narrow and high. From the descriptions it seems not 
unlikely that these specimens may be somewhat darker than typical. 

PITHECUS PULLUS A. B. Howell 

Pithecus pullus A. B. Howetu, Proc. Biol. Soc. Wash., vol. 41, 1928, p. 41 

(Kuatun, Fukien, China). 

Specimen.—One, the type. 
This large, short-tailed macacque is related to P. thibetanus but is 

uniformly of a chocolate color with the suggestion of a golden sheen. 
Tts recent discovery in a spot mammalogically so historical as Kuatun 
indicates the richness of the fauna of this region. 
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PITHECUS LASIOTIS (Gray) 

Macacus lasiotis Gray, Proc. Zool. Soc. London, 1868, p. 61 (Szechwan, 

China). 

Specimens.—Ten: Chihli, 2; Shanghai, Kiangsu, 3; Mount Omei, 

1, Giakeoho, 1, and Suifu, Szechwan, 1; and Ashi, Yunnan, 2. 

The Kiangsu specimens are in worn pelage, those from Yunnan 

very bright, and the remainder duller. The material, however, is 

entirely inadequate to enable one to judge of the proper disposition 

of the names tcheliensis and vestitus and as the matter is further 

complicated by ignorance regarding just which of the specimens 

were transported captives, the more conservative nomenclature is 

herewith employed. 

Genus PYGATHRIX Geoffroy 

PYGATHRIX species 

Specimens.—Three; purchased in Peking and said to be from 
Eastern Tombs, Chihli, 1; and bought alive in Shanghai, Kiangsu, 2. 

I am not aware that the present genus has been recorded from 
northern China and it seems extremely likely that the Chihli speci- 
men was brought into the country from elsewhere. It is a young 
individual, the chin and throat being white and the rump and base 
of the tail distinctly paler gray than the rest of the back, suggesting 
P. nigripes of Cochin China. On the labels of the two bought alive 
in Shanghai by Mr. Wulsin is written “ Hainan,” but it seems most 
unlikely that they came from this island. The locality of capture 
therefore is unknown and their characters do not permit of exact 
determination with the comparative material available. The dor- 
sum is black while the facial markings, shoulder stripes and under- 
parts are dingy gray. There is also a preponderance of these gray 
hairs upon the hind legs and beneath the tail. 

Genus RHINOPITHECUS Milne-Edwards 

RHINOPITHECUS ROXELLANAE (Milne-Edwards) 

Semnopithecus rorellanae MILNE-EpwaArps, Compt. Rend., vol. 70, 1870, p. 

841 (principality of Moupin, Tibet—Muping district, Szechwan, China). 

The single huniter’s skin, without skull, of an adult female of this 
interesting and rare monkey was purchased by Doctor Graham from 
natives in southern Szechwan. He said in his field catalogues that 
its habitat is said to be in the high mountains north and west of 
Yachow. 
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Order RODENTIA 

Family SCIURIDAE 

Genus MARMOTA Blumenbach 

The Asiatic marmots are in a condition far from orderly and but 
little can be done with them until much material has been studied. 

MARMOTA BOBAC SIBIRICA (Buchner) 

A(retomys) bobac var. sibirica BUCHNER, Mamm. Przewalski, 1888, p. 39 

(south Russia). 

Specimens.—F our skulls without skins from north Urga, Mongolia. 

MARMOTA CENTRALIS (Thomas) 

Arctomys centralis THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 3, 1909, p. 260 

(Mt. Borochoro, northern Sinkiang). 

Specimen.—One from near the Kobdo River, Mongolia. 
This example was so identified by the late N. Hollister. It matches 

the description of centralis but no attempt is made to pass upon the 
relationship of this form. 

MARMOTA HIMALAYANA HIMALAYANA (Hodgson) 

Arctomys himalayanus Hopeson, Journ. Asiatic Soc. Bengal., vol. 10, 1841, p. 

T77 (Tibet). 

Specimen.—One from Dytschyu (=Dzachu’), Tibet. 
This single specimen is comparable in eat: way with the lighter 

examples of a series from Ladak. 

MARMOTA HIMALAYANA ROBUSTA (Milne-Edwards) 

Arctomys robusta MiLNe-Epwarps, Nouy. Arch. Mus., vol. 7, 1870, p. 92 

{Muping, Szechwan, China). 

Specimens.—Thirteen: 1 from Nganyangba, Szechwan, and the 
remainder from Kansu as follows: Taochow, 7; 100 miles southwest 
of Lanchow, 3; and Archuen, Minshan Mountains, 1. 

It is not known for certain that this race is distinct. G. M. Allen 
(1912) followed de Winton and Styan in considering it as insepara- 
ble from himalayana, but the latter authors did not recognize many 
races of other genera which according to present day usage are con- 
sidered to be excellently differentiated. The materiai at my disposal 
is undoubtedly representative of robusta as such and it is believed 
that the differences shown, consisting chiefly of the greater amount 
of black in the pelage, especially on and about the tail, are sufficient 
for subspecific recognition. 
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Genus CITELLUS Oken 

CITELLUS DAURICUS MONGOLICUS (Milne-Edwards) 

Spermophilus mongolicus MitNre-Epwarps, Ann. Sci. Nat., vol. 7, 1867, p. 376 

(northwest Chihli, China). 

Specimens.—Thirty-two: near Peking, 1, Tientsin, 4, Tabul, 4, and 
west of Lamamiao, 6—the foregoing in Chihi; Tungkwan, 1, and 
vicinity of Sianfu, Shensi, 1; Lanchowfu, 12, and Chingningchow, 
Kansu, 3. 

G. M. Allen (1925) stated “specimens obtained—near Peking are 
therefore topotypes,”’ but this is slightly misleading for Thomas 
(1908) had already fixed the type locality for this animal as 
Suanhwafu, Chihli, some 90 miles northwest of Peking. There is 
great variation in this type of ground squirrel, this apparently being 
due chiefly to age and to a lesser extent to season. In the skins 
before me there is fully as much individual as geographic variation, 
with the palest individual and one of the darkest from the same 
locality. Hence there is no choice but to call them all the same thing. 

CITELLUS EVERSMANNI EVERSMANNI (Brandt) 

Spermophilus eversmanni Branpt, Bull. Acad. Imp. Sci. St. Petersb., vol. 9, 

1841, p. 48. 

Specimen.—One from the Tianshan Mountains, Sinkiang. 

Genus DREMOMYS Heude 

DREMOMYS PERNYI PERNYI (Milne-Edwards) 

Sciurus pernyi Mitne-Epwarps, Rey. Zool., vol. 19, 1867, p. 230 (Szechwan, 

China). 

Specimens.—Nine from Yunnan: From 9,500 to 12,000 feet, 
Likiang Mountains, 4; Hofuping Mountains, Mekong Valley, 3; 
Yangtze Mountains, 1; and Chuchi, 1. 

The Hofuping and Yangtze Mountain specimens are undoubtedly 
fairly representative of the typical race of this species but examples 
from the same locality exhibit appreciable variation in the degree 
of buffiness shown. The Chuchi skin has a strong overwash of 
ochraceous upon the whole medial side of the thigh, although the 
throat is white. It does not approach howelli, mentosus, or imus, 
and merits separation if the characters which it exhibits should prove 
to be uniform. The Likiang specimens listed under this race cannot 
be identified as lichiensis, for they are distinctly too gray and close 
to pernyt. Three of them are excessively worn dorsad. The race 
lichtensis may be invalid or there may have been a recent infusion 
of individuals of the typical race into a part of these mountains, 
if the surrounding topography renders this a possibility. G. M. 
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Allen (1925) noted that his specimens from the Likiang Range were 
barely distinguishable from griselda, rather than more yellowish 
olivaceous than flavior, as stated by the describer of lichiensis, so it 
is evident that his specimens are also of the grayer type which I have 
referred to pernyi. 

DREMOMYS PERNYI CALIDIOR Thomas 

Dremomys pernyi calidior THomMAs, Ann, Mag. Nat. Hist., ser. 8, vol. 17, 

1916, p. 894 (Kuatun, Fukien, China). 

Specimens.—Two from Kuatun, Fukien. 
The bases of the ear patches of these topotypes can hardly be 

described as white, as mentioned by Thomas. In fact they are but 
little lighter than the ochraceous color upon the tips of the hairs. 

2 

DREMOMYS PERNYI FLAVIOR G. M. Ailen 

Dremomys pernyi flavior G. M. ALLEN, Proc. Biol. Soc. Wash., vol. 25, 1912, 

p. 178 (Mentsz, Yunnan, China). 

Specimens.—Hight from Hwangtsaopa, Kweichow. 
These are all September specimens. In addition to the buffy 

underparts, most strongly marked upon the throat, chest, and in the 
inguinal region, the cheeks have a strong undertone of ochraceous, 

as has the undertail. The ruddy anal area is situated well caudad 
and extends markedly down the medial side of the thighs. The skins 
seem to be not quite typical and are from fairly midway between 
the type localities of modestus and flavior; but their size, as well as 
the character of pelage, places them with the latter race. 

DREMOMYS PERNYI GRISELDA Thomas 

Dremomys pernyi griselda Tuomas, Ann. Mag. Nat. Hist., ser. 8, vol. 17, 

1916, p. 892 (Nagchuka, Szechwan, China). 

Specimen.—One from Damala Pass, Szechwan. 
The clear gray of the undertail is characteristic of this race. 

DREMOMYS PERNYI LICHIENSIS Thomas 

Dremomys pernyi lichiensis THomas, Ann. Mag. Nat. Hist., ser. 9, vol. 10, 1922, 

p. 403 (Likiang Range, Yunnan, China). 

Specimens.—Three from Likiang Mountains, Yunnan. 
Variation among the squirrels of this genus occurring in north- 

western Yunnan has never been well understood. Several mistakes in 
identification are known to have been made in the past and un- 
doubtedly others remain undetected. For one thing it is felt that 
seasonal variation and possibly age differences are not well under- 
stood. Under ordinary circumstances it would be considered that 
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this name should be placed in synonymy, for two subspecies of one 
species are herein assigned to this one mountain range—a procedure 
which seldom conforms to good usage. But in other instances the 
evidence is rather conclusive that two subspecies may occur on dif- 
ferent slopes of this mountain range. Because there is so much 
variation among the Likiang Dremomys, then, the race lichiensis 
may possibly prove to be untenable. If it is valid, however, then 
these two specimens are the only ones among tliose at hand that may 
be assigned to it. They were taken in April and July and are very 
buffy, with the anal patch of large extent and the postaricular areas 
conspicuous. 

DREMOMYS RUFIGENIS LENTUS A. B. Howell 

Dremomys rufigenis lentus A. B. HoweLL, Journ. Wash. Acad. Sci., vol. 17, 
1927, p. 80 (near Wenchuanshein, Szechwan, China, at 6,000 feet altitude). 

Specimen.—One, the type. 
This race is based upon the uniformity of coloration of the flanks, 

back and cheeks. The rufous of the underparts is confined to the chin 
and upper lips, anal region, and faintly along the inner margin of 
the hind legs. The postauricular spots are buffy. 

Genus SCIUROTAMIAS Miller 

SCIUROTAMIAS DAVIDIANUS DAVIDIANUS (Milne-Edwards) 

Sciurus davidianus Mitnn-Epwarps, Rey. Zool., vol. 19, 1867, p. 190 (Peking, 

Chihli, China). 

Specimens —Twenty seven: Hsinlungshan, 2, Wulingshan, 2, 
Chingwangtao, 11, and 15 miles west of Peking, 1—the foregoing in 
Chihli; mountains northwest of Taiyuanfu, 9, and mountains 10 miles 
south of Wutai, Shansi, 1; and 15 miles east of Yenanfu, Shensi, 1. 

The Shensi example varies toward owsteni. 

SCIUROTAMIAS DAVIDIANUS OWSTENI J. A. Allen 

Sciurotamias owsteni J. A. ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 26, 1909, 

p. 428 (Taipeishan, Shensi, China). 

Specimens.—F ourteen : Luitsuen, near Sianfu, 4; near Chingchien- 
shein, 2; and Taipeishan district, 80 miles west-southwest of Sianfu, 
3—the foregoing in Shensi: the following in the province of Szech- 
wan—Wenchuen, 1; Sungpan, 2; and Ludinchiao, 1. And one from 
Hwangtsaopa, Kweichow. 

One from near Chingchienshein varies toward typical davidianus. 
Than the latter this race is a trifle larger with brighter, browner 
back, tail and feet, more richly colored underparts, and there is a 
strong suggestion of white striping extending caudad from the ears. 
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Genus EUTAMIAS Trouessart 

EUTAMIAS ASIATICUS ALBOGULARIS J. A. Allen 

EHutamias albogularis J. A. ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 26, 1909, | 

p. 429 (Taipeishan, Shensi, China). | 

Specimens.—Two from Kansu, probably from the neighborhood of | 
Choni. | 

These are juveniles but are easily distinguishable from intercessor — 
of the same province by the distinctness of the five dark dorsal stripes © 
and by the buffy, almost yellow underparts. | 

EUTAMIAS ASIATICUS INTERCESSOR Thomas 

EHutamias asiaticus intercessor THOMAS, Abst. Proc. Zool. Soe. London, 1908, 

p. 44 (Ningwufu, Shensi, China). 

Specimens.—TIwenty: Mountains 30 miles west of Kueihuacheng, 
Shansi, 1; Lanchow, 10; and Chingningchow, Kansu, 9. 
One of the specimens from Chingningchow was compared by 

Miller with the type and pronounced entirely typical. Hence there 
is no question of the identity of the present series. This race was 
said by Thomas to be intermediate in general tone between senescens 
and ordinalis but I find it duller and darker even than the former. 
The rump is less bright, head grayer, stripes blacker, and foot larger. 
The Kueihuacheng specimens are tentatively placed here as they 
more closely resemble this form than any other. The shoulders are 
very gray, face markings bright, and the lighter dorsal stripes par- 
ticularly whitish. 

EUTAMIAS ASIATICUS ORDINALIS Thomas 

ELutamias asiaticus ordinalis THomas, Abst. Proc. Zool. Soc. London, 1908, 

p. 44 (Yulinfu, Shansi, China). 

Specimens.—Seventeen: 50 miles northwest of Sianfu, 1, and 
Yulinfu, Shensi, 1; 380 miles west of Linghsien, 1, and from 18 to 
95 miles west of Taiyuanfu, Shansi, 13; and the vicinity of Ching- 
ningchow, Kansu, 1. 

This is a very pale race. The single specimen from Kansu is 
indistinguishable from the topotype, although other specimens from 
this vicinity are unquestionably zntercessor. Most of the Shansi 
examples are not typical and the only way in which they can be 
distinguished from senescens is by the grayer nuchal region and 
paler, less rufous sides. In his notes Mr. Sowerby writes that in 
Shansi and Shensi these active creatures are to be found every- 
where, living as they do in woods, in loess gullies and even in stony 
river beds. They depend mostly on the cultivated fields for their 
food but he has found their pouches filled with the seeds of grass 



ART, 1 MAMMALS FROM CHINA—HOWELL 4] 

and various other plants. In some places the wild jujube affords 

them a plentiful autumn harvest. 

EUTAMIAS ASIATICUS ORIENTALIS (Bonhote) 

Tamias orientalis BonHotr, Ann. Mag. Nat. Hist., ser. 7, vol. 4, 1899, p. 385 

(Upper Ussuri River, Siberia). 

Specimens.—Twenty-four: 120 miles up the Yalu River, in Korea, 
1, and the following localities in Manchuria—60 miles southwest of 
Kirin, 3; 120 miles northeast of Sansing, 10; 20 to 35 miles south- 
southeast of Chaoyangchen, 5; Imienpo, 4; and 180 miles up the 
Yalu River, 1. 

Practically all of the individuals listed may be regarded as fairly 
typical save that a few are inclined to have the rump duller. The 
Korea specimen is unusually bright, especially upon the head, and 
the other Yalu River skin is in much worn pelage, showing practi- 
cally no bright coloring whatever. 
Thomas (1908) considered that the races of EZ. astaticus and F. 

senescens belong to a single species, while G. M. Allen (1925) con- 
sidered them distinct. Certainly typical specimens of true asiaticus 
and senescens are very different looking, but some individuals of 
oriéntalis and intercessor, although differing in tone, have so much 
in common as regards character of striping, that I am inclined to 
agree with Thomas. 

EUTAMIAS ASIATICUS SENESCENS Miller 

Hutamias senescens Mitre, Proc. Acad. Nat. Sci. Phila., 1898, p. 849 (West- 

ern Hills, 15 miles west of Peking, Chihli, China). 

Specimens.—Eight from Chihli: The type; Chingwangtao, 1; and 
65 to 75 miles northeast of Peking, 6. 

EUTAMIAS ASIATICUS UMBROSUS A. B. Howell 

Hutamias asiaticus wmbrosus A. B. Howery, Journ. Wash. Acad. Sci., vol. 17, 

1927, p. 80 (140 miles south of Lanchowfu=vicinity of Archuen, Minshan 
Mountains, Kansu, China). 

Specimens.—F our: From the type locality (the type) and vicinity, 
2; and Sungpan, Szechwan, 2. 

' This is a dark-colored chipmunk differing from intercessor, its 
nearest ally, in the absence of gray hairs throughout the darker areas 
of the head and shoulders. The coloration of the head is darker and 
duller and the gray tips to the hairs upon the upper side of the tail 
practically hide any ochraceous markings. 

Genus TAMIOPS J. A. Allen 

TAMIOPS MACCLELLANDI FORRESTI Thomas 

Tamiops maritimus forresti THomas, Ann. Mag. Nat. Hist., ser. 9, vol. 5, 

1920, p. 305 (Likiang Mountains, Yunnan, China). 
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Specimens——Two from Yunnan: Yangtze Valley at 10,000 feet 
altitude, 1; and the north slope of the Likiang Range, 1. 
Although the Likiang example was taken during the last of April || 

it has the three dark stripes more usual in summer skins of this genus. || 
The precise locality of capture for the second specimen is unknown, |! 
but except for its worn pelage with but the one dark stripe charac- | 
teristic of late winter, it matches the Likiang skin so well that I have | 
no hesitancy in placing the two together. ‘This is evidently the most | 
olivaceous of all the west China races of Z'amiops. | 

TAMIOPS MACCLELLANDI HAINANUS J. A. Allen 

Tamiops macclellandi hainanus J. A. ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 

22, 1906, p. 476 (Leimuimon Hainan, China). 

Specimen.—One from Kachek, Hainan. 
This skin is without measurements, and the skull is precisely inter- 

mediate in size between hainanus and riudoni as listed by Allen. 
Comparison with typical skins, however, shows that this example 
belongs to the former race. 

TAMIOPS MACCLELLANDI MARITIMUS (Bonhote) 

Sciurus macclellandi maritimus BonHotTE, Ann. Mag. Nat. Hist., ser. 7, vol. 5, 

1900, p. 51 (Foochow, Fukien, China). 

Specimens.—Six from 70 miles southwest of Yenpingfu, Fukien. 
These specimens were secured in late November and December and 

although the difference in coloration from monticola is not greater 
than is the range of seasonal variation within this group it is of a 
different quality. The characters exhibited are those ascribed to 
this race and while they were taken only 70 miles from the locality 
of capture of the monticola series they were secured at a consider- 
ably lower elevation. 

TAMIOPS MACCLELLANDI MONTICOLA (Bonhote) 

Sciurus macclellandi monticola BonHotTEr, Ann. Mag. Nat. Hist., ser. 7, vol. 5, 

1900, p. 52 (Chingfengling, Fukien, China). 

Specimens.—Seven from near Yenpingfu, Fukien. 
These examples were taken in April and the pelage is full, unworn, 

and of a rather warm tone, 

TAMIOPS MACCLELLANDI RUSSEOLUS Jacobi 

Tamiops macclellandi russeolus Jacost, Abhandl. Ber. Bus. Tierk. Volkerk. 

Dresden, vol. 16, 1928, p. 11 (Tsalila near Atenstze, southeast Tibet). 

Specimens.—Twelve: Tsarong, Tibet, 1; Sila Mountains, 1, and 
Hofuping Mountains, Yunnan, 10. 

The disposition of this material is unsatisfactory and admittedly 
makeshift. In the first place Jacobi’s description is not particularly 
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illuminating, but his character of the shoulders and lower portion of 
the back being suffused with tawny-ochraceous fits some of my spec- 
imens. All of these skins, possibly with the exception of two, were 
taken in November, and yet the variation is so marked that extremes 
might be presumed to represent two well-marked races. There are 

skins, however, showing merging of characters to different degrees, 
and sufficient is not yet known regarding the seasonal and age varia- 
tion of the Zamiops to make me willing to describe a new race based 
upon any of these specimens. In the brighter examples the dorsum 
shows much ochraceous tawny, the more lateral pale stripes are 

strongly ochraceous, and there is but a single dark stripe, which is 
very short. At the other extreme is a grayish tone of pelage, but 
with the head as ochraceous as in the opposite “phase” of pelage. 
These have three dark dorsal stripes that are almost black, and the 
lateral light stripes are buffy, sharply marked, and very broad. 

TAMIOPS MACCLELLANDI SWINHOEI (Milne-Edwards) 

Sciurus macclellandi swinhoei MILNE-Epwarps, Rech. Mamm., 1874, p. 308 

(Muping, Szechwan, China). 

Specimens——Two from Szechwan: Wenchwan, 1, and Washan, 1. 
These summer skins, with the three black dorsal stripes normal to 

the pelage of this season, are quite typical, and the paler stripes are 

much more strongly ochraceous than in any other race. 

TAMIOPS CLARKEI Thomas 

Tamiops clarketi THomaAs, Ann. Mag. Nat. Hist., ser. 9, vol. 5, 1920, p. 304 

(Yangtze Valley, northern Yunnan, China). 

Specimen.—One from 8,000 feet upon the east slope of the Likiang 
Mountains, Yangtze Gorge, Yunnan. 

This specimen is very distinctive. There is no date of capture 
but the dark dorsal stripes are sharply contrasting and there is an 
additional pair laterally that are almost as dark as the others. The 
tips of the caudal hairs are whitish, rather than ochraceous, and the 
subauricular stripes are pure white. 

TAMIOPS VESTITUS Miller 

Tamiops vestitus Mittrer, Proc. Biol. Soc. Wash., vol. 28, 1915, p. 115 (65 

miles northeast of Peking, Chibli, China). 

Specimens.—Fourteen from Chihli: 80 miles east of Peking (East- 
ern Tombs), 2; and Hsinglungshan, 65 miles northeast of Peking, 12 
(including the type). 
This form is so distinct that I regard it as very doubtful whether it 

intergrades with any race of macclellandi. Winter skins have the 
lateral stripes dull and almost like the flanks, whereas in summer 
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skins these lines are almost black. This seasonal variation is, of | 
course, usual in most if not all members of this genus. 

Genus SCIURUS Linnaeus 

IE do not consider that Callosciwrus is sufficiently well marked to 
merit full generic standing, and so include the bay-bellied squirrels 
of China under the genus Sciurus. 

SCIURUS ERYTHRAEUS BONHOTEI Robinson and Wroughton 

Sciurus castaneoventris bonhotei RospinsoN and WrovueHTon, Journ. Fed. 

Malay States Mus., vol. 4, 1911, p. 284 (Szechwan). 

Specimens—Nine from Szechwan: Ludin, 1; Mount Omei, 5; 
Suifu, 1; and Kiating, 2. 

These skins are not uniform or precisely typical of this race for 
there is a strong tendency toward black toes; but they are nearer 
this than any other form. The ears are like the back, there is a 
suggestion of barring upon the tail, and the bay color of the under- 
parts is dark in tone. 

SCIURUS ERYTHRAEUS CASTANEOVENTRIS Gray 

Sciurus castaneoventris Gray, Ann. Mag. Nat. Hist., ser. 1, vol. 10, 1842, 

p. 268 (China). 

Specimens.—Four: Kachek, Hainan, 1, and 1 each from Kushan, 
Peiliang, and Foochow, Fukien. 

These skins are quite typical of this race as now understood. 
Thomas considers that Hainan examples, named énsularis by J. 
A. Allen, are indistinguishable from mainland specimens. 

SCIURUS ERYTHRAEUS GLOVERI (Thomas) 

Callosciurus casianeoventris gloveri THomas, Journ. Bombay Nat. Hist. 

Soe., vol. 27, 1921, p. 502 (Nagchuka, Szechwan, China). 

Specimens—Two trom Szechwan: Nagchuka, 1, and Mil, 1. 
The single topotype is paler above than any specimen of this 

group at hand, the ears are strongly ochraceous, the toes are not 
black, and the intense rufous of the underparts, including the 
throat, is in sharp contrast to the gray of the chin. The dark zones 
of the caudal hairs do not form noticeable blackish tail bars and 
the tail becomes strongly ochraceous toward the tip. On the whole 
the Mili specimen is closest to this form but it exhibits an interesting 
variation showing the influence of other characters, as blackish 
toes, more ochraceous dorsum, and grayer, lightly banded tail. 

SCIURUS ERYTHRAEUS GORDONI Anderson 

Sciurus gordoni ANDERSON, Proc. Zool. Soc. London, 1871, p. 140 (Bahmo, 

eastern Burma). 
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Specimens.—Two from Yunnan; Chuchi, 1, and Linchiafu, 1. 
Typical gordoni is known to vary to an unusual amount, but there 

is only one specimen from the type locality available for compari- 
son—a light individual with pale underparts. ‘The Chuchi example 
is very different, the dorsal coloration, especially of the tail, being 
very much browner as well as darker, and the belly a more intense 
shade of bay. It has, however, a midventral stripe of the same color 
as the back and on the whole had better be referred to gordont. The 
midventral line is almost obliterated in the Linchiafu skin but it is 

otherwise similar to the one from Chuchi. 

SCIURUS ERYTHRAEUS HAEMOBAPHES G. M. Allen 

Sciurus erythraeus haemobaphes G. M. ALLEN, Proc. Biol. Soc. Wash., vol. 25, 
1912, p. 177 (Chihping=Shihping, Yunnan, China). 

Specimens.—Three from the Hofuping Mountains, Mekong Valley, 
Yunnan. 

It is with considerable hesitancy that these squirrels, from so far 
northwest of the type locality of haemobaphes, are assigned to this 
race. They certainly should not be presumed to be entirely typical 
but every character of this form is present, though modified to some 
extent by michianus influence. Presumably squirrels of the haemo- 
baphes type have entered the region of northwestern Yunnan by way 
of the Mekong Valley. It may be mentioned that this was first 
described as a small race but the given condylobasilar length of 48 
mm., equal to a total length of about 55, is above the average of the 
Chinese squirrels of this group. 

SCIURUS ERYTHRAEUS MICHIANUS Robinson and Wroughton 

Sciurus castaneoventris michianus Rosinson and WRrRouGHTON, Journ. Fed. 

Malay States Mus., vol. 4, 1911, p. 234 (Likiang, Yunnan, China). 

Specimens.—Six from the Likiang plain, Yunnan. 
‘These seem to be fairly typical except for the fact that there is a 

suggestion of blackness upon the toes. 

SCIURUS ERYTHRAEUS STYANI Thomas 

Sciurus styani THomas, Ann. Mag. Nat. Hist., ser. 6, vol. 13, 1894, p. 363 

(probably Kahing, Kiangsu, China). 

Specimen.—One from Kiukiang, Kiangsu. 
This seems to be a perfectly typical specimen, with very pale 

underparts. 

SCIURUS VULGARIS CHIHLIENSIS Sowerby 

Sciurus vulgaris chihliensis Sowrmrsy, Ann. Mag. Nat. Hist., ser. 9, vol. 7, 

1921, p. 253 (Wulingshan, 75 miles northeast of Peking, Chihli, China). 

Specimen.—One—the type. 
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SCIURUS VULGARIS COREAE Sowerby 

Sciurus vulgaris coreae SowrErBy, Ann. Mag. Nat. Hist., ser. 9, vol. 7, 1921, 

p. 252 (Kaloguai, 55 miles northeast of Seoul, Korea). 

Specimens.—F our from Seoul, Korea. 
These are summer and early fall examples. 

SCIURUS VULGARIS MANTCHURICUS Thomas 

Sciurus vulgaris mantchuricus THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 4, | 

1909, p. 501 (Khingan Mts., Manchuria). 

Specimens.—Four: Urga district, Mongolia, 1; Fengtien, 1, and 

Imienpo, Manchuria, 2. 
The Manchurian skins, taken in June, September, and October, 

have but little brownish tinge dorsad.. That from Mongolia is a 
winter example and totally without brown. The white of its under- 
parts seems to extend quite to the anus, which it does not do in the 
Manchurian skins. 

SCIURUS CANICEPS CANIGENUS A. B. Howell 

Sciurus caniceps canigenus A. B. Howet, Journ. Wash. Acad. Sci., vol. 17, 

1927, p. 81 (Haiyenhsien, Hangchow Bay, Chekiang, China). 

Specimens.—F ive from Chekiang : Kangpu near Hangchow, 2; and 
Haiyenhsien, Hangchow Bay, 3 (including the type). 

The occurrence of a representative of this species in this part of 
China is of considerable interest. Average measurements of the 
above five individuals are, head and body, 198; tail, 143; hind foot, 
48.4; ear, 20.7; and skull, 50.3 mm. 

Genus RATUFA Gray 

RATUFA GIGANTEA HAINANA J. A. Allen 

Ratufa gigantea hainana J. A. ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 22, 

1906, p. 472 (Cheteriamg, Hainan, China). 

The single flat skin with skull at hand is without definite 
locality but was received from S. F. Light with a small collection 
of mammals from Hainan only. 

Genus TROGOPTERUS Heude 

TROGOPTERUS EDITHAE Thomas 

Trogopterus edithae THomas, Ann. Mag. Nat. Hist., ser. 9, vol. 11, 1923, 

p. 658 (Northwest flank of the Likiang Mountains, Yunnan, China). 

Specimen.—One from Washan, Szechwan. 
This individual, of which the skin and skull are both imperfect, 

is immature (the hind foot measures 58 mm.) and the teeth are en- 
tirely unworn. The first upper tooth is deciduous, as is indicated 
by the vacuity beneath its root, and is hardly broader (3.3 mm.) 
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than the molars, and but little longer (4.5). The tooth pattern is 
entirely comparable to that given for an animal of this genus by 
Heude,? that being of a young specimen also. As this is the only 
representative of the genus in the National collection it was sent to 
Mr. Thomas, who pronounced it typical of this species. 

Genus PETAURISTA Link 

PETAURISTA CLARKEI Thomas 

Petaurista clarkei THomas, Ann. Mag. Nat. Hist., ser. 9, vol. 10, 1922, p. 396 

(Mekong Valley, Yunnan, China). 

Specimens.—Three from 'Tsehchung, Yunnan. 
This squirrel has the hairs slaty at base, tipped upon the body with 

cream, and upon the parachute with rufous. Below the pelage is 
buffy, darkening to ochraceous on the parachutes. The head is pale 
gray, the tail tip black, and the feet rufous. 

PETAURISTA RUBICUNDUS A. B. Howell 

Petaurista rubicundus A. B. Howrti, Journ. Wash. Acad. Sci., vol. 17, 1927, 

p. 82 (Mapientung, Szechwan, China). 

Specimen.—One—the type. 
This squirrel has the underparts light but bright rufous, face, chin, 

sides of neck and feet darker rufous, and hairs of the remainder of 

the body appearing to be broadly tipped with the same color, although 
closer inspection shows that the end of the guard hairs are black. 
The tip of the tail is also black. 

PETAURISTA SULCATUS A. B. Howell 

Petaurista sulcatus A. B. HowE.u, Journ. Wash. Acad. Sci., vol. 17, 1927, p. 82 
(Hsinlungshan, 65 miles northeast of Peking, Chihli, China). 

Specimens.—Three from Chihli: Hsinlungshan, 2 (including the 
type) ; Eastern Tombs, 1. 

This is a squirrel of the zanthotis type of dull coloration but con- 
siderably smaller. The maxillary incisors are very broad and each 
with a well-defined groove. 

PETAURISTA XANTHOTIS (Milne-Edwards) 

Pteromys xanthotis MILNE-Epwarps, Ann. Sci. Nat., Zool., vol. 8, 1867, p. 301 

(Tibet). 

Specimen.—One from Taochow, Kansu. 
This fine flying squirrel is apparently distinct from melanopterus, 

as discussed in the original description of P. sulcatus. It may be 
mentioned that by “ Tibet,” Milne-Edwards usually signified a part 
of the country that is now within the borders of China. 

2Mem. Hist. Nat. Emp. Chinois, vol. 4, pl. 10. 
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PETAURISTA YUNNANENSIS (Anderson) 

Pteromys yunnanensis ANDERSON, Ann. Mag. Nat. Hist., ser. 4, vol. 16, 1875, 

p. 282 (Zeugyechen, Yunnan, China). 

Specimens.—TIwo from 'Tsehchung, Yunnan. 
In one specimen of this magnificent flying squirrel the white of 

the underparts is sharply differentiated from the rufous of the under 
border of the parachute. In the other the transition is gradual and 
there is a tinge of rufous over most of the underparts. 

Genus SCIUROPTERUS F. Cuvier 

SCIUROPTERUS BUECHNERI Satunin 

Sciuropterus buechneri SATUNIN, Ann. Mus. Zool, Acad. Imp. Sci. St. Petersb., 

vol. 7, 1902, p. 549 (Tschortentanm, Kansu, China). 

Specimens.—Nine from Wutsaishan, Shansi. 
Mr. Sowerby found these beautiful little flying squirrels to be an in- 

habitant of the dense forests that cover the mountains near Wutsai 
above an altitude of about 7,000 feet: All were brought in by 
natives, who said that they feed on nuts and pine seeds, as one would 

expect. 

Family MUSCARDINIDAE 

Genus TYPHLOMYS Milne-Edwards 

TYPHLOMYS CINEREUS Milne-Edwards 

Typhlomys cinereus MILNE-Epwarps, Bull. Soc. Philom., vol. 11, 1877, p. 9 

(western Fukien, China). 

Specimens.—Four from Kuatun, Fukien. 
These are practically topotypes of this rare rodent. 

Family CRICETIDAE 

Genus CRICETULUS Milne-Edwards 

CRICETULUS ANDERSONI Thomas 

Cricetulus andersoni THomas, Proc. Zool. Soc. London, 1908, p. 642 (100 

miles northwest of Taiyuanfu, Shansi, China). 

Specimens.—Twenty-five: Chingningchow, Kansu, 1; Yenanfu, 
Shensi, 1; and the following from Shansi: 90 miles west, 8; 50 miles 
northwest, 5; 20 miles east, 2; and 5 miles south of Taiyuanfu, 8. 

Those from northwest of Taiyuanfu are appreciably paler than the 
ones from west of this locality. 

Sowerby found this little hamster distributed all over northern 
Shansi and Shensi. It was to be met with in any mountainous or 
hilly country and seemed to be extremely common. They were nearly 
always caught close to cultivated fields. It would seem that they 



art, 1 MAMMALS FROM CHINA—-HOWELL 49 

make use of any burrow that they encounter, but they do make holes 
for themselves and these generally go straight into the ground and 
are round and smooth. At the mouths of the latter one seldom 
catches any other rodent. 

CRICETULUS GRISEUS GRISEUS (Milne-Edwards) 

Cricetus (Oricetulus) griseus MitNn-Epwarps, Rech. Mamm., 1871, p. 133 

(Peking, Chihli, China). 

Specimens.—Ten: Tientsin, 7, and Tabul, Chihli, 2; and Weihsien, 
Shantung, 1. 

The Tientsin specimens are all in winter pelage and are consider- 
ably grayer and less cohraceous than the two summer examples from 
Tabul. 

CRICETULUS GRISEUS FUMATUS Thomas 

Cricetulus griseus fumatus THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 4, 

1909, p. 503 (Chuchiatai, near Changchun, Kirin, Manchuria). 

Specimens.—Three from 120 miles northeast of Sansing, Man- 
churia. 

This is a dark race and very distinct. 

CRICETULUS GRISEUS OBSCURUS (Milne-Edwards) 

Cricetus (Cricetulus)* obscurus MILNE-EpwaArps, Rech. Mamm., 1871, p. 186 

(Saratsi, Shansi, China). 

Specimens.—Eight from 20 miles west of Ningwufu, Shansi. 
These specimens are not actually paler than comparable winter 

material of griseus typicus, but they are much more ochraceous. 

CRICETULUS TRITON TRITON (de Winton) 

Cricetus (Cricetulus) triton DE WINTON, Proc. Zool. Soc. London, 1899, p. 575 

(Northern Shantung, China). 

Specimens.—Fourteen: Near Tientsin, Chihl:, 8; and Weihsien, 
Shantung, 6. 

These are evidently not quite typical. Most of them have all 
white feet but in several there is more than a suggestion of duskiness 
about the ankle, thus approaching fuscipes. 

CRICETULUS TRITON COLLINUS G. M. Allen 

Cricetulus triton collinus G. M. ALLEN, Amer. Mus. Nov., no. 179, 1925, p. 5 

(Taipeishan, Tsinglingshan, Shensi, China). 

Specimen.—One from the Taipeishan district, 80 miles west- 
southwest of Sianfu, Shansi. 

This single immature, a virtual topotype of collinus, is appreciably 

darker than any of the north Shansi specimens at hand. 

21776—29—_4 
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CRICETULUS TRITON INCANUS Thomas 

Cricetulus triton incanus THomaAs, Abst. Proce. Zool. Soc. London, 1908, p. 45 | 

(12 miles northwest of Kolanchow, Shansi, China). 

Specimens.—Yenanfu, Shensi, 1; 5 miles south, 11; 20 miles east, 3; 
and 50 miles northwest of Taiyuanfu, Shansi, 1. 
Two of these individuals were compared by G. S. Miller, jr. at 

the British Museum with the type of éncanus and pronounced typi- | 
cal. They are very little if any paler, however, than the Tientsin | 
skins that have been referred to triton typicus. 

Sowerby found them rather uncommon, inhabiting either fields 
or mountainous country. The burrow is usually very round and 
descends either perpendicularly or at a very sharp angle for some 
distance. When the farmers were plowing preparatory to planting 
winter wheat near Taiyuanfu they often turned up live specimens. 
When brought to bay in the open they would roll over on their backs 
and defend themselves from this position. They are very destruc- 
tive to native crops as they lay up large stores of sTiey erains as 
beans and millet. 

CRICETULUS. TRITON NESTOR Thomas 

Cricetulus nestor THoMas, Proc. Zool. Soc. London, 1907, p. 466 (Kimhoa, 65 

miles northeast of Seoul, Korea). ; 

Specimens.—Twelve: Near Imienpo, 1, and 60 miles southwest of 

Kirin, Manchuria, 3; 150 miles up the Yalu River, Korea, 7; and 

75 miles northeast of Peking, Chihli, 1 
On the basis of its dark coloration I am compelled to list under 

this race the above juvenile from Chihli. Two of the specimens are 
considerably larger than the measurements given Mr. Thomas. 

Genus CRICETISCUS Thomas 

CRICETISCUS CAMPBELLI (Thomas) 

Cricetulus campbelli THomas, Ann. Mag. Nat. Hist., ser. 7, vol. 15, 1905, 

p. 322 (northern Chihli, China). 

Specimens.—Two from Tabul, Chihli. 
In the original description the type locality of this species was 

erroneously stated to be at a spot about 200 miles north of Chihli, 
a mistake later corrected by the describer. 

Genus PHODOPUS Miller 

PHODOPUS BEDFORDIAE (Thomas) 

Oricetulus bedfordiae Tuomas, Abst. Proc. Zool. Soc. London, 1908, p. 45 

(Yulinfu, Shensi. China). 

Specimens.—Twenty-two: Wutsai, Shansi, 1; Yulinfu, Shensi, 21. 
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Genus CLETHRIONOMYS Tilesius 

CLETHRICNOMYS RUFOCANUS REGULUS (Thomas) 

Craseomys regulus THomas, Proc. Zool. Soc. London, 1906, p. 863 (Mingyong, 
Seoul, Korea). 

Specimens.—F ifty-four: Sungari River, 23, and Imienpo, Man- 
churia, 23; 150 miles up the Yalu River, 6, and Potaidon, Korea, 2. 

There is more individual than geographic variation in the skulls 
of these specimens. Those from the Yalu River are paler than the 
Imienpo examples, but this difference may be seasonal. 

CLETHRIONOMYS RUFOCANUS SHANSEIUS (Thomas) 

Craseomys shanseius THomas, Proce. Zool. Soe. London, 1908, p. 643 (100 

miles northwest of Taiyuanfu, Shansi, China). 

Specimens.—Thirteen from Shansi: 50 miles northwest of Taiy- 
uanfu, 5, and 90 miles west of the same place, 6; 30 miles: west of 

Kueihuacheng, 2. 
Sowerby found these red-backed mice most commonly in the 

vicinity of mossy banks in forests. 

Genus MICROTUS Schrank 

MICROTUS (CARYOMYS) INEZ INEZ Thomas 

Microtus (Hothenomys) inez THomAs, Abst. Proe. Zool. Soc. London, 1908, 

p. 45 (Kolanchow, Shansi, China). 

Specimen.—One from Yenanfu, Shensi. 

MICROTUS (CARYOMYS) INEZ NUX Thomas 

Microtus (Hothenomys) nux THomas, Abst. Proce. Zool. Soc. London, 1910, 

p. 26 (Shangchow, Shensi, China). 

Specimens.—Three from Shangchow, Shensi. 
This is a darker, less brown animal than inez typicus and the 

relationship of the two is undoubtedly subspecific. Hinton (1926) 
in his monograph of the voles placed both znez and nue in the 
synonymy of Hvotomys rufocanus shanseius and stated that both of 
these forms as well as other Caryomys were based upon immature 
specimens of the local subspecies of H'votomys rufocanus. The three 
examples listed above were a part of the original series upon which 
Thomas based his description of nwa, and they are conclusively 
different from the Zvotomys, or as now termed, Clethrionomys, of 
this locality, of any age whatsoever, both the skins and the skulls 
departing from the latter in a number of important respects. 

MICROTUS (EOTHENOMYS) MELANOGASTER MELANOGASTER (Milne-Edwards) 

Arvicola melanogaster MILNrE-Epwarps, Nouy. Arch. Mus., vol. 7, 1871, p. 

93 (Muping, Szechwan, China). 
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Specimen.—One from just south of Mount Omei, Szechwan. 
The skull of this single specimen is closer to the typical race than 

to mucronatus. 

MICROTUS (EOTHENOMYS) MELANOGASTER COLURNUS Thomas 

Microtus (Hothenomys) melanogaster colurnus THomAs, Ann. Mag. Nat. Hist..,. 

ser. 8, vol. 7, 1911, p. 209 (Kuatun, Fukien, China). 

Specimens.—Seven from the type locality. 
One of these topotypes has four inner salient angles to m’, but is 

otherwise indistinguishable from the rest. 

MICROTUS (ANTELIOMYS) CHINENSIS Thomas 

Microtus chinensis THoMas, Ann. Mag. Nat. Hist., ser. 6, vol. 8, 1891, p. 117 

(Kiatingfu, Szechwan, China). 

Specimens.—Five from Washan, Szechwan. 
A late October specimen has a striking golden overtone to the 

dorsum, caused by minute golden tips to the longer hairs. The re- 
mainder were taken during July and are in ragged pelage, somewhat 
darker. 

MICROTUS (PHAIOMYS) MANDARINUS MANDARINUS (Milne-Edwards) 

Arvicola mandarinus MiLNE-Epwarps, Rech. Mamm., 1871, p. 129 (probably 

near Saratsi, Shansi, China (see G. M. Allen, 1924) ). 

Specimens.—Three, from 5 miles south and 50 miles northwest of 
Taiyuanfu, Shansi. 

Sowerby found these voles inhabiting grassy hillsides. 

MICROTUS (PHAIOMYS) MANDARINUS JOHANNES Thomas 

Microtus johannes THomas, Abst. Proc. Zool. Soc. London, 1910, p. 25 (12 

miles northwest of Kolanchow, Shansi). 

Specimens.—F ive from Wutsai, 20 miles west of Ningwufu, Shansi. 
These specimens were compared by Mr. Miller with the type in the 

British Museum. Sowerby found this race to be an inhabitant of 
open fields. In his notes he mentioned that the range of mountains 

- lying between Ningwufu and Taiyuantfu evidently constitute a bar- 
rier which separates the ranges of true mandarinus from the paler 
race of the Ordos type of desert country to the northwest, just as this 
range marks the southern boundary in this region of the distribution 
of Phodopus and Dipus. 

MICROTUS (PHAIOMYS) PULLUS Miller 

Microtus pullus Mitirr, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 53 (Chiao- 
chengshan, 90 miles west of Taiyuanfu, Shensi, China). 

Specimens.—Three (including the type) from the type locality. 
It is probable that this animal is but a darker subspecies of man- 

darinus, but the material available is not adequate to establish this 
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point. Sowerby found it to inhabit the open, grassy hillsides clear 
to their tops, at 9,500 feet. 

MICROTUS (PHAIOMYS) BRANDTI (Radde) 

Arvicola brandti Rappp, Mél. Biol. Acad. St. Petersb., vol. 3, 1861, p. 683 

(Mongolia). 

Specimens.—Six (including the type of M@. warringtont) from 
Tabul, Chibli. 

With access to a series of virtual topotypes of brandti, G. M. Allen 
(1924) found that the size of the latter is fully as great as of the 
specimens upon which G. §. Miller based his description of M/. war- 
ringtoni. As size was the only racial character ascribed to the lat- 
ter, I follow Allen’s example and list all these specimens under the 
name brandti. 

MICROTUS (NEODON) IRENE Thomas 

Microtus irene THomas, Abst. Proce. Zool. Soc. London, 1911, p. 5 (Tatsienlu, 

Szechwan, China). 

Specimens—Two from Szechwan; Shuowlow, 1, and 10 miles 
south of Tatsienlu, 1. 

Although these specimens differ from one another in several re- 
spects, they are both assigned to this species for the present. 

MICROTUS (STENOCRANIUS) ANGUSTUS Thomas 

Microtus angustus THomas, Proc. Zool. Soc. London, 1908, p. 108 (about 100 

miles northwest of Kalgan, Chihli, China). 

Specimens.—¥ our from Tabul, Chihli. 
These are virtual topotypes. 

MICROTUS CALAMORUM CALAMORUM Thomas 

Microtus calamorum THomas, Ann. Mag. Nat. Hist., ser. 7, vol. 10, 1902, 

p. 167 (near Nanking, Kiangsu, China). 

Specimens.—Twenty from Yochow, Hunan. 
_ There is some resemblance of this large vole to U/. pelliceus, as 

already pointed out by Thomas, but the relationship is hardly nearer 
than specific. Hoy found many nestling young in early June, and it 
is gathered from his field catalog that this species inhabits fairly dry 
fields as well as the rushy growths of swampy areas. 

MICROTUS CALAMORUM SUPERUS Thomas 

Microtus calamorum superus THomas, Abst. Proce. Zool. Soc. London, 1911, 

p. 27 (30 miles south of Fenghsiangfu, Shensi, China). 

Specimen.—One skull only from Taipingsha, Shensi. 
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MICROTUS PELLICEUS Thomas 

Microtus pelliceus THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 383 

(Ussuri River, Siberia). 

Specimens.—Twenty-nine from the Sungari River, 60 miles south- 
west of Kirin, Manchuria. 

In this species the incisors are much longer and project farther 
than in Uf. calamorum. 

Family RHIZOMYIDAE 

Genus RHIZOMYS Gray 

RHIZOMYS DAVIDI Thomas 

Rhizomys davidi Tuomas, Abst. Proc. Zool. Soc. London, No. 90, 1911, p. 5 

(Kuatun, Fukien, China). 

Specimens.—Three from Yenpingfu, Fukien. 
The skulls of the two largest individuals show some differences and 

it is by no means impossible that the largest and smallest specimens 
may ultimately prove to be s¢nensis, but in the absence of undoubted 
representatives of the latter race, and in view of the fact that they 
are all from the same place, it is certainly wiser to refer these speci- 

mens to davidi. 

RHIZOMYS VESTITUS Milne-Edwards 

Rhizomys vestitus MiLNE-Epwarps, Nouy. Arch. Mus., 1871, p. 98 (Muping, 

Szechwan, China). 

Specimens.—F ive from Szechwan: Wenchwan, 3, and Wanhsien, 2. 
The condylobasilar measurement of some of these skulls is larger 

(74 mm.) than that given by the describer for vestitus, but the re- 
semblance seems to be with this form rather than R. wardi. 

Family SPALACIDAE 

Genus MYOSPALAX Laxmann 

The four forms of this genus at hand are certainly not all distinct 
species, but the binomial should be used for them until a better 
understanding of the Asiatic molerats has been gained. 

MYOSPALAX CANSUS (Lyon) 

Myotalpa cansus Lyon, Smiths. Mise. Coll., vol. 50, 1907, p. 184 (Taochow, 
Kansu, China). 

Specimens.— Twenty-one: Yenanfu, 1 and Yulinfu, Shensi, 5; and 
the following from Kansu; 15 miles southeast of Choni, 1; 15 miles 
northeast of Chengning, 8; Taochow, 1 (the type) ; 30 miles south of 
Lanchow, 4; and near Archuen, Minshan Mountains, 1. 
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The type of M. cansus is male and not female as at first recorded. 
On the basis of the present material I can not recognize the sub- 

species shensetws even though topotypes are at hand. The differ- 

ence in coloration is not sufficient to constitute a tenable character 
and the length of the maxillary tooth row does not prove to be longer 
in the Shensi skulls. The color of the four specimens from south 
of Lanchow is puzzling in that it is practically entirely gray, and 

the skull of at least one shows some variation; but they are all rather 
immature and no other disposition can be made of them at present. 

MYOSPALAX FONTANUS Thomas 

Myospalaw fontanus Tuomas, Ann. Mag. Nat. Hist., ser. 8, vol. 9, 1912, p. 93 

(Ningwufu, Shansi, China). 

Specimens.—Thirteen from Shansi as follows: 20 miles west of 
Ningwutfu, 9; 10 miles south of Wutsai, 1; and 90 miles west of 

Taiyuanfu, 3. 
The three specimens from west of Taiyuanfu are not appreciably 

different from the virtual topotypes of this large, rather pale form. 
As is M. fontanieri the second nail of the manus is as long as the 
third. AJl Sowerby ever saw were dug up by natives while working 
in their fields, or had been flooded out by irrigation. They are re- 
markable diggers and he once watched one work its way with aston- 
ishing rapidity into the packed ground of a Chinese courtyard. 
They are clumsy but can get up a fair speed. They dislike light 
intensely and always try to hide away in some dark corner. When 

feeding they hold the food down with their forefeet. 

MYOSPALAX ROTHSCHILDI Thomas 

Myospalax rothschildi THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 1911, 

p. 122 (40 miles southeast of Taochow, Kansu, China). 

Specimens.—F ive skulls and four skins from Taochow, Kansu. 
Although all of these specimens are immature I have no hesitation 

in assigning them to this distinct species, for not only has the pelage 
a soft quality and distinctive silvery sheen, but the skull characters 
of shortness of molar rows and two inner reentrant angles of m* are 
shown to good advantage. Additional items of interest are the short- 
ness and hairiness of the tail, relative width of the anterior nasals, 
slight development of the infraorbital septem of the maxilla, medial 
palatal spine, form of the hamular processes, and paleness of the 
incisors. 

MYOSPALAX SMITHII Thomas 

Myospalax smithii THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 1911, p. 720 

(30 miles southeast of Taochow, Kansu, China). 

Specimens ——Two from Kansu: 30 miles east-southeast of Lan- 

chow, 1; and “ probably Choni,” 1. 
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Although not adult the last-mentioned specimen is indubitably 
assignable to this species on the characters of temporal fossae, inter- 
orbital, and third upper molar. An additional detail of importance 
is the basioccipital, which extends farther ventrad than any part of | 
the bullae. Unfortunately the second specimen is still younger. Al-— 
though belonging to this group it is considerably different, for the | 
pelage is of a delicate maltese gray with no trace of buffy or brown, | 
the infraorbital formina are very small, the basioccipital higher in | 
respect to the bullae, and the inner reentrant angles of the molars | 
are deeper. 

The occurrence of so many forms of this genus in the neighborhood 
of Taochow is very remarkable, but they have trustworthy characters 
and there is no reason for doubting their validity. 

Family MURIDAE 

Genus MERIONES Illiger 

MERIONES PSAMMOPHILUS (Milne-Edwards) 

Gerbillus psammophilus MiLnE-Epwarps, Rech. Mamm., 1871, p. 144 (Mon- 

golia). 

Specimens.—Twenty-one: Yulinfu, 2, and Yenanfu, Shensi, 6; 5 
miles south, 6, and 20 miles northwest of Taiyuanfu, 2, and 20 nites 
west of N Ft nen Shansi, 5 

The Shensi examples average paler and more ochraceous than those 
from Shansi and it is a question whether the two lots should not be 
separated. The claws are white, hairs of the underparts almost 
lacking ochraceous bases, and bullae at times touching the zygomatic 
arches; but the bullae are so little larger than those of unguiculatus 
that this is a poor character for differentiation. While Mr. Sowerby 
was in the Ordos Desert he frequently had opportunity for watching 
these lively creatures playing about the mouths of their burrows 
in broad daylight, while elsewhere he has never seen them during the 
day. They are largely colonial. 

MERIONES UNGUICULATUS (Milne-Edwards) 

Gerbillus unguiculatus MILNE-Epwarps, Ann. Sci. Nat., vol. 7, 1867, p. 377 

(Mongolia). 

Specimens.—Two from Tabul, Chihli. 
The claws of this species are black, belly hairs plumbeous at base 

and with the suggestion of a buffy overwash, and the bullae never 
touch the zygomatic arches. 
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Genus RHOMBOMYS Wagner 

RHOMBOMYS OPIMUS NIGRESCENS (Satunin) 

Gerbillus opimus nigrescens Saruntn, Ann. Mus. Zool. Acad. Imp. Sci. St. 

Petersb., vol. 7, 1903, p. 560 (Oroknor, central Mongolia). 

Specimens—Nine from 45 to 105 miles northwest of Ninghsia, 

Kansu. 
The validity of this race has not definitely been established and I 

have not the material to settle the question, but these specimens fit 
the description admirably. 

Genus APODEMUS Kaup 

APODEMUS AGRARIUS COREAE Thomas 

Apodemus agrarius coreae THomas, Proc. Zool. Soc. London, 1908, p. 8 (Ming- 

yong, 110 miles southeast of Seoul, Korea). 

Specimens.—Five from 65 to 75 miles northeast of Peking, Chihli. 
These are not greatly different from A. g. mantchuricus but aver- 

age duller, with black stripe narrower. 

APODEMUS AGRARIUS MANTCHURICUS (Thomas) 

Mus agrarius mantchuricus THomas, Proc. Zool. Soc. London, 1898, p. 774 

(Manchuria). 

Specimens.—Forty-four from Manchuria: 60 miles southwest of 
Kirin, 21; 120 miles northeast of Sansing, 6; 180 miles up the Yalu 
River, 2; Fengtien, 2; and Imienpo, 13. 

It is by no means certain that the Yalu River examples should not 
be called coreae. 

APODEMUS AGRARIUS NINGPOENSIS (Swinhoe) 

Mus ningpoensis SwinHor, Proc. Zool. Soc. London, 1870, p. 687 (Ningpo, 

Chekiang, China). 

Specimens.—F orty-eight: Yochow, Hunan, 37; Taiping, Anhwei, 
4; Nanking, 5; Chinkiang, 1; and Shanghai, Kiangsu, 1. 

In typical immatures there is quite a strong black dorsal stripe, 
but not to the extent occurring in trueagrarius. In the Anhwei adults, 

however, there is but the faintest indication of this stripe, while in 
the Hunan examples it is a bit better defined, though still faint in 
all but two. Coloration is both pale and dull, with pelage short and 
having less of the grayish ticking exhibited by pallidior. 

APODEMUS AGRARIUS PALLIDIOR (Thomas) 

Apodemus agrarius pallidior Tuomas, Proce. Zool. Soc. London, 1908, p. 7 

(Chefoo, Shantung, China). 

Specimens.—Hight: Near Tientsin, Chihli, 2; 15 miles south of 
Sianfu, 3, and Yenanfu, Shensi, 3. 
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This is a paler, sandier race with fine black stripe. The two speci- 
mens from Tientsin are excessively pale and gray, and were taken | 
during January. 

APODEMUS SPECIOSUS PENINSULAE (Thomas) 

Micromys speciosus peninsulae THomas, Proc. Zool. Soc. London, 1906, p. 862 | 

(Mingyong, 110 miles southeast of Seoul, Korea). 

Specimens—Highty-seven: Fengtien, 2, Imienpo, 20, and 60 miles | 
southwest of Kirin, Manchuria, 11; 150 miles up the Yalu River, 3, 
and Potaidon, Korea, 2; 65 to 75 miles northeast of Peking, Chihli, 
12; 18 to 90 miles west of Taiyuanfu, 9, 20 miles east of Taiyuanfu, 
11, and 30 miles west of Kueihuacheng, Shansi, 5; Taipeishan district, 
2, 12 miles south of Yenanfu, 4, 15 miles west of Sianfu, 4, and 80 
miles west southwest of Sianfu, Shensi, 2; and 15 miles south of 
Lanchow, Kansu, 1. 

Included in the above list is the material upon which A. praetor 
was based. The type of this is a phenomenally large specimen such 
as is encountered occasionally in almost all groups of rodents. No 
other individual of this praetor series is as large as the measure- 
ments given by Thomas for peninsulae. The darker, less yellowish 
coloration ascribed to praetor is seasonal and is a character of the 
short, summer coat, which, however, may be retained until October. 
No winter or spring specimen has this type of coloration but at these 
seasons they are more ruddy. The Chihli series, also in the short, 
dull, summer coat, have tails that are usually shorter than the head 
and body. In Shansi and Shensi Sowerby found these mice in almost 
all wooded or brushy country. 

APODEMUS DRACO (Barrett-Hamilton) 

Mus sylvaticus draco Barrerr-Hamitton, Proc. Zool. Soc. London, 1900, p. 

418 (Kuatun, Fukien, China). 

Specimens.—F our from Kuatun, Fukien. 
From his papers I judge that Thomas is somewhat doubtful re- 

garding the exact status of draco. I share his uncertainty in this re- 
spect and the identification must be provisional. These should cer- 
tainly be topotypes of draco, but Barrett-Hamilton stated that this 
is a subspecies of sylvaticus and brighter above than typicus, while 
the specimens at hand are definitely darker. They are not subspecies 
of sylvaticus, for there are eight mammae and they have the short 
incisive foramina of speciosus—not the long ones of sylvaticus. 
Thomas mentioned that draco has eight mammae but stated nothing 
further anent its systematic position. 
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Genus RATTUS G. Fischer 

RATTUS RATTUS RATTUS (Linnaeus) 

[Mus] rattus LinnaAgus, Syst. Nat., ed. 10, 1758, p. 61 (Upsala, Sweden). 

Specimen.—One from Futsing, Fukien. 
The only specimen of all black rat secured was this juvenile, too 

young for other characters to be distinguishable. It probably be- 
longs to this race, to be expected anywhere near the coast, although 
it is not impossible that it may be a melanistic individual of some 
other form. 

RATTUS RATTUS ALEXANDRINUS (Geoffroy) 

Mus alexandrinus Grorrroy, Cat. Mamm. Mus, Hist. Nat. Paris, 1803, p. 192 

(Alexandria, Egypt). 

Specimen.—One, from 150 miles up the Min River, Fukien. 
This example is indistinguishable from selected European skins 

and this, together with the fact that it was taken by a river whence 
it could have been transported by boat, obliges me to identify it as 
of this race. The tail is 142 per cent of the head and body length 
and the total length of the skull is 40.5 mm. The length of the tail 
renders it unlikely that it might properly be ascribed to sladend. 

RATTUS RATTUS EXIGUUS A. B. Howell 

Rattus rattus exiguus A. B. Howe 1, Proc. Biol. Soe. Wash., vol. 40, 1927, 

p. 43 (70 miles southwest of Yenpingfu, Fukien, China). 

Specimens.—Sixteen, from the following localities in Fukien: 14 
from’70 miles southwest of Yenpingfu, at an altitude of 500 feet; 
one from Foochow; and one in spirits from Kulingsu Island. 

This race is readily distinguished from sladeni and alewandrinus 
by its pale color, small size and short foot, and from the latter at 
least by the shorter tail. It should be distinguished without trouble 
from any other rat of eastern China, although I suspect that it has 
at times been mistaken for Awmiliatus, which is evidently very rare 
in collections. 

RATTUS HUMILIATUS HUMILIATUS (Milne-Edwards) 

Mus humiliatus MitNe-Epwarps, Rech. Mamm., 1871, p. 137 (Peking, Chihli, 

China). 

Specimens.—Three: Chinkiang, Kiangsu, 1; and Canton, Kwang- 
tung, 2. 

The Kiangsu example is the only one of the above with measure- 
ments and its tail is 93 per cent of the head and body length. Very 
conflicting measurements have been given for this species, but those 
who have examined the type are evidently in accord that the tail is 
shorter than the head and body. In manuscript notes on type speci- 
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mens in the Paris Museum, G. S. Miller, jr., has said that there are 
two mounted cotypes of this rat and that the measurements are: 
head and body, 160 and 150; tail 100 and 96; and foot, 30 and 33 mm. 
It is very probable that other Chinese rats have often been mis- 
identified as this, which seems to be exceedingly rare in collections. 
From &. r. alexandrinus its skull is distinguishable only by the fact 
that in the latter the anterior portion of the nasals are usually abruptly 
wider, the temporal ridging heavier, and incisive foramina broader; 
but these details are not always uniform. The best criterion for 
differentiating the two is the great difference in the length of the tail. 
Some might therefore conclude that hwméliatus should stand as a 
subspecies R. rattus. And it really seems no more distant from 
alexandrinus than it does from #. 7. exiguus. I am inclined to be- 
heve, however, that although related most nearly to the rattus group, 
humiliatus is specifically distinct and probably would not cross, under 
normal conditions, with either of the two rats mentioned. Immature 
skins of hwmiliatus may be difficult to distinguish from similar speci- 
mens of #2. norvegicus, but in adults the silky pelage of the former is 
diagnostic. 

RATTUS HUMILIATUS INSOLATUS A. B. Howell 

Rattus hwniliatus insolatus A. B. Hower, Proe. Biol. Soc. Wash., vol. 40, 

1927, p. 44 (near Yenanfu, Shensi, China). 

Specimens.—Four from Shensi: Yenanfu, 3 (including the type) ; 
and Yulinfu, 1. 

This is a rather large and pale race. 

RATTUS HUMILIATUS SOWERBYI A. B. Howell 

Ratius humiliatus sowerbyi A. B. Howett, Proc. Biol. Soc. Wash., vol. 41, 

1928, p. 42 (near Imienpo, north Kirin, Manchuria). 

Specimens.—Two, including the type, from the type locality. 
This also is a large race, but dark and richly colored and with 

the sootiness of the face pronounced. Superficially it is not unlike 
R. norvegicus but the softness of the pelage is distinctive, at least in 
adults. 

RATTUS FLAVIPECTUS (Milne-Edwards) 

Mus flavipectus Mitne-Enpwarps, Nouy. Arch. Mus. Hist. Nat., 7, 1871, p. 93 

(Muping, Szechwan, China). 

Specimens.—FYorty-three: Foochow, 3; Kuliang, 2; Futsing, 4; 
near Yenpingfu, 4; and 70 miles southwest of Yenpingfu, Fukien, 1; 
near Chinkiang, 7, and Shanghai, Kiangsu, 21; Canton, Kwang- 
tung, 1; and Mount Omei, Szechwan, 1. 

The dorsal coloration of this series is rather uniform, but several 
of the older individuals have a very few white hairs scattered over 
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the back. Below there is more variation. The majority have a 
strongly ochraceous overwash but in many the underparts are 
grayer, this evidently being due to the wearing away of the hair tips. 
There is invariably some ochraceous about the chest, however. In 
but three is there a white pectoral area. The*brown of the fore feet 
is not always sufficiently pronounced to be distinguishable if the 
specimen is at all dirty or greasy. In the Kiangsu skulls the infra- 
orbital laminae of the maxillae average shorter, but their separation 
on this character alone is hardly justifiable at present. 

RATTUS GRISEIPECTUS (Milne-Edwards) 

Mus griseipectus Mitnr-Epwarps, Nouy. Arch. Mus. Hist. Nat., vol. 7, 1871, 

p. 98 (Szechwan, China). 

Specimens.—Four: 70 miles southwest of Yenpingfu, Fukien, 1; 
and Yochow, Hunan, 3. 

The adult from Fukien measures as follows: head and body, 167; 
tail, 183; and hind foot, 36. The total length of the skull is 44 mm. 
‘Two of the Hunan specimens are alcoholics. The third is much 

brighter than the one from Fukien and correspondingly more nearly 
resembles huméliatus in appearance, but the size of the skull with 
large rostrum and long tail is always sufficient to separate the two 
species. The identification of the two alcoholics is tentative. 

RATTUS NORVEGICUS CARACO (Pallas) 

Mus caraco Patras, Nov. Spec. Quad. Glir. Ord., 1878, p. 91 (eastern Siberia). 

Specitmens.—Seventeen from Manchuria: Imienpo, 2, 60 miles 
southwest of Kirin, 6, and 120 miles northeast of Sansing, 9. 

This rat is differentiated from typicus chiefly by its dark color, less 
decidedly brown. 

RATTUS NORVEGICUS SOCER (Miller) 

Epimys norvegicus socer Miter, Proc. Biol. Soc. Wash., vol. 27, 1914, p. 90 

(Taochow, Kansu, China). 

Specimens.—Sixty-eight: Tientsin, 2; Peking, 20; 80 miles east of 
Peking, 16, 65 to 75 miles northeast of Peking, 7; and Chingwangtao, 
Chihli, 1; Taochow, 5 (including the type); Lanchow, 2; and 
Archuen in the Minshan Mountains, Kansu, 2; Suifu, Szechwan, 10; 

Canton, Kwangtung, 2; and Amoy Island, Fukien, 1. 
The majority of these specimens are distinguishable from an aver- 

age of north European examples of the brown rat but along the 
coast and larger rivers of China there is bound to have been an 
infusion of rats brought in by shipping and the correct identifica- 
tion of all specimens in the case of two such slightly differentiated 
races is manifestly impossible. The Suifu skins are definitely 
browner of belly and darker of back, but they were made up from 

salted pelts and one cannot place reliance in these characters. 
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RATTUS CONFUCIANUS CONFUCIANUS (Milne-Edwards) 

Mus confucianus MILNE-Epwarps, Nouv. Arch. Mus. Hist. Nat., vol. 7, 1871, 

p. 93 (Muping, Szechwan, China). 

Specimens.—F ifty-two: Tatsienlu, 4; Suifu, 6; and Wenchwan,. 
Szechwan, 5; Nanking, 1; and Chinkiang, Kiangsu, 8; Yenpingfu, 
19; 70 miles southwest of Yenpingfu, 2; Kulang, 1; Peiliang, 1; 
Futsing, 1; and Kuatun, Fukien, 2. 

The Szechwan skins were made up from salted pelts and all that 
can be said of them is that at léast most of them are true confucianus, 

for about those with fragmentary skulls little can be told. One of the 
Suifu examples differs in being excessively spiny over the shoulders 
but not upon the rump. The skull is broken to bits, however. It was 
expected that the Fukien rats of this species would prove to be of 
the race littoreus Cabrera, but such is not the case, for the color is 
quite dark, there is very little dusky upon the feet of any of them, 
and instead of having a short tail this member is quite long. The 
specimens at hand are rather small for typical confucianus but the 
measurements for this as given by various investigators are conflict- 
ing and I follow G. M. Allen in thus identifying the material from 

this part of China. 
Most of the skins were taken in April and the pelage of these is 

relatively nonhispid, but those secured in late summer are quite 
spiny. The feet of the majority are pure white and in very few does 
the dusky area extend beyond the ankle. The tip of the tail usually 
shows at least some indication of white above, and in a few the 
terminal third is entirely white. 

Skulls may be distinguished from those of huang by the fact that 
the temporal ridges hardly ever extend to the interparietal, but they 
are otherwise very similar indeed. It should be mentioned that in all 
the older females the rostrum is definitely broader than in any male 
save one, although it is possible that this may be fortuitous. Two 
have skulls that are considerably larger than the others but otherwise 
they are similar. The skins from Kiangsu have feet that average 
Jarger (29 mm). Average measurements of five large specimens 
from Fukien are: head and body, 132; tail, 179; hind foot, 27; and 
total length of skull, 35.5 mm. 

RATTUS CONFUCIANUS CHIHLIENSIS Thomas 

Rattus confucianus chihliensis Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 20, 

1917, p. 199 (65 miles east of Peking, Chihli, China). 

Specimens.—F ifteen from Chihli: Chingwangtao, 4; and 65 to 75 
miles northeast of Peking, 11. 

The above north China specimens are virtually topotypes. Three 
of the Chingwangtao skulls are missing but the skins are assigned 
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to this race on the basis of their dusky metapodials. Another charac- 
ter differentiating chihliensis from Fukien confucianus is the slender- 
ness of the rostrum; and the bullae average a shade smaller. 

RATTUS CONFUCIANUS LUTICOLOR (Thomas) 

Mus confucianus luticolor THomas, Abst. Proc. Zool. Soc. London, 1908, p. 45 

(Yenanfu, Shensi, China). 

vod 

Specimens—Highteen: Yenanfu, 7; 15 miles south of Sianfu, 
Shensi, 3; 50 miles northwest of Tatyuanfu, 2; 20 miles east of 
Taiyuanfu, 5; and 30 miles west of Kweihuating, Shans), 1. 
Two of the specimens from Sianfu are darker and the third much 

more ruddy than topotypes, and the two former at least probably 
vary toward the race canorus. Those from east of Taiyuanfu might 
almost as well be placed with chihliensis. Sowerby found these rats 
most commonly among the rocks along the sides of the valleys. 

RATTUS CONFUCIANUS SACER (Thomas) 

Mus confucianus sacer Tuomas, Proc. Zool. Soc. London, 1908, p. 6 (Chefoo, 

Shantung, China). 

Specimens —Twenty-two from Hunan; Changsha, 2; Yochow, 20. 
I have had no opportunity to examine topotypes of this race, but 

as I understand sacer it is an illy defined subspecies representing 
various degrees of intergradation between confucianus and chili- 
ensis, and farther west, Juticolor also. These Yochow skins are con- 
siderably brighter than true confucianus but darker than luticolor, 
and are variously intermediate in other ways. It may be noted that 
Yochow is not in Honan, as menticned by Allen (1926) but in Hunan, 
which puts a somewhat different interpretation upon specimens from 
that locality. 

RATTUS HUANG HUANG (Bonhote) 

Mus huang Bonnore, Abst, Proc. Zool. Soc. London, 1905, p. 387 (Kuatun, 

Fukien, China). 

Specimens.—Thirty-nine from Fukien: 70 to 75 miles southwest of 
Yenpingfu, 31; Yenpingfu,2; Peiliang, 1; Foochow, 1; and Kuatun, 4. 

This fine series seems to be perfectly typical, although only the 
very largest specimens equal the measurements usually given for this 
species. On the other hand, the smallest adult is considerably larger 
than the dimensions given for ling. In the series at hand there is 
comparatively little color variation save what is ascribable purely to 
wear, but there is much as regards spininess of pelage. The fresh, 
unworn coat has very few and slender spines but the latter increase 
in number and size as wear of the hairs progresses, until in very rag- 
ged individuals the middle back and rump are covered thickly with 
them. 
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There is little cranial variation also, save to some extent in the 

shape of the posterior termination of the nasals. Skulls may be told 
from those of confucianus chiefly by the extension in the former of 
the temporal ridges as far as the interparietal. The rostrum also 
averages more slender and the interpterygoid narrower. Average 
measurements of five large specimens are: Head and body, 135; tail, 
190; foot, 28; ear, 19; and length of skull, 35.8 mm. 

RATTUS EDWARDSI EDWARDSI (Thomas) 

Mus edwardsi Tuomas, Proc. Zool. Soe. London, 1882, p. 587 (western Fukien, 

China). 

Specimens.—Two from Kuatun, Fukien. 
These very large rats may be considered topotypical, and their 

skulls measure 61 and 58 mm. in length. 

RATTUS EDWARDSI GIGAS (Satunin) 

Mus gigas Satunin, Ann. Mus. Zool. Acad. Imp. Sci. St. Petersb., vol. 7, 1903, 

p. 562 (Valley of Chodzigou, near Lunganfu, Szechwan, China). 

Specimens.—Two from southwest of Mount Omei, Szechwan. 
These two specimens are not distinguishable with certainty from 

those of Fukien, but G. M. Allen considers gigas to be a valid race 
and doubtless with adequate material differences would be readily 
apparent. 

RATTUS LATOUCHEI (Thomas) 

Mus latouchei THomas, Ann. Mag. Nat. Hist., ser. 6, vol. 20, 1897, p. 18 

(Kuatun, Fukien, China). 

Specimens.—Three: Mount Omei, Szechwan, 1; and 70 miles south- 
west of Yenpingfu, Fukien, 2. 

One of the Fukien examples is but half grown and the dorsal 
coloration is dark sooty with practically no vestige of brown—a type 
of juvenal coloration usual in cricetid rats but apparently rare in 
murids. The head, however, has assumed the adult pelage. The 
larger specimen measures; head and body, 252; tail, 334; foot, 52; 
and ear, 35 mm. It shows a head coloration that is typical of the 
species but the body color is evidently unusually dark, being without 
white tips to any of the hairs. Most of the skull is broken but 
there remains sufficient to show the cranial characters of latouchei, 

consisting chiefly of the large size in connection with the fact that 
the dentations of the premaxillary-frontal sutures do not extend 
caudad of the posterior tips of the nasals. 

Perhaps the Szechwan specimen should be referred to mackenzii, 
of which no examples are at hand, but the measurements (hind foot 
57) are larger than are supposed to occur in that race, and both skin 
and skull are practically indistinguishable from the Fukien adult. 
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Genus MUS Linnaeus 

MUS MUSCULUS MUSCULUS Linnaeus 

a 
[Mus] musculus Linnarus, Syst. Nat., ed. 10, 1758, p. 62 (Sweden). 

a Peking, Chihli, 3; Kwantsao, Wei- 
chow, 3; Suifu, Szechwan, 9; Nanking, Kiangsu, 4; and 70 miles 
padbhowast of Yenpingfu, Rakien: 4, 

The Suifu specimens are dirty and misshapen and stiostl yy prepared 
from salted skins. The Chihli examples are also dirty. The only 
practicable course has therefore been to refer all dark-bellied Mus to 

musculus, Instead of being darker than typical musculus, as sinicus 

was said to be, the material from south China averages lighter. 

MUS BACTRIANUS GANSUENSIS Satunin 

Mus [Leggada} gansuensis Satunin, Ann. Mus. Zool. Acad. Imp. Sci. St. 

Petersb., vol. 7, 1903, p. 564 (Tschortentan, Kansu, China). 

Specimens.—Two from 128 to 157 miles west-northwest of Pao- 
touchen, Inner Mongolia, and the following from Kansu; near 
Ninghsia and up to 60 miles west thereof, 7; Lanchow, 1; and 25 miles 

southeast of Sining. 

I shall follow the example of G. M. Allen (1927) in placing the 
races of white-bellied Mus of. China under the species bactrianus 

rather than wagnert as usual; but there are no undoubtedly typical 
specimens of the former available. This series is very pale, with 
short tail (about 45 per cent of the total length), and without a buffy 
throat patch. 

MUS BACTRIANUS MONGOLIUM Thomas 

Mus wagneri mongolium THomaAS, Proc. Zool. Soe. London, 1908, p. 106 (100 

miles northwest of Kalgan, Mongolia). 

Specimens.—Fourteen: 3 from near Taiyuanfu, Shensi, and the 
following from Chihli: Tabul, 6; 80 miles east of Peking, 3; and 
Tientsin, 2. 

The Tabul specimens are virtual topotypes and were compared by 
G. S. Miller with the typical series at the British Museum. These 
fourteen skins average much darker than the material from Kansu, 
which I am justified in considering to represent gansuensis. Hence, 
I can not agree with G. M. Allen (1927) in placing in synonymy 
under the latter the name mongolium. 

MUS BACTRIANUS MANCHU Thomas 

Mus wagneri manchu THoMas, Ann. Mag. Nat. Hist., ser. 8, vol. 4, 1909, 
p. 502 (Chuchiatai, near Changchun, Kirin, Manchuria). ; 

Specimens.—Seven from Manchuria: 60 miles southwest of Kirin, 
5, and 180 miles up the Yalu River, 2 

This race is considerably darker than mongolium. 

21776—29—_5 
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Genus MICROMYS Dehne 

MICROMYS MINUTUS PYGMAEUS (Milne-Edwards) 

Mus pygmaeus MILNE-Epwarps, Rech. Mamm., 1874, p. 291 (Szechwan, China). 

Specimens.—F ive: Yochow, Hunan, 3; and Nanking, Kiangsu, 2. 
The Hunan examples are very ochraceous—especially one of them— 

but I have in mind the ochraceous tones assumed by certain American 
Dipodomys living on particular types of alkali soil and prefer to 
call these specimens as above until more material is available. 

Genus VANDELEURIA Gray 

VANDELEURIA OLERACEA (Bennett) 

Mus oleracea Bennett, Proe. Zool. Soc. London, 1832, p. 121 (Dukhun, 

India). 

Specimen.—One from Yangchiaoshan, Yunnan. 
The single representative of this rare genus in the National Museum 

was caught alive in a nest of grass situated in a bush. 

Family ZAPODIDAE 

Genus SICISTA Gray 

SICISTA CONCOLOR  (Biichner) 

Sminthus concolor Bucuner, Mél. Biol. Acad. St. Petersb., vol. 13, 1892, 

p. 268 (Mountains of Sining, Kansu, China). 

Specimen.—One from near Imienpo, Manchuria. 
This is an immature and there is nothing to do but refer it to this 

species. 

Genus ZAPUS Coues 

ZAPUS SETCHUANUS VICINUS Thomas 

Zapus setchuanus vicinus THomMaAs, Ann. Mag. Nat. Hist., ser. 8, vol. 10, 1912, 

p. 402 (46 miles southeast of Taochow, Kansu, China). 

Specimens.—Two from Kansu; Choni, 1, and Archuen, Minshan 
Mountains, 1. 

These two specimens are identified upon geographic grounds as 
there is no comparative material of this genus at hand. The belly is 
entirely white but the tail of neither is black above to the tip. 

Family DIPODIDAE 

Genus ALLACTAGA F. Cuvier 

ALLACTAGA MONGOLICA ANNULATA (Milne-Edwards) 

Dipus annulatus MILNE-Epwiarps, Ann. Sci. Nat., vol. 7, 1867, p. 376 (probably 

near Peking, Chihli, China). 

Specimens.—Two from Chihli: Tabul, 1, and 100 miles west of 
Lamamiao, 1. 
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As no specimens of undoubted mongolica typicus are available I 
follow the opinion of G. M. Allen (1925) in considering that Chihli 
examples are separable. 

ALLACTAGA MONGOLICA LONGIOR Miller 

Allacataga mongolica longior MitLer, Proc. Biol. Soc. Wash., vol. 24, 1911, 

p. 54 (15 miles northeast of Chingningchow, Kansu, China). 

Specimens.—Thirteen from Kansu: From the type locality, 12, 
including the type; and 45 miles northwest of Ninghsia, 1. 

Not only are the ear and foot of this race distinctly longer than in 
Chihli specimens but the toes are heavier and longer. In regard to 
specimens which he kept in captivity, Sowerby found that they slept 
upon the side or back and if disturbed would kick and bite savagely. 
When not on the alert they had a queer habit of drooping the ter- 
minal half of the ears. Efforts to trap them proved unsuccessful, 
probably because no bait could be found to tempt them, The natives 
secured them by digging them out of their holes, “but,” says 
Sowerby, “it takes a native to find the hole.” They are called by 
the suggestive native name tiao-tu-tze, which means “jumping rump.” 

Genus EUCHOREUTES Sclater 

EUCHOREUTES NASO ALASHANICUS A. B. Howell 

EHuchoreutes naso alashtnicus A. B. Howe rt, Proc. Biol. Soc.- Wash., vol. 

41, 1928, p. 42 (Alashan Desert, Inner Mongolia, 100 miles north-northwest of 

Ninghsia, Kansu, China). 

Specimen.—One, the type. 
This is an ochraceous and pale race, with larger bullae. 

Genus DIPUS Zimmermann 

DIPUS SOWERBYI Thomas 

Dipus sowerbyi THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 2, 1908, p. 307 

(Yulinfu, Shensi, China). 

Specimens.—Nine from Shensi: Yulinfu, 7; and 18 and 15 miles 
north of Yulinfu, 2. 

Sowerby found these jerboas capable of making enormous leaps 
and one jumped out of a water jar three feet deep. Some which he 
kept in captivity slept during the day, usually lying on their sides, 
and so soundly did they sleep that one could pick them up and handle 
them without arousing them. Several times when in this condition 
they were thought to be dead. They are very frugal eaters, merely 
nibbling at vegetables or grain. They hibernate during the cold 
weather. 
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Family HYSTRICIDAE 

Genus ACANTHION F. Cuvier 

ACANTHION SUBCRISTATUS (Swinhce) 

Hystriz subcristata SwWINHOE, Proc. Zool. Soc. London, 1870, p. 638. 

Specimen.—One from Suifu, Szechwan. 
This specimen, the only Chinese porcupine in the National collec- 

tion, is a Juvenile, with flat skin and broken skull, but on the strength 
of the relatively long nasals, which extend much farther back than 
opposite the anterior border of the orbit, I venture to class it with 
the species of eastern China, rather than with yunnannensis. 

Order LAGOMORPHA 

Family OCHOTONIDAE 

Genus OCHOTONA Link 

OCHOTONA (OCHOTONA) DAUURICA DAUURICA (Pallas) 

Lepus dauuricus PALLAs, Reise, vol. 3, 1776, p. 692 (Mongolia). 

Specimens.—Eight from Tabul, Chihli. 
This series, in summer pelage, is of very uniform coloration. 

OCHOTONA (OCHOTONA) DAUURICA ANNECTENS Miller 

Ochotona annectens MILLER, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 54 

(Chingningchow, Kansu, China). 

Specimens.—Seven from Kansu: 15 miles northeast of Chingning- 

chow, 6, including the type; 116 miles east of Lanchow, 1. 

As compared with available bedfordi the skull differences of 
annectens are too slight to be of great value in diagnosis. The body, 
and especially the hind feet, of the latter are the smaller, however, 

and the coloration is a faint shade darker. Where the above speci- 
men was secured east of Lanchow, Sowerby found that the animals 
had their burrows in the (presumably rather bare) sides of the small 
gullies in loess gulches. 

OCHOTONA (OCHOTONA) DAUURICA BEDFORDI Thomas 

Ochotona bedfordi THomas, Abst. Proc. Zool. Soc. London, 1908, p. 45 (Ning- 

wufu, Shansi, China). 

Specimens.—Seven: Wutsai, 3, and 30 to 50 miles northwest 
of Taiyuanfu, Shansi, 3; and 12 miles south of Yenanfu, Shensi, 1. 

These are in full winter pelage, being in color very similar to 
dauurica typicus but paler. The one from near Yenanfu is grayer. 

Sowerby found the burrows usually in very dense scrub where the 
sharp-thorned wild jujube afforded protection from enemies. 
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OCHOTONA (OCHOTONA) HUANGENSIS (Matschie) 

Conothoa huangensis MatscHi1z, Wissens. Erg. Exped. Filchner China und 

Tibet, vol. 10, pt. 1, 1908, p. 214 (between Sianfu and Lanchow, Kansu, China). 

Specimen.—One from 30 miles west of Sining, Kansu. 
From the description of this race one infers that it is a member of 

the dauurica group. The above specimen is comparable to this in 
color, and the bullae are about the same size but larger than in bed- 
fordi, as Matschie said. The pelage, however, is of an entirely dif- 
ferent quality, being relatively short and very woolly—not coarse as 
in dawurica and its allies. The skull, too, is considerably more arched 
and the interorbital ridging is sharp and pinched in. The claws are 
entirely black and very long, although the latter feature may, of 

course, be due to local conditions. 

OCHOTONA (OCHOTONA) ERYTHROTIS VULPINA A. B. Howell 

Ochotona (Ochotona) erythrotis vulpina A. B. Howett, Proce. Biol. Soe. 

Wash., vol. 41, 1928, p. 117 (30 miles west of Sining, Kansu, China). 

Specimens.—Three; the type and two topotypes. 
Apparently this is the only Chinese subspecies of true erythrotis, 

having a summer coat that is of an intense reddish hue and with 

hairs entirely lacking black tips. It is of interest that this new race 
and a specimen of huangensis were secured in the same locality. 

OCHOTONA (OCHOTONA) GLOVERI Themas 

Ochotona gloveri THomaAs, Ann. Mag. Nat. Hist., ser. 9, vol. 9, 1922, p. 190 

(Nagehuka, Szechwan, China). 

Specimen.—One from the type locality. 
In addition to the cinnamon ears, this August topotype has the 

nose of the same color. The relationship of this form to the species 
erythrotis can be considered as no nearer than specific. 

OCHOTONA (OCHOTONA) CHINENSIS Thomas 

Ochotona (Ochotona) chinensis THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 8, 

1911, p. 728 (Yaratsaga, near Tatsienlu, Szechwan, China). 

Specimens.—Four from Szechwan: Sungpan, 1; Ulongkong (10 

miles south of Tatsienlu), 1; and Nganyangba, about 60 miles west 

of Tatsienlu, 2. 
These specimens, differ from gloveri, which is probably their near- 

est relative, in being grayer and much darker because of more exten- 
sive black tipping of the hairs. The Sungpan individual is paler with 
more numerous whitish hairs, but can be called nothing else at 

present. 
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OCHOTONA (PIKA) ALPINA ARGENTATA A. B. Howell 

Ochotona (Pika) alpina argentata A. B. Howe tt, Proc. Biol. Soe. Wash., vol. 

41, 1928, p. 116 (15 miles north-northwest of Ninghsia, northern Kansu, China). 

Specimens.—Two; the type and a tototype. 
The array of Chinese pikas that have been described, and especially 

from Kansu, is quite formidable. Nevertheless it has been nécessary 
to name this race as the Chinese representative of alpina; In summer 
pelage it is of a striking shade of silvery with pale ochraceous rump. 

OCHOTONA (PIKA) SORELLA Thomas 

Ochotona sorella THomaAS, Abst. Proc. Zool. Soe. London, 1908, p. 45 (20 miles 

south of Ningwufu, Shansi, China). 

Specimen.—One from 50 miles north of Taiyuanfu, Shansi. 
This example comes from close to the type locality of sorella and 

it can hardly be doubted that this identification is correct. Its 
small, slender skull places it in relationship with 0. cansa, as stated 
by Thomas, and the dimensions are even smaller (foot 25 mm.) than 
of the type of sore/la. Perhaps the fact that this is a midwinter 
specimen while the type was secured in summer explains the differ- 
ence in coloration. At any rate the skin at hand is a miniature 
replica of a specimen of bedford? from the same place, save that the 

soles of the feet are sooty. Othewise the coloration is identical; but 
of course the skull is subgenericaily different. it is said to be an 
inhabitant of woods and Sowerby found it to be an extremely rare 
animal, 

OCHOTONA (PIKA) THIBETANA (Milne-Edwards) 

Lagomys thitetanus Minnr-Hpwarps, Nouv. Arch. Mus., vol. 7, 1871, p. 93 

(Muping, Szechwan, China). 

Specimens.—Nine from Szechwan: Sungpan, 4; Washan, 2; and 

Ulongkong, 10 miles south of Tatsienlu, 3. 
The identification of these specimens is largely circumstantial. 

They are all very poorly made skins of juveniles with fragmentary 
skulls, but the coloration and palatal foramina of the three in which 
this part of the skull is intact show at least that they belong to this 
group. It is interesting to note that both this form and chinensis 

occur at Ulongkong. 

OCHOTONA (PIKA) CANSA MOROSA Thomas 

Ochotona cansus Lyon, Smiths. Mise. Colls., vol. 50, 1907, p. 186 (Taochow, 

Kansu, China). 

Specimens.—Nine, including the type, from Taochow, Kansu. 
These are June specimens in which there is considerable variation 

in tone of pelage because of differences in wear. 
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OCHOTONA (PIKA) CANSA MOROSA Thomas 

Ochotoha cansa moresa THomas, Ann. Mag. Nat. Hist., ser. 8, vol. 10, 1912, 

p. 403 (Taipeishan, Shensi, China). 

Specimens.—Four skulls from the type locality. 
The skins to the above skulls can not at present be located but I 

have no hesitation in their identification for they are very similar 
indeed to cansa typicus and from the type locality of morosa. Two 
of the skulls are larger than the measurements given by Thomas. 

Family LEPORIDAE 

Genus CAPROLAGUS Blyth 

CAPROLAGUS SINENSIS SINENSIS (Gray) 

Lepus sinensis Gray, Hardwicke’s Illust. Indian Zool., vol. 2, 1833-34, pl. 20 

(Canton, Kwangtung, China). 

Specimens.—Seven from Kiangsu: Shanghai, 6, and Chinkiang, 1. 
The Shanghai skins are very uniform but the one from Chinkiang 

is a bit darker and lacks any spegestion of gray upon the cheeks and 
about the base of the ears. I follow G. M. Allen (1927) in the ge- 
neric disposition of this species. 

CAPROLAGUS SINENSIS FLAVIVENTRIS G. M. Alen 

Caprolagus sinensis fiaviventris G. M. ALLEN, Amer. Mus. Nov., No. 284, 1927, 
p. 5 (Chunganhsien, Fukien, China). 

Specimens.—Three from Yochow, Hunan. 
These skins have the underparts a bit more ochraceous and buffy 

than those from Shanghai, but the difference is very slight. 

Genus LEPUS Linnaeus 

LEPUS TOLAI TOLAI Pallas 

Lepus tolai Parias, Nov. Spec. Quad. Glir. Ord., 1778, p. 17 (Gobi Desert, 

Mongolia). 

Specimens.—T welve : Mongolia, 100 miles north of Kalgan, Chihh, 
1; Paotowchen and 93 and 107 miles west-northwest thereof, Inner 
Mongolia, 6; Sianfu, Shensi, 1; and 85 miles north of Lanchow, 2, 
and west of Sining, Kansu, 2. 

The skins from north of Kalgan seem perfectly typical of the race 
tolai. -Although unexpected, I have no choice but to include the 
Sianfu individual under this name. The material from Inner Mon- 
golia is in very ragged, dirty, late winter peiage, paler and less yel- 
iow than summer skins. The specimens from Kansu are in even 
worse cendition as to pelage. The validity of the races gobicus and 
gansuicus Satunin remains to be established but it is doubted that 

they will prove distinct. 
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‘LEPUS TOLAI SUBLUTEUS Thomas 

Lepus swinhoei subluteus THomas, Abst. Proc. Zool. Soc. London, 1908. p. 45 

(Southern Ordos Desert, Mongolia). 

Specimens.—Four : 20 miles west of Ningwufu, Shansi, 2 (includ- 
ing the type of ZL. sowerbyae); and 12 miles south of Yenanfu, 
Shensi, 2. 
Thomas (1908) was correct in stating that hares indistinguishable 

from swinhoei range west across southern Shansi and Shensi, while 
subluteus occurs over the northern parts of these provinces. Hollister 
assumed one of the dark-chested examples of the former to be swb- 
luteus during comparisons of the specimen which he described under 
the name sowerbyae. The type of the latter and a topotype, however, 

are indistinguishable from typical subluteus and the name must be 
placed in the synonymy of the latter. Sowerby found this hare to be 
common in mountainous and hilly country as well as on the plains. 

LEPUS TOLAI SWINHOE! Thomas 

Lepus swinhoei THomas, Ann. Mag. Nat. Hist., ser. 6, vol. 18, 1894, p. 364 

(Chefoo, Shantung, China). 

Specimens.—Your: Tientsin, 1, and 65 miles northeast of Peking, 

Chihli, 2; and 80 miles west-southwest of Sianfu, Shensi, 1. 
One of the specimens from northeast of Peking is a juvenile and 

considerably darker than the others. On the basis of the present 
material I can not recognize fi/chneré as a valid race. 

LEPUS TOLAI AURIGINEUS Hollister 

Lepus aurigineus Horrtisrrr, Proc. Biol. Soc. Wash., vol. 25, 1912; p. 181 

(probably Kiukiang, Kiangsi, China). 

Specimens —Six: Kiukiang, Kiangsi, 1 (the type); Shanghai, 
Kiangsu, 1; and Suifu, Szechwan, 4. 

This race was based upon a subadult, imperfect skin having so 
much of the tail missing that the color of this member can not be 
told. The label bears merely the word China, but the museum cata- 
logue gives the information that the locality was Chiu Keang, which 
may or may not be Kiukiang, Kiangsi, and the date of capture 
December 27, 1880. There is also in the national collection a com- 
panion skin of the identical poor make and with a similar label, being 

indistinguishable from the type save that the entire tail is present. 
he position of this specimen in the accession catalogue is upon the 

line preceding the one occupied by the type of aurigineus. The 
locality is given as Shanghai (as it is upon the label), and the date 

of capture (not of accession) also December 27, 1880. Whether or 
not these two specimens were actually killed upon the samé@ day in 
the province of Kiangsi or of Kiangsu, they are most certainly of 
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the same subspecies and identical in every respect. The upper sur- 
face of the tail of the Shanghai skin is black, which definitely places 
both with the species ¢olaz, and the character of pelage, length of foot, 
and black ear markings corroborates the relationship. ‘The anterior 

_ part of the nasals of the type has been broken off, which obviates the 
value of any observations upon this feature of the skull. The chief 
character of differentiation is the more ochraceous coloration, as 

already mentioned by G. M. Allen (1927). 
The affinity of the Suifu specimens are with this race, although 

the two skins in good pelage are sufficiently darker to indicate that 
they may be subspecifically distinct; but these are flat skins without 
skulls. The soles of the feet are a veritable bright red, which may 
be a stain. 

LEPUS TOLAI MANDSHURICUS Radde 

Lepus mandshuricus Rappe, Reise Suden Ost-Sibirien, 1862, p. 215 (Bureja- 

Gebirge (Mountains), eastern Siberia). 

Specimen.—One from near Imienpo, Manchuria. 
This race is much darker than tolai typicus because of the greater 

number of black guard hairs. The suggestion of pink in the pelage 
is very characteristic. 

LEPUS GRAHAMI A. B. Howell 

Lepus grahami A. B. Howett, Proc. Biol. Soc. Wash., vol, 41, 1928, p. 143 

(Ulongkong, south of Tatsienlu, Szechwan, China). 

Specimens.—Ten from Szechwan: five from the type locality and 
its vicinity, and five from near Sungpan. 

This large, dark, slaty, mountain hare is very striking but is 
doubtless subspecificaliy related to ZL. comus. 

Order ARTIODACTYLA 

Family SUIDAE 

Genus SUS Linnaeus 

In the classification of the Chinese pigs I follow Sowerby.’ For 
his study he had a far greater number of skulls than skins, while in 
the present representation there is a preponderance of skins. 

SUS MOUPINENSIS Milne-Edwards 

Sus moupinensis Mitne-Epwarps, Nouv. Arch. Mus., vol. 7, 1871, p. 93 

(Muping, Szechwan, China). 

Specimens.—Seven: Yenanfu, 1, and 100 miles northwest of Sianfu, 
Shensi, 1; 20 miles west of Ningwufu, 1, 50 miles west of Fenchowfu, 
1, and 50 miles northwest of Taiyuanfu, Shansi, 8. 

8 Proc. Zool. Soc. London, 1917, p. 7. 
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Sowerby has indicated that the Shansi pigs may be distinct rae | 
those of Shensi. Unfortunately the above Shensi specimens consist. | 
of a young pig, and an old boar in the excessively short, worn, pale» 
coat sometimes met with and is useless for color comparison. Of the» 
remaining material four are pigs of good size in splendid coat, which, 
is distinctly paler than in Sus paludosus. 

SUS PALUDOSUS Heude 

S[us] paludosus Heupr, Mems. Hist. Nat. Emp. Chinois, vol. 3, 1896, p. 193 | 

(Kiangyin River at Nanking, Kiangsu, China). | 

Specimens.—Six: Yochow, Hunan, 2; near Chinkiang, Kiangsu, — 
1; Ningpo district, Chekiang, 2; and Peiliang, Fukien, 1. 

The specimen from Kiangsu is a virtual topotype and is an adult 
female. The Yochow examples are immature and are not quite so 
red as the two specimens, of similar age, from the Ningpo district. 
The status of Sus me/es is uncertain, as it is known only by a single 
skull with dentition that is probably not normal. 

SUS GIGAS Heude 

Sus gigas HEupE, Mems. Hist. Nat. Hmp. Chinois, vol. 2, 1892, p. 87 (Vladi- 

vostok, Siberia). 

Specimen.—One from Imienpo, Manchuria. 
This specimen is an exceedingly large sow in good coat which 

is slightly darker than in paludosus, but much darker than in 
moupinensis. 

Family CHRVIDAE 

Genus MOSCHUS Linnaeus 

MOSCHUS SIFANICUS Biichner 

Moschus sifanicus Bicouner, Mél. Biol. Acad. St. Petersb., vol. 12, 1890. p. 

162 (southern Kansu, China). 

Specimens.—Seven: Taochow, 2, and Archuen, Minshan Moun- 
tains, Kansu, 4; and Taipeishan, Shensi, 1. 

It is not unlikely that the type of this species came from somewhere 
in the neighborhood of the Minshan Mountains. Five of the above 
skins are fairly uniform except for the coloration of the ears. The. 
skin from Shensi and one of those from Archuen, however, are con- 
siderably different, being darker and with paler, better defined neck 
stripes, and with rump and hind legs almost black. Without a better 
understanding of the normal variation within the musk deer of China 
than the present material permits, their separation would be un- 
justified. 

MOSCHUS PARVIPES Hollister 

Moschus parvipes HoLuister, Proc, Biol. Soc. Wash., vol. 24, 1911, p. 1 (below 

Mokpo, Korea). 

Specimen.—One—the type. 
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Genus MUNTIACUS Rafinesque 

Tt seems extremely likely that Lydekker (1915) recognized a greater 
number of races of muntjac than warrantabie, and the material at 
my disposal leads me to believe that there are not two distinct species 
(reevesti and lachrymans) occupying the same districts over much of 
south China. The final question of the proper nomenclature to em- 
ploy must, however, be left to someone having access to a large 

collection. 

MUNTIACUS REEVESI REEVESII (Ogilby) 

Cervus reevesii OcitBy, Proc. Zool. Soc. London, 1838, p. 105 (Canton, Kwang- 

tung, China). 

Specimens.—Five: Yochow, Hunan, 2; Futsing, Fukien, 2; and 
Chekiang, 1. 
Lydekker (1915) lists races of two species—M. lacrymans sclatert 

and MW. reevesii reevestimfrom both Foochow and Ningpo. These are 
differentiated by characters which I do not consider altogether reli- 
able, some of them probably varying with the individual and others 
with age, and even sex. The male and female from Fukien match 
one of these forms in certain respects, and the second in still others. 
The prior specific name—vreevesii—is therefore used for all three 
individuals. ‘Their skulls do not differ in any important characters: 
the nasals of ali are expanded caudad of the maxillary juncture, and 
the lachrymal pits proper, slightly smaller than the orbits, do not 
quite occupy the whole lachrymal bone. The horns of the adult male 
project but 15 mm. beyond the integument. In both Fukien skins, 
taken on March 8 and 9, the dorsal color is the same shade of bright 
reddish ochraceous, the female being grayer on the sides. The latter 
has a narrow nuchal stripe, black forehead and dusky ears. ‘The 
male has a yellow forehead and ears and practically no nuchal stripe. 
All of these points, possibly with the exception of ear color, are usual 
sexual differences of this genus. Both examples have pale buffy 
throats. The Ningpo skin is of a female taken in January and is 
much darker and duller, with darker throat, brown ears, and exten- 
sive dark forehead area. The latter differences may be subspecific 
and not largely ascribable to seasonal variation, but evidently no 
existing name may be used for it unless it be one of the above, and 

‘it is thought better for the present to assign all three te the same 
race. The Hunan skins are very similar. 

MUNTIACUS REEVESIT LACHRYMANS (Milne-Edwards) 

Cervulus tachrymans MitNnre-Enwarps, Arch. Mus. Paris, vol. 7, 1871, p. 93 

(Muping, Szechwan, China). 

Specimens.—Eleven from Szechwan: Suifu, 4: Mount Omei, 6; 
y 9 ? 3 y 

and Washan, 1. 
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Szechwan specimens of muntjac in good coat are considerably 
brighter than the two individuals of the race sclateri, and the brighter 
parts of the head markings are more reddish. From typical reevesdi 
they differ very slightly, the most trustworthy detail apparently be- 
ing the greater broadness of the black superciliary marks in the 
males; and the legs also average a bit darker. I can distinguish no 
skull differences in this material and, in fact, consider the race a 
poor one; but it may be recognized under this name largely for the 
sake of expediency. 

MUNTIACUS REEVESII SCLATERI (Swinhoe) 

Cervulus sclateri SwiNuHow, Proc. Zool. Soe. London, 1872, p. 814 (Ningpo, 

Chekiang, China). 

Specimens.—Two from Kiangsu; Soochow, 1, and Chekiang, 1. 
These specimens are readily separable from true reevest, as I un- 

derstand the latter, and the above name is the one that should be 
used for them. They are without date so the difference in body color 
may possibly be seasonal; but at any rate the coat is considerably 
duller and browner (less red), and the brighter part of the forehead 
of the male is paler than in any comparable reevesti. The base of the 
rostrum is also relatively broader, so that the outline from the pre- 
maxillae to the zygomatic arches is almost straight, instead of much 
curved as in every other skull of the genus available. 

Genus ELAPHODUS Milne-Edwards 

ELAPHODUS CEPHALOPHUS Milne-Edwards 

Elaphodus cephalophus MiLNE-Epwarps, Arch. Mus, Paris, vol. 7, 1871, p. 93 

(Muping, Szechwan, China). 

Specimens.—Three from Szechwan; Wenchwan, 2, and Mount 

Omei, 1. . 
Genus CERVUS Linnaeus 

CERVUS (SIKA) MANTCHURICUS Swinhoe 

Cervus mantchuricus Swinwor, Proc. Zool. Soc. London, 1864, p. 169 (Man- 

churia). 

Specimens.—Three from Korea. 

The coloration of the metatarsal glands is not constant in this 

eroup but varies, perhaps, with age or season. 

CERVUS KANSUENSIS Pocock 

Cervus kansuensis Pocock, Proc. Zool. Soc. London, 1912, p. 573 (30 miles 

southeast of Taochow, Kansu, China). 

Specimens.—Twelve: near Taochow, Kansu, 6; and west of 
Kueihuacheng, Shansi, 6. 
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I am not in a position to form an opinion in regard to the validity 

of this race of stag. There is a good deal of uniformity in the body 

color in respect to season, but considerable variation in the nuchal 

stripe and in rump marking. In animals from the same locality the 

black of the upper rump may extend to the tail tip, or again the whole 

of the lower rump above the tail may be whitish, or of an intermediate 

character. 
CERVUS XANTHOPYGUS Milne-Edwards 

Cervus canthopygus MiLNE-Epwarps, Ann. Sci. Nat. Paris, vol. 5, p. 8, 1869, 

p. 376 (probably the Ussuri district, Manchuria). 

Specimens.—Three from Imienpo, Manchuria. 
This form is very distinct from knswensis, with a reddish tone 

which the latter lacks. An immature is as red as any Capreo/us. 

Genus ELAPHURUS Milne-Edwards 

ELAPHURUS DAVIDIANUS Milne-Edwards 

Elaphurus davidianus Mitne-Epwarps, Ann. Sci. Nat. Paris, vol. 5, pt. 5, 1866, 

p. 380 (Peking, Chibli, China). 

The National collection contains a mounted specimen and skull 
without horns (possibly the same individual) from Woburn Abbey. 

Genus CAPREOLUS Gray 

CAPREOLUS BEDFORDI Thomas 

Capreolus bedfordi Tuomas, Abst. Proc. Zool. Soe. London, 1908, p. 32 (100 

miles northwest of Taiyuanfu, Shansi, China). 

Specimens.—Seven : 50 miles west of Fenchowfu, 2, and Kneihua- 
cheng, Shansi, 1; 12 miles south of Yenanfu, Shensi, 2; Hsinlung- 
shan, Chihh, 1; and a single specimen from an unknown locality. 

The relationship of the different forms of Asiatic roe deer is imper- 
fectly understood and for the present they may be treated as full 
species. None of these specimens exhibits any tendency toward the 
blackening of the ears that is characteristic of melanotis. 

CAPREOLUS MELANOTIS Miller 

Capreolus melanotis MILLER, Proc. Biol. Soc. Wash., vol. 24, 1911, p. 231 (30 

miles east of Chingyangfu, Kansu, China). 

Specimen.—One—the type. 

CAPREDLUS PYGARGUS (Pallas) 

Cervus pygargus PALLAS, Reise Russul., vol. 1, 1777, p. 97 (Altai, Siberia). 

Specimen.—One from Imienpo, Manchuria. 
This September skin is still in the summer coat, which is of the 

brown type and rather dark—not the red type characteristic of 
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the two previous forms. It is probably not typical but seems to 
be nearer pygargus than anything else that has been described. 

Genus HYDROPOTES Swinhoe 

HYDROPOTES INERMIS INERMIS Swinhoe 

Hydropotes inermis SwinuHoer, Proc. Zool. Soc. London, 1870, p. 89 (Chinki- 

ang, Kiangsu, China). 

Specimens.—Thirteen : Yochow, Hunan, 10; Anhwei, 1; Soochow, 1, 
and Chinkiang, Kiangsu, 1. 

This fine series shows that there is much individual variation in 
color, and in size of skull, within this genus. 

HYDROPOTES INERMIS ARGYROPUS Hilzheimer 

Hyrdopotes argyropus HitzHEeIMer, Abhand. Mus. Naturk., Madgeburg, vol. 

1, 1906, p. 171 (Korea). 

Specimens.—EHleven: from Korea, 5 odd skulls and 4 odd skins, 
and 2 from north China or Manchuria. 
Heude was the originator of this racial name but his use of it 

constituted a nomen nudum and Hilzheimer seems to be the one who 

should be credited with its acceptable use. The form is recognized 
on the basis of average darker and richer coloration, with more 
reddish about the head. The skull exhibits no consistent differences. 
The disposal of the two skins from uncertain localities is a question, 
and they are allocated provisionally. They are in extremely heavy, 
pale, winter pelage and are very different from any of the others, 
which may be due entirely to season. 

Family BOVIDAE 

Genus OVIS Linnaeus 

OVIS AMMON AMMON (Linnaeus) 

Capra ammon LINNAEUS, Syst. Nat., ed. 12, vol. 1, 1766, p. 97 (Upper Irtiseh 

River, Siberia). 

Specimens.—F our, from near Tchegan-Burgazi Pass, Mongolia. 
These skins were purchased in Kosh-Agatch. Two are in pale 

gray and very short summer coat and two in heavy winter pelage. 
One of these is rather light and the other very dark indeed, with a 
middorsal stripe that becomes perfectly white below the withers. I 
can hardly believe that these two are of the same subspecies but as 
one cannot be certain where they were secured they must both be 
placed under this race for the present. 
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OVIS AMMON KOZLOYVI Nasonov 

Ovis kozglovi Nasonov, Bull. Acad. Imp. Sci. St. Petersb., 1918, p. 621 (Jabarai 

Mts., southern Gobi, Mongolia). 

Specimens.—Five from Kueihuacheng, Shansi. 
This race seems to be tenable, based chiefly on the dingy hue, rather 

than a pure white, of the rump patch. The summer pelage is un- 

usually rusty. 
Genus PSEUDOIS Hodgson 

PSEUDOIS NAYAUR CAESIA A. B. Howeil 

Pseudois nayaur caesia A. B. Hower, Proc. Biol. Soc. Wash., vol. 41, 1928, 

p. 118 (Archuen, Minshan Range, Kansu, China). 

Specimens.—Archuen, 1 (the type), and Ninghsia, Kansu, 4; and 
157 miles west-northwest of Paotowchen, Inner Mongolia, 3. 

It was only to be expected that the bharal of Kansu would prove 

to be a separable race. 

Genus CAPRICORNIS Ogilby 

CAPRICORNIS MILNE-EDWARDSI David 

Capricornis milne-edwardsi Dayip, Arch. Mus. Paris, vol. 5, 1869, p. 10 (Mu- 

ping, Szechwan, China). 

Specimens.—Three: Tibetan border of Kansu, 2; and Washan, 

Szechwan, 1. 
In the light of present knowledge it seems that all three of these 

specimens of serows must be listed under this name. The presence 
or absence of a black stripe upon the foreleg evidently means but 
little, for one Kansu individual has it and the other has not. The 
hairs of the rump of the Washan skin are tipped with black, a char- 
acter which the others lack. It seems that the white hairs of the 
mane, which is not extensive in these pelts, are coarser and more 
brittle than the remainder of the pelage and that the tips are prone 
to breakage; hence the presence or absence of a mane is largely sea- 
sonal. 

Genus NAEMORHEDUS H. Smith 

NAEMORHEDUS CAUDATUS (Milne-Edwards) 

[Antilope] caudata MiLNE-Epwarps, Ann. Sci. Nat., ser. 5, vol. 7, 1867, p. 377 

{Based on:—Antilope crispa Radde, 1862, Reisen im Siiden von Ost-Sibirien, 

vol. 1, Die Siugethierfauna, St. Petersburg, p. 263; Amur]. 

Naemorhedus caudatus MiLNE-Epwarps, Rech. Mamm., 1874, p. 361 (Mon- 

golia). 

Specimens.—Three: Kueihuacheng, Shansi, 1; Liutsuen, Shensi, 1; 
and Wenchwen, Szechwan, 1. 
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These three pelts show such a mixture and intergradation of the 
characters that are usually assigned to caudatus and to griseus that | 
I must provisionally place them under the older name. 

NAEMORHEDUS RADDEANUS (Heude) 

Kemas raddeanus HEupE, Mem. Hist. Nat. Emp. Chinois, vol. 2, 1894, p. 240 

(Ussuri, Manchuria). 

Specimens —Two from Imienpo, Manchuria. 
These pelts are easily distinguished by the dirty whitish instead of | 

black tail tip, the greater extent of black upon the fore legs, and by | 
the heavier pelage. Greater size seems also indicated. 

Genus BUDORCAS Hodgson 

BUDORCAS TIBETANUS Milne-Edwards 

Budorcas taxicolor var. tibetanus MILNE-Epwarps, Rech. Mamm., 1874, p. 367 | 

(Muping, Szechwan, China). 

Specimens.—One mounted example from Tatsienlu, Szechwan. 

BUDORCAS BEDFORDI Thomas 

Budoreas bedfordi THomas, Abst. Proce. Zool. Soe. London, 1911, p. 27 (Tai- 

peishan, Shensi, China). 

Specimen.—One from Taipeishan district, Shensi. 
This topotype seems to be an exact match for the figure given by 

Thomas. 

Genus GAZELLA Lichtenstein 

GAZELLA PRZEWALSKII Biichner 

Gazella przewalskii BUCHNER, Mél. Biol. Acad. Sci. St. Petersb., vol. 18, 1890, 

p. 161 (Mongolia). 

Specimens.—Four : 80 miles south-southwest of Ninghsia, Kansu; 
and 157 miles west-northwest of Paotowchen, Inner Mongolia. 

Skins of this species are readily distinguished from those of 
G. gutturosa chiefly by the longer black tail, tufted forelegs, much 
duller color, and differences in facial markings. Two are in summer 
and two in winter coat. 

GAZELLA GUTTUROSA (Pallas) 

Aniilope gutturosa PALLAS, Spicil. Zool., vol. 12, 1777, p. 46 (Mongolia). 

Seven from the vicinity of Tabul, Chih. 
These are in summer coat and the bright coloration is very uniform. 
Specimens. 
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Order EDENTATA 

Family MANIDAE 

Genus MANIS Linnaeus 

MANIS DALMANNI Sundevall 

Manis dalmanni SUNDEVALL, Vetense. Akad. Handl., 1842, p. 256 (Canton, 

Kwangtung, China). 

Specimen.—One from Foochow, Fukien. 
The Chinese members of this genus are in need of revision. 

Pocock (1924) has cleared up generic questions, but the literature 
seems to offer little to elucidate the relationships of dalmanni, aurita, 
and pentadactyla. 'The above skin, however, matches the descriptions 
of the first-mentioned form and not the others. Longitudinal rows 
of scales number 15, and there are 19 keeled scales upon the border 
of the tail. 

MANIS AURITA Hodgson 

Manis aurita Hopeson, Journ. Asiatic Soe. Bengal, vol. 5, 1836, p. 234. 

Specimen.—One from Yunnan, bought between Tengyueh and 
Yunlung, undoubtedly from either the Salween or Mekong river 
valley. 

This dried specimen has a present total length of 470 mm. The 
claws are of the same color as the scales, the latter are not keeled on 

the flanks and are arrayed in 15 rows over the back, while the keeled 
scales of the tail border number 17. 

Order CETACEA 

Family ODONTOCETI 

Genus LIPOTES Miller 

LIPOTES VEXILLIFER Miller 

Lipotes vexillifer MiLtER, Smiths. Misc. Coll., vol. 68, 1918, p. 8 (Tungting 

Lake, Hunan, China). 

Specimen.—One—the type. 

Genus NEOMERIS Gray 

NEOMERIS PHOCAENOIDES (Cuvier) 

Delphinus phocaenoides Cuvirr, Reg. Anim., 1829, p. 291. 

Specimens.—Eight from Kiangsu: one skin and skeleton from 
Whangpu River; one in spirits from Whangpu Creek; another from 
the Yangtze River; and three more in spirits and two skeletons from 
Woosung. In addition, the skeleton has been removed from one of 
the last mentioned individuals. 

These specimens have been discussed elsewhere.‘ 

¢ Howell, Proc. U. S. Nat. Mus., vol. 70, 1927, art. 18, pp. 1-43. 
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82 PROCEEDINGS OF THE NATIONAL MUSEUM vou. 75 | 

EXPLANATION OF PLATES 

PLATE 1 

Frontispiece 

Map showing the provinces of China, after the atlas of the China Inland | 

Mission. 

PLATE 2 

a, Crocidura grisea, type; b, Crocidwra dracula griscescens, type; ce, Hip- | 

posideros armiger swinhoii; d, Hipposideros pratti; e, Ooelops robinsoni; f, | 

Coelops inflatus, type; g, Myotis hirsutus, type; h, Myotis sowerbyi, type; all 

natural size. 

PLATE 3 

a, a’, Ochotona (Ochotona) erythrotis vulpina, type; b, b', Ochotona (Pika) 

alpina argentata, type; both natural size; c, Lepus tolai subluteus; d, Lepus 

grahami, type; both slightiy reduced. 

PLatEe 4 

a, a’, Petaurista sulcatus, type, natural size; b, Pseudois nayaur caesia, type, 

greatly reduced. 

PLATE 5 

Pithecus pullus, type, one-half natural size. 

PLATE 6 

Dorsal aspect of the skull of the type of Selenarcios thibetanus wulsini, one- 

half natural size. 
PLATE 7 

Palatal aspect of the skull of the type of Selenarctos thibetanus wulsini, one- 

half natural size. 

PLATE 8 

Dorsal aspect of the skull of an adult Ursus cavifrons, two-fifths natural 

size. 

PLATE 9 

Palatal aspect of the skull of an adult Ursus cavifrons, two-fifths natural 

size. 

PLATE 10 

Palatal aspect of the skull of a juvenal Ursus leuconyx, one-half natural 

size. 

O 
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SKULLS OF CHINESE SHREWS AND BATS 

FOR DESCRIPTION SEE PAGE 82 
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SKULLS OF CHINESE PIKAS AND HARES 

FOR DESCRIPTION SEE PAGE 82 
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SKULLS OF CHINESE FLYING SQUIRREL AND SHEEP 

FOR DESCRIPTION SEE PAGE 82 
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SKULL OF PITHECUS PULLUS, TYPE 

FOR DESCRIPTION SEE PAGE 82 
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SKULL OF SELENARCTOS THIBETANUS WULSINI, TYPE 

FOR DESCRIPTION SEE PAGE 82 
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SKULL OF SELENARCTOS THIBETANUS WULSINI, TYPE 

FOR DESCRIPTION SEE PAGE 82 
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SKULL OF URSUS CAVIFRONS 

FOR DESCRIPTION SEE PAGE 82 
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SKULL OF URSUS CAVIFRONS 

FOR DESCRIPTION SEE PAGE 82 
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SKULL OF YOUNG URSUS LEUCONYX 

FOR DESCRIPTION SEE PAGE 82 





BEETLE LARVAE OF THE SUBFAMILY GALERUCINAE 

By Avam G. Bovine 

Senior Entomologist, Bureau of Entomology, United States Department of 

Agriculture 

INTRODUCTION 

The present paper is the result of a continued investigation of the 
Chrysomelid larvae in the United States National Museum, Wash- 
ington, D.C. Of the subfamily Galerucinae * belonging to this family 
the larvae are preserved in the Museum of the following species: 

Monocesta coryli Say. 

Trirhabda canadensis Kirby. 

Trirhabda brevicollis LeConte. 

Trirhabda nitidicollis LeConte. 

Trirhabda tomentosa Linnaeus. 

Trirhabda attenuata Say. 

Galerucella nymphaeae Linnaeus. 

Galerucella lineola Fabricius (from Europe). 

Galerucella sagitiariae Gyilenhal. 

Galerucella luteola Miiller. 

Galerucella sp. (from Nanking, China). 

Galerucella viburni Paykull (from Hurope). 

 Galerucella decora Say. 

Galeruceila notata Fabricius. 

Galerucella. cribrata LeConte. 

Monozia puncticollis Say. 

Monoxzia consputa LeConte. 

Lochmaca capreae Linnaeus (from Europe). 

Galeruca tanaceti Linnaeus (from Hurope). 

Galeruca laticollis Sahiberg (from Wurope). 

Galeruca, pomonae Seopoli. . 

Sermylassa, halensis Linnacus. 

Agelastica alni Linnaeus. 

1The generic and specific names of the North American larvae are as listed in C. W. 

Leng’s “ Catalogue of Coleoptera of America north of Mexico, 1920,” with corrections 

and additions as given in the ‘‘supplement”"’ to the catalogue published by C. W. Leng 

and A. J. Mutchler, 1927. The European species, not introduced into North America, 

are named according to the ‘“ Catalogus Coleopterorum Europae, second edition, 1906,” 

by L. v. Heyden, E. Reitter, and J. Weise. 

2It will be noticed that in the enumeration above no species of Diabrulica and Phyllo- 

brotica are mentioned. The larvae of these genera were considered by the present author 

as Halticinae larvae [Biving, Adam G. Description of larvae of the genera Diabrotica 

and Phyllobrotica, ete., Proc. Ent. Soe. Wash., vol. 29, 1927, pp. 193—205.] 

No. 2773.—PROCEEDINGS OF U. S. NATIONAL Museum, VOL. 75, ART. 2. 
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Based on this material, a general characterization of the larvae of 
the Galerucinae has been worked out, and illustrated descriptions 
are given of the species mentioned. Preceding these descriptions is 
a key to the larvae (p. 8), and the paper is brought to an end (p. 
40) with a discussion of the taxonomy of the subfamily.® 
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Several of the descriptions in the present paper, particularly of 
unintroduced European larvae, are based on material generously do- 
nated to the United States National Museum by the Danish ento- 
mological writers, Messrs. E. A. Rosenberg and J. P. Kryger, whose 
extraordinary ate, in the collecting, rear ing, and determining of 
coleopterous larvae are greatly appreciated in entomological circles, 
both in Europe and America. The American friends of the Na- 
tional Museum, the prominent entomologist, Dr. George Dimmock, 
and Mr. E. M. Craighead who has made a special study of chrysome- 

lid larvae, have also donated Galerucinae larvae of great interest not 
formerly represented in the collections. Detailed information about 
these specimens will be found where the species are described. 

CHARACTERIZATION OF LARVAL TYPE OF GALERUCINAE 

Larva generally of medium size ranging in length between 7 and 
15 mm., elongate with small head and a moderately large pygidial 
shield; without urogomphi (= cerci); body with subparallel sides, 
but somewhat attenuated both toward the head and the last segment, 
under side of body rather flat and not fully as long as the upper 
side. Segments soft skinned, mostly of the same height and width, 
on each side of the body with one or two small, setae bearing sclerites 
in all of the areas. Color varying depending upon the dimensions 
and shade both of the sclerites and the skin between (figs. 4, 7, 9); 
underside of the body generally lighter than the upper side. 

Setae usually moderately long and pointed on the head capsule, 
the mouth parts, the prethoracic and pygidial shields and the legs; 
of very different lengths and shapes on the body sclerites, varying 
from minute to long and from pointed to capitate; inserted either 
irregularly or in transverse rows on the surface of the sclerites 
or radiating from a cone-shaped prolongation of the sclerites. (Figs. 
10 to 13.) 
Head capsule strongly chitinized, shining, hypognathous; frons 

never extending to the occipital foramen, a distinct, usually long 

%No larvae are known from North America representing the tribes Scelidini, with 
genus Scelolyperus, Luperini, with genus Lwperodes, Androlyperini, Metacyclini, and 

Cerotomini with genus Cerotoma, all of which are listed as Galerucinae according to the 

imagines. 
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median epicranial (= coronal) suture always present; epicranial 

halves not produced posteriorly, except in the mining larva of 

Monoxia consputa. (Fig. 40.) Ocelli always present; only one 

on each side, distinct, with strongly convex cornea and about of 

the same size as one of the spiracles. Antenna short, retractile, 

consisting of a single joint seated in a large basal membrane; a 

jointlike, well developed tactile papilla and several minute, pointed 

sensory organs located in the membranous top of the antennal joint. 

(Fig. 36.) © 

Labrum and clypeus well developed and distinct. Clypeus whitish 

and soft skinned, with a chitinous plate at each hind corner carrying 

a series of about four small or minute setae. Labrum well chitinized, 

subrectangular to semicircular, with or without a median anterior 

emargination, exceptionally in Monesta coryla (fig. 35) subtriangu- 

lar, with length and width about equal; medio-transversely a single 

row of four discal setae, two on each side; a few 

sensory punctures between or near the setae; 

along the frontmargin a series of several mar- 

ginal setae, usually of very small size, the ex- 

terior two or three, however, somewhat larger 

than the rest, exceptionally with all marginal 

setae of moderate length (fig. 35). 
Mandible (text fig. 1) strong, palmate, hollow : ? : Fig. 1.—DIsGRAM OF 

toward the buccal cavity, terminally with from = Manprsix. For Ler- 
: : : . TERING SHE TEXT 

three to five teeth arranged in a series like fin- 

gers. First tooth (1) small, with the tip normally extending only 
slightly beyond the base of second tooth; third tooth, as a rule, the 
largest, in Monocesta coryli (figs. 45, 48) having a long, straight, ser- 
rated inner margin, but in all other Galerucinae larvae more claw 
shaped like the rest of the teeth. Inner edge of mandible behind the 
base of the last tooth often blade shaped and anteriorly projecting 
like a heel or a (sixth) tooth (pr). Penicillus (pn) present in some, 
absent in others, of the genera. Two setae (se) normally present on 

the dorso-exterior surface. 
Maxilla (figs. 56, 59, 61, 68) provided with two well developed, 

usually distinct lobes of about the same size, one posterior, here 
interpreted as lacinia, one anterior, here interpreted as galea; both 
lobes strengthened at base by a narrow bandlike prolongation of the 
ventral chitinized side of stipes. Lacinia located in the buccal cavity 
and to be found only by dissection (fig. 61), generally soft skinned 
and armed with setae varying in number, arrangement, size, and 
shape according to species or genus. Galea either entirely soft- 
skinned or distally chitinized like a single joint with a soft-skinned 
tip; several setae placed irregularly at the inner margin of galea; 
between these a short conical papilla with a basal ring (ga*). Max- 
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illary palpus short, four-jointed (three-jointed in Galerucella 
nymphaeae and Monoxia consputa), the basal joint crescent shaped 

or almost closed-ring shaped, usually carrying two long, strong 

setae and having two retractor muscles attached to the wall of the 
well-chitinized stipes and extending through the soft, whitish pal- 
piger which is characterized by its lack of individual muscles. (Fig. — 
61.) Eulabium (fig. 63) posteriorly limited by a chitinous postlabial 
band bent in a single or double arch. Labial palpus two-jointed, — 
palpi inserted well apart, at a distance from each other somewhat 
longer than the length of one of the palpi, except in Agelastica alni 
where they are closer together. (Fig. 73.) Ligula short and thick, 
with moderately long setae. 

Epipharynx (fig. 35) soft, beset with fine, short hairs. 
Hypopharynx (fig. 61) soft, distally with pointed, papilliform 

hairs arranged in a patch inside of each lacinia; no median transverse 
bridge; no paragnaths; hypopharyngeal rods present, anteriorly 
reaching very close to or fused completely with the ends of the band- 
shaped chitinization at the bases of the maxillary lobes (fig. 64). 

Prothorax (figs. 3, 21) dorsally with a rather large, often irregu- 
larly grooved and pitted saddle-shaped shield usually marked me- 
dianly by a light sagittal suture. Setae often long, arranged as 
marginal setae in one or more series around, the whole shield and as — 
discal setae in small number in the central portion of it. Entire 
tergum covered by the shield except for a soft-skinned, narrow region 
following the outline of the shield and a soft-skinned, small, sub- 
triangular area* located immediately behind the head, above the 
ventro-lateral sulcus and in front of the oblique dorso-lateral sulcus. 
Kpipleural area behind the dorso-lateral and above the ventro-lateral 
sulcus, triangular in form, with or without a setae-bearing sclerite — 
in the middle. Hypopleural area below ventro-lateral sulcus, covered 
by a well-developed prehypopleural and a well-developed posthypo- 
pleural sclerite (=“episternum” and “epimeron” of authors). | 
Sternal region divided into the following areas: Eusternum, sternel- 
lum (=“ furcasternum ” of authors), parasternum, and poststernel- 
lum (=“spinisternum”). Eusternal area with a median unpaired | 
sclerite; sternellar area with a sclerite on each side of the middle line, 
eusternal and sternellar sclerites usually fused into a single, com- | 
pound sclerite (fig. 5); parasternal areas carrying the legs; post- 
sternellar area without sclerite and setae. 

Mesothoracic and metathoracic segments (text fig. 2) dorsally 
divided by a transverse median, at the ends anteriorly curved, sulcus _ 
into the prescutal area (psc) and the scuto-scutellar area (se-sel) ; | 
both areas carrying on each side an interior larger sclerite (int) and 

* Possibly corresponding to the spiracular areas of the following thoracic segments. 
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an exterior smaller one (evt). The alar area (a/) and the spiracular 
area (spz) combined into a parascutal region (pasc) above limited by 
an indistinct sulcus marked and produced by a few dorso-ventral 
muscles (+) to the coxal region (“the noto-coxal muscles”) and 

below by the oblique dorso-lateral sulcus (d/). Parascutal region 
carrying two sclerites, a minor anterior (ant) or spiracular sclerite 

in the spiracular area and a large posterior (post) or alar sclerite 
in the alar area. Interior prescutal as well as the interior scuto- 

scutellar sclerites arranged closely together (fig. 18) or only sepa- 
rated in the sagittal line by a continuation of the sagittal suture of 
the prothoracic shield (figs. 21 to 24). In Monocesta coryli (fig. 1), 
all tergal sclerites absent except the interior prescutal and interior 
scuto-scutellar; in Monowia consputa (fig. 9) no sclerite developed; 
in Galerucella nymphaeae (fig. 18) and Galerucella lineola interior 
and exterior prescutal sclerites fused into a single compound sclerite 

a 

TS 
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Fig. 2.—DIAGRAM OF MESOTHORACIC AND METATHORACIC SEG- 

MENTS. For LETTERING SEB TEXT 

just as the interior and exterior scuto-scutellar sclerites. The epi- 
pleural area (epz) triangular, limited above by the oblique dorso- 
lateral sulcus (d/) and below by the straight ventro-lateral sulcus 
(vl), carrying one sclerite. Hypopleural sclerites (episternum and 
epimeron) as in prothorax. The presternal, the eusternal, and the 
sternellar (combined with the coxa bearing parasternal) areas well 
limited by sulci but often with indistinct sclerites. Poststernellar 
area present in mesothorax, absent in metathorax. (Fig. 5.) Meso- 
thoracic and metathoracic sclerites usually with a few or moderate 
number of short or medium long setae. 

The typical abdominal segments (text fig. 3) differ from the 
mesothoracic and metathoracic segments mainly by having the dorgo- 
lateral sulcus running parallel with the ventro-lateral sulcus and not 
obliquely toward it. The parascutal region of the thorax with the 
distinct alar and spiracular areas becoming smaller in the abdomen 
and practically fused into a single area, the parascutal area (pase) 
of the abdomen; the epipleural area (epz) becoming larger and 
changing form from triangular in the thorax to rectangular in the 
abdomen. Otherwise the arrangement of the areas and the number 
of the sclerites in the areas are as in the mesothorax and metathorax. 
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First to eighth abdominal segments: In most genera (figs. 4, 10) 
dorsally divided by one transverse sulcus into a prescutal and a com- — 
bined scuto-scutellar area, more rarely, in Agelastica alni (fig. 15) — 
and Sermylassa halensis (fig. 14), divided by two transverse sulci into — 
a prescutal, a distinct scutal, and a distinct scutellar area. The 
prescutal area and the scuto-scutellar area (in Agelastica and Sermy- 
lassa, the scutellar area) each carrying on both sides an interior (int) 
and an exterior (eat) sclerite. The scutal area, when distinct, carrying 
either a small (Agelastica) or a well-developed sclerite (Sermylassa). — 
The interior prescutal sclerite and the interior scuto-scutellar sclerite — 
usually fused in the sagittal line with the corresponding sclerites of — 
the opposite side; the exterior scuto-scutellar sclerite nearer the sagit- — 
tal line than the exterior prescutal sclerite. The parascutal area 
(pasc) marked above by a few longitudinally placed impressions of 
muscles corresponding to the noto-coxal muscles of thorax (+) and 

Fic, 3.—DIAGRAM OF TYPICAL ABDOMINAL SEGMENTS. For 

LETTERING SEE TexT 

below limited by the dorso-lateral sulcus(d/) ; the area never extend- 
ing down to the ventro-lateral sulcus as in thorax. The parascutal 

area normally carrying two sclerites, one anterior to the spiracle, the 
anterior parascutal sclerite (ant), and one posterior to the spiracle, 
the posterior parascutal sclerite (post). Spiracle in most of the 
larvae placed directly in the soft skin, but sometimes lodged in a 
special sclerite, the spiracular sclerite (figs. 4, 11, 14), and sometimes 
located in the anterior parascutal sclerite (fig. 18). The anterior and 
the posterior parascutal sclerites fused in a few larvae (fig. 3), the 
anterior sclerite absent in many larvae (figs. 7, 24) and excep- 
tionally (figs. 1, 9) the anterior and posterior sclerites both undevel- 

oped. The epipleural area (epi) subrectangular, carrying one well- 
developed sclerite. The hypopleural area (fig. 7) situated directly 
below the ventro-lateral sulcus, carrying one well-developed sclerite. 
The sternal region (fig. 5) with an unpaired eusternal area and a 
paired area probably formed by fusion of the parasternal and ster- 
nellar areas; the presternal area absent; the poststernellar area absent 
in some genera (fig. 6), present in others (fig. 5), and in some of the 
latter genera (fig. 15, Agelastica) developed as an intersegmental 
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band. The eusternal and each of the sternellar areas usually with a 
thinly chitinized, lightly colored, and indistinctly limited sclerite. 

Ninth abdominal segment (figs. 3, 14) either moderately large or 
rather small, in dorsal view subrectangular to semilunar, covered by a 
pygidial shield; ventral parts of the segment forming a small, narrow 
band often covered by a thin chitinous plate; areas not differentiated ; 
a series of a few setae present. 

Tenth abdominal segment (fig. 60) developed as a large, retractile, 
powerful pygopod with the sucking surface marginally lobed and 
anal opening placed in the middle of the surface. 

Legs (fig. 62) inserted widely apart, strongly chitinized, at least 

on the exterior side, of moderate length, about as long as half the 

width of a thoracic segment, usually darkly colored, five-jointed. 
Coxa sessile, with a large, soft, whitish area for the reception of 
trochanter and femur; trochanter well developed, as long as coxa, 
subtriangular, in contact with almost the entire underside of femur; 
femur corresponding in form and size to trochanter; tibia subcylin- 
drical, about as long as the combined femur and trochanter and also 
as long as coxa; claw usually strongly curved, enlarged at base and 
terminally pointed, rather short. Paronychial appendix (po) fleshy, 
whitish, projecting behind the claw from a soft skinned area at the 
end of tibia. 

Spiracles (fig. 58) annuliform, all lateral and of equal, moderate 
size; one located in mesothorax, one rudimentary in metathorax and 
one in each of the first eight abdominal segments. The inside of the 
spiracular mouthpiece beset with numerous minute spinule; no defi- 
nite atrium. (Fig. 57.) The closing apparatus of the one-armed 
type, located close to the spiracle proper. 

Defensive glands (fig. 15) present only in a single larva, Age/as- 
tica alni, and here aggregated in the wall of sacs that can be turned 
inside out and that are located above the spiracles and between the 
almost fused anterior and posterior parascutal sclerites of the first 
to eighth abdominal segments. 
Habits.—The larvae of the Galerucinae are herbivorous and exter- 

nal feeders, except the larva of Monoxta consputa, which mines in- 
side the leaves of Chenopodium album and some related plants. The 
larvae are usually found on the same host plants as their imagines 
but make feeding marks of a different type; they never cover 
themselves with their excrements, and, with the exception of the 

larva of Agelastica alni mentioned above, have no defensive organs. 
After a larval period represented by three instars the pupation takes 
place either in the soil inside of a cell-shaped excavation whose walls 
may or may not be reenforced by spun threads (Monocesta coryli, the 
species of 7'7rirhabda, Galerucella cavicollis, G. kalmiae, G. vaccinii, 
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G. spiraeae, G. alni, G. decora, G. perplexa, probably G. viburni, Mo- 
noxia puncticollis, Lochmaea capraga, all the species of Galeruca, 
Sermylassa halensis and A gelastica alni) or the pupation takes place 
above the soil. In some of the species whose larvae pupate above 
the soil the pupa is rather unprotected and found loose on the ground, 
in small crevices, under pieces of wood, etc. (Galerucella luteola) or 
it is attached to a leaf by the end of the abdomen (Galerucella 
nymphaeae, G. lineola), or the pupa is encased in a cocoon with a 
reticulate wall fastened to a leaf (Galerucella notata, Galerucella 
eribrata). 

Literature —The latest list of literature concerning Galerucinae 
larvae is found in a Danish book entitled “ Victor Hansen: Biller 
(Chrysomelidae og Lariidae) 1927.” The list is given on pages 390- 
395, at the end of a chapter, written by K. L. Henriksen, on the 
larvae of the Danish Chrysomelidae and Lariidae. The publication 
is No. 31 of a series of faunistic manuals, called Danmarks Fauna, 
which are edited by the Danish Society of Natural History and pub- 
lished by G. E. C. Gad, Copenhagen, Denmark. References to Hen- 
riksen’s descriptions in this manual will in the following pages be 
given as “ 1927, Henriksen, K. L., Danmarks Fauna No. 31.” 

Another publication with many bibliographical notes and impor- 
tant descriptions to which reference often will be made is by Wil- 
liam Colcord Woods. It constitutes Part 2 of Bulletin 319, from 
Maine Agricultural Experiment Station, Orono, University of Maine, 
1924, and deals with the blueberry leaf beetle and some of its rela- 
tives. It will be referred to in the following as “ 1924, Woods, W. C., 
Maine Agr. Exp. Sta. Bull. 319.” 

KEY TO GENERA AND SPECIHS ° CONSIDERED 

1. Typical abdominal segments with three transverse dorsal! areas, distinct 

scutal area present. With or without supra-spiracular glands________ 13. 

Typical abdominal segments with two transverse dorsal areas, distinct 

scutal area absent. Supra-spiracular glands never developed__________ 2 

2, Head capsule with a posterior emargination about as deep as the length 

of the coronal (median epicranial) suture. Abdominal segments with 

very thin, almost invisible sclerites. Monoxia consputa LeConte (p. 28, 

fig: 9). 

Head capsule posteriorly rounded, without or with slight emargination. 

Abdominal segments with at least one distinct sclerite and usually with 

YY OTS) SERVI OTC a a a Ter Eg gee 3. 

8. Prescutal area of abdominal segments without any sclerite. (Scuto- 

scutellar area with a single, median, rather small and rounded sclerite). 

Third tooth of mandbile comb shaped, with serrated inner margin. 

Monocesta (M. coryli Say, p. 10, fig. 1). 

Prescutal area of abdominal segments with sclerites. Third tooth of 

niangible, subtriancular, claw, shaped] ==) 2) eee 4. 

®* Refers to the full-grown larvae (3d instar) when not otherwise indicated. 
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4. Most sclerites on the upper surface of the body prolonged into senti°__-_ 11. 

NGELiteS noOhcde veloped as iSembtis - S~ <= 2 aoe tk a te 5. 

5. Abdominal spiracles lodged in a large sclerite___._._._.--------_------- 6, 

Abdominal spiracles either free or bordered by a narrow ring_----------- if 

6. Abdominal dorsal selerites of moderate size, their setae distinct. Scuto- 

scutellum with interior and exterior sclerites separate. Mandib:e with- 

out penicillus. Maxillary palpus with four joints as normal in 

Galerucinae. 

Trirhabda (T. canadensis Kirby, p. 12, fig. 3; T. virgata LeConte, p. 14; 

T. brevicollis LeConte, p. 15; T. nitidicollis LeConte, p. 15; T. 

tomentosa Linnaeus, p. 15; T. attenuata Say, p. 15). 

Abdominal dorsal sclerites large, covering the back almost completely, 

setae minute or absent. Seuto-seutellum with interior and exterior scle- 

rites fused. Mandible with penicillus. Maxillary palpus three-jointed. 

Galerucella, Group A (G. nymphaeae Linnaeus, p. 16, fig. 18; G. lineola 

Fabricius, from Europe, p. 18; G. sagittariae Gyllenhal, from Hurope, 

p. 18). ; 

7. Paraseutal area of abdominal segments with anterior sclerite developed__ 8 

Parascutal area ‘without the anterior scleritelo 2) 220 Sree eae 10. 

8. Several setae present on most of the dorsal sclerites of the abdomen (body 

with longitudinal black and yellow bands alternating) —----_- Galeruceila, 

Group B (G. luteola Miiller, p.19, figs. 4, 21; G. species, p. 21). 

Not more than two (exceptionally three) setae on any single dorsal sclerite 

or on each side of any compound median sclerite_______________-----+- 9. 

Scuto-scutellum of abdomen with exterior sclerite distinct____ Galerucella, 

Group C. (G. viburni Paykull, European species, p. 21, fig. 23). 

Scuto-scutellum of abdomen with exterior and interior sclerites fused into 

a single median compound sclerite___-_____________ Galerucella, Group D. 

(G. cavicollis LeConte; G@. kalmiae Fall; G. decora Say; G. perplexa 

Fall; @. vaccinii Fall; G. spiraeae Fall, fig. 22; G@. alni Fall.)’ 

10. Dorsal sclerites of abdomen carrying a number of setae varying from one 

or two on some sclerites, to three or four on others. (Mandible with 

five teeth and inner margin behind the teeth blade shaped and obtusely 

POUNnCed anNTeriOLlyy) s.2- 8 se ee Galerucella, Group H, 

(G. notata Fabricius, p. 23, figs. 24, 29; G. ecribrata LeConte, p. 26); and 

Monoxia puncticollis (Say) (p. 26, figs. 7, 50.)° 

Dorsal selerites of abdomen on each side with one long seta on each 

Leite teres OM ree dans: de geTha tf hyas) tye ay erst hey Pots 2 ih th Lochmaea 

(L. capreae Linnaeus, first stage larva, from Europe, p. 29, fig. 6). 

nd 

6“ Sentus’’ has recently been defined as a more or less slender, unbranched chitinous 

process of the body, from which well- -developed setae radiate. 

7™The species here listed as having larvae belonging to ‘“ Galerucelia type D” are 

treated in the very valuable paper, The Blueberry Leaf Beetle and Some of Its Relatives, 

by H. C. Fall and W. C. Woods (Maine Agric. Exp. Sta., Orono, Bull. 319, 1924). Doctor 

Woods has given descriptions and diagrams of the arrangement and form of the sclerites 

and the distribution of the setae in the larvae of all the species mentioned of group D, 

Galerucella cavicollis excepted, but according to Mr. Fall’s remarks (p. 87) that 

Galerucella kalmiae is “extremely similar to cavicollis, from which * * * it is 

searcely distinguishable,” one may expect to find the sclerites and setae of the cavicollis 

larvae arranged as shown in Doctor Wood's diagram of the kvlmiae larva. No larva of 

G. cavicollis is preserved in the National Museum. 

8The larva of Monogvia puncticollis does not represent a distinct generic type. It 

belongs to the Galerucella group E, and is separated from the two species of this type 

mainly by the smaller size of its setae (figs. 30 and 47) and dark colored skin with light 

sclerites, whereas the two Galerucella species normally are light colored with large, dark 

setal cups. 

22483—29——2 
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11. Abdominal segments with exterior prescutal sclerite smail, about twice, or 

less than twice, the size of one of the spiracles, and located as far from 

the interior prescutal sclerite as four or five times its own diameter, or 

even farther. (Setae of moderate size and brownish.) 

Galeruca pomonae Scopoli (p. 34, fig. 12). 

Exterior prescutal sclerite three times or more the size of one of the 

spirales, and located as far from the interior prescutal sclerite as from 

two to three times its own diameter, or even nearer____~~--_--------__ 12 

12. Senti generally slender and as long or longer than their diameter at base. 

Interior prescutal sclerites of the posterior abdominal segments not 

fused in the middle line. Setae long and creamy white. 

Galeruca tanaceti Jiinnaeus (Huropean species, p. 31, fig. 13a). 

Senti generally plump and shorter than their diameter at base. Interior 

prescutal sclerites of the posterior abdominal segments fused in the 

middle line. Setae moderately long and hrownish__ Galeruca laticollis 

Sahlberg (Huropean species, p. 34, fig. 11a). 

13. Abdominal segments with a transversely elongate scutal sclerite. No 

supra-spiracular glands___ Sermylassa halensis Linnaeus (p. 35, fig. 14). 

Abdominal segments with a small round scutal sclerite. A large supra- 

spiracular gland lodged between the nearly contiguous anterior and pos- 

terior parascutal sclerites______ Agelastica alni Linnaeus (p. 38, fig. 15). 

DESCRIPTIONS AND NOTES 

MONOCESTA CORYLI (Say) 

(U. S. Nat. Mus.; deseribed from larva in vial marked “St. Thomas, 

Pennsylvania, July 20, 1921; E. M. Craighead, Coll.). Reared. 

Mature larva (figs. 1, 2).—About 15 mm. long. 
Head brown and somewhat shining, epicranial suture a_ black 

median line. Body dorsally dull brown and leathery with the chit- 
inizations of about the same color, though slightly more yellowish 
and shining; underside of body yellowish brown; legs brown and 
shining, light colored on the inner side.® 

Setae short to moderately long and pointed on the head, the pro- 
thoracic and pygidial shields, the laterally projecting lobes of the 
body and the legs; rest of body without setae or with minute setulae 
here and there. 
Head capsule (fig. 34).—With a large, rather flat median depres- 

sion in the frons behind the epistomal margin; a few deep striations 
radiating from the middle of the depression. 
Labrum (fig. 35).—Subtriangular, about as long as wide, with 

lateral margins somewhat incurved anteriorly; distal end slightly - 
emarginate. Discal setae not fully as long as labrum; marginal setae 
inserted in the incurved part of labrum, five present on each side, 
almost half as long as the discal setae. 

Mandible (figs. 45, 48).—Ruffled from base to near the middle, 
especially on the exterior side. Four teeth present, inner margin of 

® Larva in first stage glossy yellow; with each shedding of the skin becoming more 

brownish. 

» tae ie, ae Se er Ss a eae 

ota eae} 



ART. 2 BEETLE LARVAE OF GALERUCINAE—BOVING iN 

mandible immediately behind the teeth projecting into an obtuse 

low process; third tooth much larger than the rest, subrectangular 

and with multiserrated edge. Penicillus absent; two setae present 

on exterior side of mandible. 
Mawilla (figs. 56, 59, 61, 63)—Lacinia ‘soft, densely setose, and 

with half a dozen long, spine-shaped setae; galea smoothly chiti- 
nized, having about the same number of similarly shaped setae as 
Jacinia and a short, pointed cone-shaped appendix between them. 

Postlabial band (fig. 63b).—Semicircularly curved. 
Prothorax (figs. 1, 2).—Shield with a finely aciculate surface and 

on each side a large, irregularly variolose depression; in the sagittal 
line a sharp furrow and at the end of this a small triangular deepen- 
ing; margin thick and rounded, carrying a few short and thin setae. 
Epipleural area with a small, round, slightly chitinized projec- 
tion carrying a few soft, short hairs. Prehypopleurum (=epi- 
sternum) with a yellowish sclerite and a few soft setae. Posthypo- 
pleurum (+epimeron) with no distinct sclerite; a few soft setae 
present. Jugular region membranous. Eusternal plate median, 
large, transverse, crescent shaped, and with a single row of several 
setae. Each sternellar plate round, with a single seta. 
Mesothorax and metathorax (figs. 1, 2).—Prescutal and scuto- 

scutellar areas separated by a deep transverse furrow. Prescutum 
of mesothorax with a small, but distinct sclerite on each side close 
to the sagittal line. Prescutum of metathorax without distinct 

sclerites. Scuto-scutellum both of mesothorax and metathorax car- 
rying a small sclerite on each side close to the sagittal line. Alar 
area flat, freely projecting over epipleural area below, and carrying 
on an irregularly bilobate sclerite several fine setae. Spiracular area 
with a single seta. Epipleural area bearing a small, rounded, shin- 
ing, setose projection. Prehypopleural and posthypopleural areas as 

in prothorax. EKusternal and sternellar sclerites weak. 
First to eighth abdominal segments (figs. 1, 2)—Prescutal area 

separated from scuto-scutellar area by a deep transverse groove; 
prescutal area without any sclerite. Scuto-scutellar area with an 
unpaired median, rather smali and scale-like sclerite. Parascutal 
area not sharply defined and without sclerites. Epipleural lobe 
projecting, cone-shaped, and provided with a chitinous top with a 
few short setae. Hypopleural area soft, with two moderately long 
setae. Eusternum soft with a single seta on each side. Sternellum 
(plus parasternum) soft, with two setae. 
Ninth abdominal segment (figs. 1, 2)—Pygidial shield subrec- 

tangular, transverse with broadly rounded corners, leatherlike with 
discal part more glossy; about a dozen moderately long setae lo- 
cated in the hind margin in a single irregular row. Ventral part of 
seement with about half a dozen setae on each side. 
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Tenth abdominal segment (fig. 60)—With six pear-shaped lobes 
radiating from anus in the middle of the sucking surface. Each 
side with a slightly chitinized and setae bearing plate. 

Leg (fig. 62)—Coxa, trochanter, femur, and tibia brown with — 
distal end blackish, claw blackish brown. Tibia rather short, some- 
what contracted and bent medianly. 

Habits—Feeding on the leaves especially of red elm, also recorded 
from hazel (Corylus americanus), skeletonizing one leaf after an- 
other; feeding when in first and second stages on the underside but 
in the third stage indiscriminately on either side, usually refusing 
to touch the epidermis of the opposite side but sometimes eating 
holes through the leaves. Pupates in the ground in a simple oval 

cavity, a few inches below the surface. 
Literature.— 

Ritery, C. V. 

1879. ‘Report of Commissioner of Agriculture for the year 1878,” pp. 

245-277, pl. 4, figs. a-h (Reprint in “Author’s Edition” from Annual 

Report of Dept. of Agr. 1878. Charles V. Riley, August 1879, pp. 40-42). 

Howarp, L. O. 

1905. U.S. Dept. Agr.; Bull. 54, pp. 81-82. 

TRIRHABDA CANADENSIS Kirby 

(U. S. Nat. Mus.; described from larva in vial marked “North Hast, 

Pennsylvania, 1919. HE. M. Craighead coll.” Reared. 

Mature larva (fig. 3) —About 12 mm. long. 
Head (fig. 837) smooth, varying in color from brownish, in some 

specimens brownish with black specks, to deep bluish black; labrum 
shining black; anterior corners of frons light, frontal sutures whit- 
ish, sagittal line above carina of frons black. Body varying in color 
from dull brown to indigo-blue; prothoracic shield uniformly irides- 
cent dark with light median suture; pygidial shield and dorsal and 
lateral sclerites transversely striate, with indistinct margins gradually 
blending into the similarly colored, dark and iridescent skin; under- 
side of body cream colored with thin but distinctly colored ochreous 
sclerites. Legs usually blackish brown with ochreous inner side.’ 

Setae whitish, thin, pointed, easily broken, about half, or less, as 
long as the length of a body segment, present in moderate numbets. 
Head capsule (fig. 37).—On each side close to the epistomal margin 

and near to the sagittal line with an irregular depressed area bear- 
ing two setae. 

Labrum.—Subrectangular, about twice as wide as long, with front 
margin slightly emarginate medianly. Discal setae thin, not fully 
as long as labrum; marginal setae short and fine. 

Larva in first stage uniformly brownish, rather glossy, with setae somewhat longer 
than each body segment. 



srr. 2 BEETLE LARVAE OF GALERUCINAE—BOVING ie 

Mandible (fig. 49)—With five teeth; first tooth small, narrow, 
easily overlooked, second and third (the larger) both pointed and 
claw shaped, fourth and fifth small and fused at bases. Penicillus 
absent; two short setae externally. 

Mazilla (fig 66).—Lacinia at base shining, distally membranous, 
covered with fine, short hairs, and carrying a few stiff setae; galea 
smoothly chitinized, armed with half a dozen spinelike setae and 
between these a small cone-shaped appendix. 

Postlabial band (fig. 66).—Slightly curved forward medianly, 
laterally strongly rounded. 

Prothorax (fig. 3).—Thoracic shield at the anterior and posterior 
_ends of the sagittal suture with an unpaired, minor, triangular deep- 
ening, and on each side in the middle of the disk a large, rounded 
depression irregularly pitted at the bottom. Moderately long and 
tather numerous setae inserted anteriorly and posteriorly in the 
margin. Epipleural area with a rather large, dark-colored sclerite, 
in character similar to the alar sclerite of the posterior thoracic seg- 
ments. Prehypopleural and posthypopleural sclerites (=episternum 
and epimeron) oval, similar in size and color. Eusternal and ster- 
nellar sclerites almost fused into one subquadrate plate, with four 
setae on each side. 

Mesothorax and metathorax (fig. 3)—The compound interior 
prescutal sclerite with a fine white sagittal suture, on each side 
with two primary and a few secondary setae; exterior prescutal 
sclerite considerably smaller than each interior one, one primary 
seta and a few minute secondary ones. Interior compound scuto- 
scutellar sclerite similar to the interior prescutal sclerite and carry- 
ing the same number of setae; exterior scuto-scutellar sclerite large, 

round, with three primary setae. Alar area thick, somewhat pro- 
jecting laterally, carrying a large, simple, rounded sclerite with four 
primary setae and several small secondary ones. Spiracular area 
with a small sclerite around the spiracle and one primary seta. 
Epipleural area with a sclerite carrying two or three setae. Pre- 
and posthypopleural sclerites as in prothorax. Eusternal sclerite 
large, oval, distinctly outlined and with about four setae on each 
side. Sternellar sclerite paired, small and not so distinctly out- 
lined, with one seta. 

First to seventh abdominal segments (fig. 8)—The compound, 
interior prescutal sclerite large, rather long and broad, with two 
primary setae on each side; exterior prescutal sclerite rounded and 
well separated from the interior sclerite, with one or two setae. 

Compound interior scuto-scutellar sclerite not so broad, but other- 
wise very similar to the prescutal, one or two primary setae present; 
exterior scuto-scutellar sclerite located closer to the middle line than 
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exterior prescutal sclerite, otherwise very similar to this, one or two 
setae. Anterior and posterior sclerites of the parascutal area fused 
to a single round, rather large compound sclerite in which the 
spiracle is lodged, two primary setae posteriorly and a few secondary 
around the spiracle. Epipleural lobe cone shaped, with a sclerite 
carrying three or four primary setae on the top and as many 
secondary ones. Hypopleural sclerite distinct, well chitinized and 
well colored, two setae. Compound eusternal sclerite distinctly out- 
lined, color rather dark and sharply contrasting against the light- 
colored skin of the ventral side of the body, one or two primary setae 
on each side. Sternellar area (plus a parasternal or “coxal” lobe, 
particularly distinct in the present larva) with two small sclerites; 
the outer one circular in outline with two setae, the inner one a 
mere chitinous grain with one seta; both sclerites rather dark and 
standing out sharply against the light ventral skin. 

Eighth abdominal segment—With interior and exterior scuto- 
seutellar sclerites fused into a single compound plate with three 
setae on each side; otherwise not differing much from the preceding 

segments except in size. 
Ninth abdominal segment—Pygidial shield subrectangular with 

rounded corners, a thick margin, and a somewhat elevated corrugated 
discal part; several moderately long and some short setae in the 
margin and a few on the disk. 

Tenth abdominal segment—With six large, almost equally sized 
pear-shaped lobes radiating from anus. 
Habits—Eating foliage of Solidago; has been recorded as defoli- 

ating Artemisia sp in Arizona. Pupates in the ground. 
Literature.— 

BaLpur, W. Y. 

1929. Ent. News, vol. 40, p. 35. (Life History and Bibliography. ) 

TRIRHABDA VIRGATA LeConte 

(U. S. Nat. Mus.; described from larva in vial marked: ‘On Solidago. 

Camp Hill, Pennsylvania, F. M. Trimble coll.) Not recorded as reared. 

No characters have been found by which the larva of this species 
can be definitely separated from the larva of 7. canadensis. 

In both species the larvae appear to vary somewhat in regard to 
color, the length and number of the setae, and the distance between 
the interior and exterior sclerites of prescutum and scuto-scutellum. 
As, however, the imagines are closely related, occur in the same 
localities, and feed together with their larvae on the leaves of the 
same food plant, the probability is that the larval material of both 
species is mixed in our collections. 

—————— 



arr. 2 BEETLE LARVAE OF GALERUCINAE—BOVING 15 

TRIRHABDA BREVICOLLIS LeConte 

(U. S. Nat. Mus.; described from larva in vial marked: “ I’. H. Chittenden 

June 1901, Victoria, Texas, J. D. Mitchell coll.”) Probably reared. 

Mature larvae differs from that of 7. canadensis in having light 
brownish skin and small dark-brown dorsal sclerites. Each abdomi- 

nal segment with exterior sclerites of prescutum of about the same 

size as a spiracle and distance between exterior and interior sclerites 
of scuto-scutellum about three times the diameter of the exterior 
sclerites. Sternal sclerites of abdomen very thin and of the same 
pale yellow color as the skin; sternal region of abdomen therefore 
apparently without sclerites. 
Habits—Larva of T. brevicollis defoliates the bushlike tree of 

Zanthoxylum (Rutaceae) or prickly ash. 
According to L. O. Howard," J. D. Mitchell, Victoria, Tex., says 

“the larvae burrow into the ground, where it is slightly raised, 
making runs or galleries from which they crawl out or about day 
and night, but never more than a few inches from the colony home.” 
The pupal stage is passed in the ground. 

TRIRHABDA NITIDICOLLIS LeConte 

(U. S. Nat. Mus.; described from larva in vial marked: “No. 4979, Los 

Angeles, California, D. M. Coquillet coll.”) No reeord of rearing. 

The mature larva resembles the larva of 7. canadensis by having 
dorsal sclerites of about the same size and similarly striated as in 
that species and by having rather long setae. It differs from it by 
being somewhat lighter in color with greenish, bronze-colored dorsal 
skin and sclerites and by having pale-yellow ventral skin and very 
thin and pale-yellow sternal sclerites on the abdomen. 

TRIRHABDA TOMENTOSA Linnaeus 

(U. S. Nat. Mus.; described from larva in vial marked: “708, Haw Cr. 

Florida, 1896.”) H. G. Hubbard collected and determined, probably by 

rearing. 

Resembles the larva of 7. canadensis in most characters, but has 
slightly larger dorsal sclerites and much thinner and shorter setae, 

the latter being about half as long as the sclerites in which they are 
inserted. 

TRIRHABDA ATTENUATA Say 

(U. S. Nat. Mus.; vial marked: “Hopk. U. S. 15729a. On foliage of 

Artemisia species. Yosemite Park, California, July 24, 1918. TT. H. 

Patterson.”) Reared. 

The mature larva is somewhat smaller, more elongate and cylin- 
drical than 7. canadensis. The color is dark bronze dorsally and 

1U. S. Dept. Agri. Bull. No. 38, new series, 1904, p. 108. 
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dark ochreous ventrally; dorsal and ventral sclerites well defined. 

Setae long, strong, and many of the dorsal ones slightly enlarged at 

the end, a development not noticed in the other investigated Z’7rir- 

habda larvae, in all of which the setae are pointed. 

GALERUCELLA NYMPHAEAE Linnaeus . 

(U. S. Nat. Mus.; described from larva in vial marked: “Craighead, Penn- 

sylvania, July 4, 1921, E. M. Craighead Coll.”) Reared. 

Mature larva (fig. 18). —About 10 mm. long. 

Head smooth and shining, either entirely black or with reddish- 

brown anterior margin; labrum cream colored with dark posterior 

corners; coronal (=median epicranial) and frontal sutures appearing 

as fine white lines. Body with membranous parts greenish-gray ; 

prothoracic shield, dorsal sclerites and pygidial shield shining, dark 

chestnut brown; all three thoracic segments with a whitish sagittal 

suture; dorsal sclerites coarsely corrugated and covering almost the 

entire upper side of the body, skin between the sclerites appearing 

only as light lines; pygidial shield variolose, irregularly and coarsely 

corrugated and uniformly colored; underside of body light greenish- 

gray with sclerites small and light ochreous. Legs blackish brown 

on the exterior side, ochreous on the inner side. 

Setae short, thin, and pointed (fig. 17); most scierites with few 

minute spinulae. 
Head capsuie——With an unpaired shallow anterior depression be- 

hind epistomal margin; a small grain-shaped elevation on each side 
in the posterior corner of frons. 
Labrum (fig. 16) —About twice as wide as long; anterior margin 

forming an arch of about 120°. Discal setae rather short, straight, 
and pointed; marginal setae short, curved, and pointed. 

Mandible (fig. 19).—With five teeth; inner margin behind the last 
tooth somewhat incurved; first tooth small and narrow, second, third, 

and fourth larger, all pointed and claw shaped; fourth and fifth 
completely separated; fifth short and broad, penicillus present; two 
short setae located externaily. 

Mawilla (fig. 20).—With lacinia distally pectinate, carrying a row 
of about 10 subcylindrical, distally obtuse, strong, and long setae, all 
of same length and build; galea armed with six spinelike setae of 
moderate length, between these a short, cone-shaped tactile appendix; 
maxillary palpus with only three joints, basal joint (often referred 
to in the literature as “ palpiger”) characterized by two long setae; 
the virtual palpiger soft, light colored, without individual muscles, 

and located distally to the chitinized stipes. 
Postlabial band.—Medianly somewhat forward curved, laterally 

strongly rounded. 
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Prothorax (fig. 18).—Prothoracic shield with a somewhat cordi- 
form depression anteriorly in the sagittal line and six to eight foveae 
on each side between the sagittal middle line and the margin of the 
shield; anterior and posterior margin with a few minute setae. 
Epipleural area with a large sclerite. Prehypopleural and posthy- 
popleural sclerites (= episternum and epimeron) oval, about similar 
in size and color. Eusternal and sternellar sclerites fused into a 
single, rectangular, median plate; with two minute setae on each side. 
Mesothorax and metathorax (fig. 18).—Interior and exterior 

sclerites of prescutum fused to a single compound plate with a sagit- 
tal white line and a curved, white, incomplete line indicating the limit 
between the exterior and interior sclerites. Interior and exterior 
sclerites of scuto-scutellum developed as in prescutum. Alar area 
carrying a large sclerite, as long as the entire segment and anteriorly 
separated only by a fine suture from a sclerite covering the entire 
spiracular area; both areas with a few minute setulae. Epipleural 
area with a large subtriangular sclerite with a few setulae. Prehypo- 
pleural and posthypopleural sclerites as in prothorax. Eusternal 
sclerite median, single, approximately crescent shaped, three times as 
broad as long, densely asperate, and with two setae on each side. 
Sternellar sclerite paired, developed as a minute asperate disk around 
the foot of a small seta. 

First to eighth abdominal segments (fig. 18)—Compound inte- 
rior sclerite of prescutum separated from exterior sclerite by a thin 
white suture. Compound interior sclerite of scuto-scutellum fused 
with exterior sclerite on each side into one single scuto-scutellar 
plate. Anterior and posterior sclerites of the parascutal area about 
equal in size, and separated by an oblique furrow; spiracle situated 
in the anterior sclerite. Epipleural sclerite about as long as the 
segment and subquadrate. Hypopleural sclerite distinct, ovate, with 
two small setae. Compound eusternal sclerite asperate and of the 
same form and size as in mesothorax and metathorax. Sternellar 
area with one small, round, and darkly colored asperate sclerite on 
each side, and in some of the segments with a dark speck close to the 
middle line; one or two small setae on the sclerite, one on the minute 
speck.” 

Ninth abdominal segment.—Pygidial shield subrectangular with 
rounded corners, leathery, variolose, and with about half a dozen 

“The sternellar sclerites may be reduced in size in some of the abdominal segments 

while they are distinct in the other segments of the same larva, but specimens in which 

sternellar sclerites are completely absent are not found in the material of larvae of 

G. nymphaeae preserved in the National Museum. K. L. Henriksen, however (see bibli- 

vgraphy), finds that these sclerites are regularly absent in the European specimens of 

the same species. 

22483—29—_-3 
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moderately long setae in the margin. Ventral part of ninth segment 
transverse, carrying band-shaped sclerite with two setae on each side. 

Tenth abdominal segment.—With four anal lobes, the lateral one 
on each side large and round. 
Habits—Nibbling on the upper surface of floating leaves of water 

lilies and many species of Polygonum, leaving the epidermis intact 
on the under side. Larva fastens itself by its tail end to the leaf 
before transforming into pupa; last abdominal segments of pupa 
covered by larval skin. According to J. P. Kryger** also found on 
Mentha, from which plant it was reared. 

Literature.— 

MacGiriivray, A. D. 

1903. New York State Museum, Bull. 68, pp. 325-326, pl. 27, figs. 8 and 9 

[both incorrect] and pl. 31. 

CHITTENDEN, F'. H. 

1905. U. S. Dept. of Agri., Bur. Ent. Bull. n. s., No. 54, pp. 59-60. (“So 

abundant in the District of Columbia that the imagines deserted the 

natural aquatic food plants, as Nymphaea, Sagittaria, Brasenia, and 

Nuphar, and attacked near-by plants of other families, such as basket 

willow and beans, doing considerable damage.” ) 

Woops, W. C. 

1924. Maine Agr. Exp. Sta. Bull. 319, p. 184. 

HENRIKSEN, K. L. 

1927. Danmarks Fauna No. 31, p. 348. 

GALERUCELLA LINEOLA Fabricius 

(U. S. Nat. Mus.; described from larva in vial marked: “On Rumex sp. 

Seeland, Denmark, EB. A. Rosenberg collected, reared, and dedit.”) Reared. 

No characters have been found by which the larva of this species 
can be definitely separated from the larva of G. nymphaeae. It 
pupates also above the ground attached to a leaf, and with the end 
of the abdomen covered by the skin of the last larval instar (seen 
on material in the U. S. National Museum). 

K. L. Henriksen records as food plants of G. lineola only Sali 
and Alnus, whose leaves it skeletonizes, but E. A. Rosenberg has 
added Ruwmex species. Chittenden mentions (see literature on 
G. nymphaea) that adults of the species of G. nymphaea occasionally 
feed on salix. 

GALERUCELLA SAGITTARIAE Gyllenhal (—G. GRISESCENS Joannis) 

(U. 8S. Nat. Mus.; larva described from vial marked: ‘On the leaves of 

Potomogeton species, Donse, Denmark, 26 July 1925; imago developed 3 

August 1925. E. A. Rosenberg leg. et ded.”) Reared. 

The larva of this species can not be distinguished from that of 
G. nymphaeae. 

18 Hntom. Medd. Copenhagen, vol. 13, 1919, p. 38. 
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 Literature.— 

_ CHITTENDEN, F. H. 
1905. U.S. Dept. of Agri., Bur. Ent. Bul. n. ser., No. 54, pp. 58. 

HANSEN, VICTOR. 

1927. Danmarks Fauna No. 31, p. 154 (as food plants are mentioned 

Lysimachia vulgaris and L. thyrsiflora and “possibly other water 

plants’). 

GALERUCELLA LUTEOLA Muller (= G. XANTHOMELAENA Schrank) 

(U. S. Nat. Mus.; described from larva in vial marked: “On elm, July 21, 

1907. Roselle, N. J.—B. H. Jouett, coll.”) Reared. ; 

Mature larva (figs. 4,5)—About 12 mm. long. 
Head shining black with black labrum; frontal sutures fine whitish 

lines; body somewhat varying in color, generally dull yellow, with a 
pair of longitudinal black stripes along the back meeting near the 
end of the abdomen; prothoracic shield yellow with a large black 
spot on each side; pygidial shield shining, black; underside of body 
yellowish with blackish sclerites; legs reddish brown to black, 
lighter on the inner side.'* 

Setae moderately long and moderately strong, pointed and yellow- 
ish; present in considerable number on the back and the sides of 
the larva. 
Head capsuie (fig. 38).—With a large unpaired depression in the 

middle of frons posterior to epistomal margin. 
Labrum.—Subrectangular, about twice as wide as long, with front 

margin slightly emarginate medianly. Discal setae somewhat longer 
than labrum itself; marginal setae short and fine. 

Mandible (fig. 46).—With four teeth, the second of which heing 
the larger and more extended; inner margin of mandible immedi- 
ately behind the third tooth projecting into an obtuse process, here 
considered as the fourth tooth. Penicillus present; no setae found 
on exterior face of mandible. 

Mawilla (fig. 67).—With lacinia carrying a few stiff setae; galea 
having about seven similar setae and a rather short cone-shaped 
appendix between them. 

Posilabial band (fig. 5.).—Semicircular. 
Prothorazx (figs. 4, 5,21).—Shield with a small subtriangular’ deep- 

ening in front of and a similar one at the end of a whitish median 
suture, on each side a large, darkly colored depression. Numerous 
setae inserted in a double row along the whole margin and a few 
found inside of these. Epipleural area with a large yellow sclerite 
carrying six setae. Prehypopleural sclerite (= episternum) light 
colored with about four setae; posthypopleural sclerite (= epimeron) 

4% Newly hatched larvae nearly black; with each shedding of the skin the yellow color 

becomes more dominating. 
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also light colored with about four setae. Ventrally with a dark 
subtriangular eusternal sclerite wedged in between and almost fused 
with 9 pair of dark, rounded and small sternellar sclerites, the com- 
pound plate carrying two primary setae on each side. 

Mesothorax and metathorax (figs. 4, 5, 21.)—Interior prescutal 
sclerite almost completely fused with the interior sclerite of the 

—— eee 

opposite side, the sagittal suture only indicated at each end of the — 
compound plate, light colored, six setae; exterior prescutal sclerite 
distinct, dark colored, about five setae. The interior scuto-scutellar 
sclerite similar to interior prescutal sclerite but somewhat smaller, 
light colored, on each side armed with about four setae; exterior 
scuto-scutellar sclerite large, round, dark colored, with about eight 
setae. Alar sclerite large, dark, with about 12 setae. Spiracular 
area somewhat chitinized and armed with a single seta. Epipleural 
area triangular, with a moderately large, light colored sclerite carry- 
ing about four setae. Prehypopleural sclerite usually dark, with 
four setae; posthypopleural sclerite usually ight colored, with four 
setae. Eusternal sclerite weak, with two to three setae on each side. 
Sternellar sclerite minute, with a single seta. 

First to seventh abdominal segments (figs. 4, 5, 21).—Interior 
prescutal sclerites fused in the middle line, light colored, with about 
four setae on each side; exterior prescutal sclerite distinct, dark 
colored, with about five setae; between interior and exterior prescutal 
sclerites a single seta present. Interior scuto-scutellar sclerites fused, 
light colored, with about four setae on each side; exterior scuto- 
scutellar sclerite distinct, dark-colored, armed with about three setae. 
Parascutal area with a distinct but small anterior sclerite and a rather 
large posterior sclerite; both dark colored, anterior armed with 
two setae, posterior with about five. Epipleural sclerite rather large, 
light colored, about seven setae. Hypopleural sclerite rather dark, 
about four setae. Eusternal sclerites fused or almost fused in the 
sagittal line, on each side about three setae. Sternellum (plus para- 
sternum) having one distinct, dark sclerite armed with about two 
setae. 

Eighth abdominal segment—Similar to the preceding abdominal 
segments but not so wide and high as these and with the interior and 
exterior scuto-scutellar sclerites all fused together into a single com- 
pound sclerite, armed with about five setae on each side. 

Ninth abdominal segment (figs. 4, 5).—Pygidial shield semicircular 
in outline with margin thick and set off from the discal part by a 
groove. Setae numerous, arranged in a single anterior row and an 
irregular double row in the free margin; a few setae present in the — 
discal part. Ventral part of segment with a transverse, elongate 
sclerite. 
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Tenth abdominal segment.—Anteriorly carrying a transverse, nar- 
row unpaired sclerite; on each side a lateral, paired, small, and more 

rounded sclerite armed with a few setae. 

Leg (fig. 5).—Coxa black; trochanter, femur, and tibia reddish 

brown with black distal ends; claw black. 

Habits.—Feeds on the leaves of most species of elm (UJmus), skele- 
tonizing them from below, at times completely denuding the trees. 
Transforming to pupa at the bases of trunks or in crevices in the 

ground, etc.; no cocoon. 
Literature.— 

BritTTon, W. E. 

1907. Connecticut Agr. Exp. Stat., Bull. 155. 

MarvatTt, C. L. 

1908. U.S. Dept. of Agr., Bur. Ent., Circ. No. 8, new ed. (Species intro- 

duced into United States about 1837.) 

SILvEstTRI, F. 

1910. Boll. Lab. Zool. R. Scuola Super. Agr. Portici, vol. 4, pp. 246-290. 

(Eggs, the three larval stages, pupa, imago; life-history; seasonal his- 

tory; parasites, Lebia scapularis feeding on eggs, larvae, and pupae of 

the species; many figures of habitus and details.) 

Herrick, GLEN W. 

1913. New York, Cornell Univ. Agri. Exp. Sta., Bull. 333, p. 491. 

Woops, W. C. 

1924. Maine Agric. Exp. Sta., Bull. 319, p. 136. 

GALERUCELLA species 

(U. S. Nat. Mus.; described from larva in vials marked: “ Galerucella 

sp., destroying elms, Nanking, China, June 13, 1911. Rec. by U. S. 

Dept. Agri., July 10, 1911, from A. W. Bowler (7?) of the University of 

Nanking.”) Not reared. 

Length about 12 mm. The larva of this species is slightly dif- 
ferent from the larva of G. luteola, as known in this country, the 
setae of the undetermined species being somewhat stronger and the 
color of the body being clear lemon-yellow with a single, broad, 
median, longitudinal, black band. The sclerites are all black and a 
rather large black spot in the skin surrounds the abdominal spir- 
acles. The pygidial shield is yellow with black marks in the discal 
part. 

GALERUCELLA VIBURNI Paykull 

(U. S. Nat. Mus.; larvae described from vial marked: “ Donse, Seeland, 

Denmark; larvae found June 7, 1896; imago developed July 4, 1896; 

H. A. Rosenberg leg. et ded.) Reared. 

Mature larva (fig. 23).—About 8 mm. long. 
Head shining dark brown, labrum black with an anterior, light- 

brown median spot. Body with membranous parts greenish yellow; 
prothoracic shield light yellowish with dark chitinous specks, me- 
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dianly and posteriorly with a moderately large, pale-brown region ~ 
(somewhat larger than one of the compound interior prescutal | 
sclerites of mesothorax and metathorax), sagittal line distinct and 
whitish ; sclerites on the upper side of mesothorax, metathorax, typi- — 
cal abdominal segments and the pygidial shield pale brown; under 
side of body creamy yellow with light-brown sclerites; legs shining, 
dark brown. 

Setae moderately long, moderately strong, light brownish and 
somewhat club-shaped terminally; present in limited number on the 
back and sides of the larva. 
Head capsule——With only slight depressions in frons. 
Labrum (fig. 32).—Subrectangular, about two and one-half times 

as wide as long, middle of anterior margin slightly emarginate and 
anterior corners strongly arcuate. Discal setae moderately long and 
pointed. Marginal setae minute. 

Mandible (fig. 27).—With five claw-shaped teeth; inner margin 
behind last tooth slightly incurved; fourth and fifth teeth somewhat 
fused at bases, fourth tooth much stronger than fifth. Penicillus 
present; two short setae externally. 
Mazilla—With lacinia distally pectinate, carrying a row of sub- 

cylindrical, terminally obtuse, strong setae of uniform and consid- 
erable length; galea with about six spinelike setae and a small, cone- 
shaped tactile appendix. 

Postlabial band.—Simple, rounded, slightly curved forward in the 
middle. 

Prothorax (fig. 23).—Prothoracic shield on each side having a 
large, flat depression with half a dozen round pits in the bottom; 
five well-developed setae in the anterior margin, one laterally and 
two posteriorly. Epipleural sclerite large, with two or three setae. 
The prehypopleural sclerite (=episternum) and the posthypopleural 
sclerite (=epimeron) of about the same size, the prehypopleural 
sclerite somewhat darker near the articulation of the leg, each sclerite 
with two setae. Eusternal and sternellar sclerites almost fused to 
one plate, two setae on each side. 

Mesothorax and metathoraz (fig. 23).—AII the sclerites of moder- 
ate size; compound middorsal sclerites separated sagittally by a fine 
white suture. Prescutal area with interior compound sclerite carry- 
ing one seta on each side; exterior sclerite distinct, one seta. Scuto- 

scutellar area with interior compound sclerite almost identical with 
interior prescutal, one seta on each side; exterior scuto-scutellar 
sclerite almost twice as large as exterior prescutal, one seta present. 
Alar sclerite large, with three setae. Spiracular area chitinized, with 
one seta. Epipleural area with a moderately large, rounded sclerite, 
one seta. Prehypopleural and posthypopleural sclerites as in pro- 
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thorax. Compound eusternal sclerite subrectangular, two setae on 
each side. Sternellar sclerite minute, and with a single seta. 

First to seventh abdominal segments (fig. 23)—The skin between 
the sclerites rather well developed and the sclerites not so predomi- 
nating in size as in other species of the genus Galerucella. Com- 
pound interior prescutal sclerite with one seta on each side; exterior 
prescutal sclerite distinct, one seta. Compound interior scuto- 
scutellar sclerite not so wide as the interior prescutal plate, one 
seta on each side; exterior scuto-scutellar sclerite nearer the middle 
line than the exterior prescutal, one seta. Parascutal area with a 
distinct anterior sclerite, a distinct posterior sclerite which is twice 
as large, and a small chitinization around the spiracle; anterior 
sclerite with one seta and posterior with one. Epipleural sclerite 
round, large, with two setae. Hypopleural sclerite small; one seta. 
Eusternal compound sclerite oval, about of the same size as in 
mesothorax and metathorax; one seta on each side. Sternellar area 
with small, round sclerite, and one seta. 

Eighth abdominal segment.—Similar to the preceding segments 
but with interior and exterior scuto-scutellar sclerites fused into a 
single median plate; two setae on each side. 

Ninth abdominal segment.—Pygidial shield with the free margin 
forming an are of about 120°. Five long, pointed, marginal setae 
on each side and two small discal setae on each side. Ventral part of 
segment with a transverse, band-shaped sclerite; two setae on each 
side 

Tenth abdominal segment.—Carrying a lateral sclerite on each 
side; four anal lobes. 
Habits—Skeletonizes and eats holes through the leaves of 

Viburnum opulus and of cultivated species of Viburnwm. No definite 
record as to where the larva pupates. 

Literature.— 

HIPNRIKSEN, K. L. 

1927. Danmarks Fatina No. 31, p. 347. 

GALERUCELLA NOTATA Fabricius 

(U. S. Nat. Mus.; described from larvae in vials marked: ‘On Hupatorium 

perfoliatum, August 25 to September 14, 1915, and July 14, 1916. Reared 

and collected material. North East, Pennsylvania, R. A. Cushman.” 

Material contains pyriform eggs in small groups on leaves; first, second, 

and third larval instars, cast skins of all instars; pupa, cocoon, and 

reared imagines. ) 

Mature larva (fig. 24).—About 7 mm. long. 
Head shining, creamy white to light brown with labrum, clypeal 

chitinizations, epistoma and a round spot around ocellus olive 
green; fine sagittal line of frons dark, frontal sutures whitish. Body 
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with membranous parts creamy yellow, chitinous parts, including 
the prothoracic and pygidial shields, light yellow, cups carrying the 
setae large and olive green, dorsal sagittal line of thoracic segments 
not distinct on account of the light color of the chitinizations; under- 
side of body creamy white, membranous and chitinous parts having 
approximately same color; legs light brown with the inner sides 
creamy yellow and the ends of the joints and the claws darker. 

Setae (fig. 30).—Moderately long, about half as long as a body 
segment, moderately strong, creamy yellow and capitate; present in 
limited numbers on the back of the larva and each inserted on top 
of a small, dark, tubercle-shaped cup. 
Head capsule.—With only a slight, median, unpaired depression in 

frons. 

Labrum (fig. 33).—Crescent shaped, about twice as wide as long, 
slightly emarginate anteriorly in the middle. Discal setae moder- 
ately long and pointed; marginal setae minute and fine, the two 
exterior of the row somewhat larger than the others, straight and 
pointed; a single small seta inserted in front of and another imme- 
diately behind the interior discal seta. 

Mandible (fig. 29).—With five teeth; inner margin behind last 
tooth projecting into a thin blade with anterior end obtusely 
rounded; first tooth comparatively strong, with the tip reaching 
about to the base of second tooth; second and third teeth the larger, 
claw shaped, and slender; fourth and fifth small, of the same size, 

and fused except terminally. Penicillus well developed; two setae 
located externally, and one seta in the middle of the dorsal side. 
Mazilla—With lacinia distally carrying a single row of equally 

long, well developed, distally pointed setae; galea with half a dozen . 
spinelike setae, as many minute setae, and a cone-shaped tactile 
appendix of about the same length as the longer setae. 

Postlabial band.—Simple, rounded, not curved forward medianly. 
Prothorax (fig. 24)—Prothoracic shield on each side having an 

irregular depression with six deep, round pits in the bottom, a trans- 
verse, shallow groove connecting the depressions of the two sides, 
and at each end of the sagittal line a small triangular unpaired 
deepening. Arrangement of setae on each side of the shield as fol- 

lows: Six setae in two rows in the anterior margin, about three setae 
laterally and two setae in the posterior margin. Epipleural sclerite 
large, round, with one primary and two or three secondary setae. 
Prehypopleural and posthypopleural sclerites (=episternum and epi- 
meron) about of the same size; each with one seta. Eusternal and 

Jn some specimens of this species the creamy color of the skin has changed to a 

swarthy color, against which the whitish chitinizations contrast sharply, giving these 

specimens a general appearance strikingly similar to the larvae of Monozia puncticollis 

(Say). 
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sternellar sclerites almost fused into one plate, very thinly chitinized, 
and rather easily overlooked ; two or three setae on each side. 

Mesothorax and metathorax (fig. 24).—Prescutum with compound 
interior sclerite carrying two setae on each side; exterior sclerite 
distinct, with one seta. Scuto-scutellum with compound interior 
sclerite carrying two setae on each side; exterior sclerite large, dis- 
tinct, and with three setae. Alar area with a large, distinct sclerite, 
carrying three setae. Spiracular area chitinized, with three setae. 
Epipleural sclerite carrying one seta. Prehypopleural and_post- 
hypopleural sclerites as in prothorax. Eusternal compound sclerite 
with two setae on each side. Sternellar sclerite minute, and with 
one seta. 

First to seventh abdominal segments (fig. 24).—The skin between 
the sclerites well developed, the sclerites of moderate size. Prescutum 
with compound interior sclerite bearing three setae on each side; 
exterior sclerite distinct, and with one seta. Scuto-scutellum with 
compound interior sclerite bearing one seta on each side; exterior 
sclerite distinct, rather large, and bearing three setae. Parascutal 
area without anterior sclerite, without chitinization around the 
spiracle and with only posterior sclerite present, carrying two setae. 
Epipleural sclerite round, somewhat projecting, with three or four 
setae. Hypopleural sclerite small, with two setae. Eusternal com- 
pound sclerite with two setae on each side. Sternellar area with a 
small sclerite, carrying two setae. 

Highth abdominal segment.—Similar to preceding segments, but 
with the interior and the exterior scuto-scutellar sclerites fused into 
a single plate, carrying three setae on each side. 

Ninth abdominal segment.—Pygidial shield small, semicircular, 
half as wide as eighth abdominal segment; five setae on each side in 
the free margin and two or three on each side of the disk. Ventral 
side with a transverse, band-shaped, unpaired sclerite; three setae 
on each side. 

Tenth abdominal segment—With one small unpaired posterior 
anal lobe, one small unpaired anterior anal lobe, and one large lateral 
anal lobe on each side. 

First and second larval instars——Mandibles and other mouth parts 
shaped as in mature larva; thoracic and abdominal sclerites also 
present in the same number, arranged in the same way, and carrying 
as many setae as in the mature larva; likewise possessing capitate 
setae. . 

Habits.—Feeding on leaves of E'upatorium perfoliatum. Trans- 
forms to pupa in an oval cocoon formed by an open network of 
filaments, attached to a leaf. 
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Literature.— 

Woops, W. C. 

1924. Maine Agr. Exp. Sta. Bull. 319, p. 187. (Gives only the locality and 

food plant of larva; no description or figures, and the writer says (p. 

138) that he does not know the seasonal history of the species.) 

GALERUCELLA CRIBRATA LeConte 

(U. S. Nat. Mus.; larva described from vials marked: ‘On Solidago altis- 

sima, Springfield, Mass. Dimmock No. 1685.”’—Material contains: (1) 

Pyriform, brownish-ochreous eggs, 1 mm. long by 0.7 mm. in diameter, 

with surface consisting of regular hexagons with depressions in the 

middle; eggs deposited in large number from July 12 to 22, 1890, in 

groups of 1 to 12 in a place near the base of the root leaves of the food 

plant, sometimes on the upper surface, sometimes on the lower. In 

hatching the larva eats away the small, upper, free end of the egg, 

leaving the large portion of the shell attached to the leaf (from notes 

of Dimmock); (2) newly hatched larvae; (3) full-grown larvae— 

1685a—taken July 15, 1900; (4) pupa and cocoon.) __ 

Mature larva—About 7 mm. long. 
Head shining, light yellow to light brown, with light-brown 

labrum. Body with membranous part greenish white, chitinous 
parts creamy yellow, with the small tubercle-shaped setal cups 
darker; legs creamy yellow, with brown claws. 

Setae moderately long, most of them about half as long as a body 
segment. 

The shape of the headcapsule, mandibles, and the other mouth 
parts, the form of the prothoracic shield and the number of its setae, 
the development and number of the mesothoracic and metathoracic 
sclerites and the number of their setae, the abdominal sclerites and 
their setae, the pygidial shield and tenth abdominal sclerite exactly 
as in Galerucella notata; in fact, the two species can not be separated 
in their larval stages by any structural characters. 
Habits—F¥eeding on the leaves of different species of Solidago, 

but, according to W. C. Woods, is seemingly confined to species of 
the subgenus Virgaurea. Pupates in an oval cocoon formed by an 
open network of filaments and attached to a leaf. 

Literature.— 

Woops, W. C. 

1924. Maine Agr. Exp. Sta. Bull. 319, p. 137. 

MONOXIA PUNCTICOLLIS (Say) 

> 

(U. S. Nat. Mus.; described from larva in vial marked: “ Sugar beet, Rocky 

Ford, Colorado, June 2, 1902. U.S. Chittd.”’) Reared. 

Mature larva (fig. 7) —About 8 mm. long. 
Head moderately shining, brown to blackish, with unicolored 

dark labrum. Body with membranous parts dark olive green and 
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chitinous parts pale yellow, setal cups not particularly darker than 
the sclerites, legs shining, generally blackish brown to black. 

Setae (fig. 47) rather short, varying from about one-eighth of the 
length of a normal body segment to about one-quarter of its length; 
some setae capitate, others pointed; some pale, others dark. Setal 
cups rather inconspicuous. 
The shape of the head capsule, of labrum, mandible, and other 

mouth parts (figs. 39, 68), the development of the thoracic and 
pygidial shields and of the sclerites, the arrangement and form of the 
setae completely agreeing with the corresponding parts in the larvae 
of Galerucella notata and Galerucella cribrata, except in unim- 
portant minor variations in the number of the setae on some of the 
sclerites. 
Taxonomic comments——The propriety of establishing the genus 

Monowxia as distinct from the genus Galerucella is not substantiated 
by the features observed in the larva of the type species Monowia 
puncticollis, as this larva is distinguished from the larvae of Galeru- 
cella notata and cribrata by the mere specific characters of having 
relatively smaller setae and dark-colored skin. Moreover, in respect 
to the latter character it should be remembered, as mentioned on page 
24, that some specimens of the larvae of Galerucella cribrata, pre- 
served in the United States National Museum, possess a coloration 
of the skin varying from slightly more grayish than in the normal 
creamy yellow larva to dark olive green as in Monoaia puncticollis. 
The larva of the species Monowia consputa, however, is entirely 

different from this larva of Monowia puncticollis, positively can not 
be placed in the same genus with it, and a new genus will probably 
have to be created for it. Further discussion on the taxonomic posi- 
tion of Monoxia consputa will be found where the species is treated 
on page 29. 

Habits—The larva of Monowxita puncticollis is injurious to sugar 
beets, skeletonizing or eating through the leaves and often completely 
devouring young plants of considerable size. Other food plants 
are Chenopodium album, Dondia erecta, and Salsola pestifer. It 
pupates in a simple excavated cell in the ground, in this regard dif- 
fering from Galerucella notata and @. cribrata, which form a reticu- 
late cocoon above the ground. 

Literature.— 

CHITTENDEN, F. H., and Marsu, H. O. 

1920. U. S. Dept. of Agr. Bul. 892 (The Beet Leaf Beetle). Professional 

paper from Bureau of Entomology. (Eggs attached in clusters to leaves 

of food plants; young larva with dark brown thoracic shield, gray skin 

and rather dark sclerites, hairs comparatively longer than in mature 

larva. List of literature.) 
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MONOXIA CONSPUTA LeConte 

(U. S. Nat. Mus.; described from larva in vial marked: “ Hubbard Note 

No. 636, Monozia consputa (?) 4th July, 1891, Syracuse Salt Vats, Great 

Salt Lake, Utah.” Not reared. An imago of the species is placed by 

Hubbard in the vial together with three larvae. No other larval material 

of this species is preserved in the Museum, but Mr. Hubbard’s well 

known disinclination to name a larva when it was not reared or fairly 

well associated with imago warrants the probable correctness of the de- 

termination. Moreover the Monowia consputa larva is the only known 

mining galerucine larva and the specimens in question are without doubt 

galerucine larvae and adapted to mining in soft plant tissue.) 

Mature larva (fig. 9)—About 6 mm. long. 
Head moderately shining, grayish yellow with blackish colored 

margins and blackish epicranial midline; labrum grayish. Body 
light gray, membranous parts predominate; prothoracic shield light 
amber colored anteriorly and on the top of a posterior transverse, 
rounded crest; pygidial shield slightly amber; rest of the sclerites 
of the body very thin, gray, like the skin, and to be seen only by close 
examination; legs shining, light amber, with darker margins at the 
ends of each joint; claws amber. 

Setae in general minute; viewed under considerable magnification 
(figs. 8, 52), short and club shaped. Pointed and either moderately 
long or short setae present on the head, shields, legs, and epipleural 
lobes. 
Head capsule (fig. 40)—With hind corners of epicranium 

strongly produced posteriorly. Frons small, almost hexagonal, in- 
wardly strengthened in the middle line by a dark colored, Y-shaped 
thickening. 
Labrum (fig. 41).—Transversely oblong, about two and one-half 

times as wide as long, front margin straight; discal setae pointed, 
moderately long; marginal setae short and pointed. 

Mandible (fig. 51).—Provided with five claw-shaped teeth; the sec- 
ond and third larger; first, fourth, and fifth all distinct and rather 
strong; inner edge of mandible immediately behind the last tooth 
produced into a small, triangular, anterior projection. Penicillus 
well developed; no setae found on the back of the mandible. 

Mazxilla (fig. 65).—With lacinia and galea carrying short, small 
lanceolate setae; tactile appendix of galea small. Maxillary palpus 
three jointed. 

Postlabial band.—Broadly U-shaped, with a slight enlargement of 
the chitin in the middle. 

Prothorax (fig. 9).—The prothoracic shield rather bulging and 
divided by a median transverse groove into two slightly chitinized 
portions; a few either short or moderately long, pointed setae present 
in the anterior and the posterior margins. 

ae FW 
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Mesothorax and metathorar.—Without distinct sclerites; setae 
minute and club shaped. 

First to eighth abdominal segments (fig. 9).—Without distinct 
sclerites; setae dorsally few, minute, and club shaped; laterally with 
a single moderately long, pointed seta in epileurum. 
Ninth abdominal segment (fig. 8)—With a rather small, miter 

shaped in outline, slightly chitinized pygidial shield carrying mod- 
erately long, pointed marginal setae. 

Tenth abdominal segment.—In common with the other galerucine 
larvae developed as a strong pygopod. 
Leg (fig. 9)—With the paronychial appendix only about half as 

long as the claw. 
Habits —Found mining inside of the leaves of Chenopodium album 

and a perennial Atriplex species, at King City, Calif. (according to 
unpublished notes made in 1918 by C. F. Stahl, of the Division of 
Truck Crop Insect Investigations, Bureau of Entomology, United 
States Department of Agriculture) and also in Grindelia (according 
to Essig: Insects of Western North America). No injury to sugar 
beets known from the larvae, though the imagines seriously injure 
the tops of the beets. No records as to where the larvae pupate. 

Taxonomic comments.—The larva of Monowia consputa is essen- 
tially different not only from the larva of Monowia puncticollis but 
from other larvae of the subfamily Galerucinae, to which, however, 
it unquestionably belongs. It represents a separate generic type of 
the Galerucinae and is distinguished by a series of characters peculiar 
to many mining larvae, particularly of the subfamily Halticinae, 
namely, a strongly built frons, extraordinarily long posterior pro- 
longations of epicranium, the absence from the typical body segments 
of distinct sclerites with well-developed setae, and unusually short 
paronychial appendices. 

Literature.— 

Essie, E. O. 

1926. Insects of Western North America, New York, MacMillan Co., p. 473. 

LOCHMAEA CAPREAE Linnaeus 

(U. S. Nat. Mus.; described from a single, newly hatched larva in alcohol, 
bought in August, 1922, from Dr. K. W. Verhoeff, determined by him and 
marked “ South Germany; K. W. Verhoeff.’’) 

First larval instar (fig. 6)—About 1.5 mm. long. 
Head yellowish brown with dark brown margins and a dark 

brown median carina; labrum creamy yellow anteriorly, yellowish 
brown posteriorly. Body having the membranous parts greenish 
yellow; prothoracic shield uniformly yellowish brown with the 
sagittal line whitish and distinct; sclerites of mesothorax and meta- 
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thorax, the typical abdominal segments and the pygidial shield also 
yellowish brown, underside of body lighter, legs shining and yellowish 

brown. 
Setae.—Long, whitish, either capitate or pointed, present in a rather 

limited number on the back and sides of the larva. 
Head capsule——With slight depression in frons. . 
Labrum.—About twice as wide as long, with entire front margin 

regularly arcuate without emargination in the middle; discal setae 
moderately long and pointed, marginal setae minute. 
Mandible—With second, third, and fourth teeth large and claw 

shaped; first and fifth very small. Penicillus and setae not found on 
the specimen at hand. 
Maxilla—Having lacinia armed dorsally with a single row of 

strong, subcylindrical, terminally rather obtuse setae, all of about 
same length; galea with many spinelike setae and a well-developed 

tactile cone. 
Postlabial band.—Rounded, medianly slightly enlarged and curved 

forward. 
Prothorax (fig. 6).—Prothoracic shield with five marginal setae 

anteriorly, one laterally, and two posteriorly. Epipleural sclerite 
large, with two setae. Prehypopleural and posthypopleural sclerites 
(=episternum and epimeron) well developed and of the same size. 
Eusternal and sternellar sclerites almost fused to one plate, with 
two setae on each side. 

Mesothorax and metathoraw.—Having all the sclerites of moder- 
ate size; compound middorsal sclerites separated sagitally by a fine, 
white suture. Prescutal area with interior compound sclerite car- 
rying one seta on each side; exterior sclerite small and without seta. 
Scuto-scutellar area with interior compound sclerite almost identical 
with the interior prescutal, one seta on each side; exterior sclerite 
about twice as large as the exterior prescutal, one seta present. 
Alar sclerite large, with three setae. Spiracular area chitinized, 
with one seta. Epipleural area with a moderately large sclerite, 
one seta. Prehypopleural and posthypopleural sclerites as in pro- 
thorax. Compound eusternal sclerite subrectangular, two setae on 
each side. Sternella paired, sclerite not found. 

First to seventh abdominal segments——The skin between the scler- 
ites rather well developed, and the sclerites of moderate size. Com- 
pound interior prescutal sclerite with one seta on each side; exterior 
prescutal sclerite distinct, one seta. Compound interior scuto-scutel- 
lar sclerite narrower than the interior prescutal sclerite, one seta on 
each side; exterior scuto-scutellar sclerite nearer the middle line 
than the exterior prescutal, one seta. Parascutal area with no ante- 
rior sclerite, a distinct posterior sclerite with one seta, and no dis- 
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tinct chitinization around the spiracle. Epipleural sclerite with two 
setae. Hypopleural sclerite rather small, with one primary and one 
smaller secondary setae. Eusternal sclerite with one seta on each side, 
sternellar sclerite indistinct. 

Highth abdominal segment.—With interior and exterior scuto- 
scutellar sclerites fused into a single plate carrying two setae on 
each side. 

Ninth abdominal segment.—Pygidial shield with free margin reg- 
ularly arched. Five long, pointed setae on each side in or near the 
margin; primary discal setae not developed. 

Tenth abdominal segment.—Normally developed. 
Habits.—Skeletonizes and eats holes through the leaves of species 

of Salix and Betula. Pupates in the ground. 
Taxonomic comments.—In general the larva of Lochmaea capreae 

is very similar to the larva of Galerucella viburni, as a comparison 
between the above-given descriptions will show; they differ, how- 
ever, in the two following characters: The exterior prescutal sclerite 
of mesothorax and metathorax is without a seta in Lochmaea capreae 
but carries one seta in Galerucella viburni, and the anterior parascutal 
sclerite is absent in the abdominal segments of capreae but present and 
carrying one seta in wburni. There is, as far as the larva is con- 
cerned, slight reason for the creation of a separate genus for Loch- 
maca capreae as it is nearer to some of the species of the genus 
Galerucella, for instance G. viburni and G. notata than these latter 
are to other species of their own genus, particularly G. Juteola ‘and 
G. nymphaeae. 
Literature.— 

HENRIKSEN, K. lL. 

1927. Danmarks Fauna No. 31, p. 346. (The author did not have a speci- 

men of the larva before him and therefore has only quoted the few vague 

and incorrect statements found in the literature; for instance, that it is 

similar to the larva of Melasoma populi, which is not the case.) 

GALERUCA TANACETI Linnaeus 

(U. S. Nat. Mus.; described from a larva in a vial marked: “ Larvae found 
26 June, 1895; pupa 4 July, 1895; imago developed 12 June, 1895. Skoy- 

rod Dam, near Copenhagen, Denmark. E. A. Rosenberg legit and dedit”’). 

Mature larva (fig. 10).—F rom 12 to 14 mm. long. 
Head shining, blackish brown, labrum unicolored; frontal su- 

tures whitish with an elongate whitish spot adjacent to their ante- 
rior halves and often with a large whitish spot dorsally at each ocellus; 
margins of head capsule, epistoma included, shining black. Sagittal 
carina of frons indicated by a fine black line, each ocellus surrounded 
by a ringshaped blackish spot. Body on the upper side having 
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the skin, the thoracic and the pygidial shields, and the rest of the — 
sclerites blackish brown, on the under side greenish gray; imme- 
diately after a molt the color of the larva is bright yellowish brown; 
legs shining black.*® 

Setae long, about half the length of a normal segment, creamy 
white, slightly capitate, present in considerable numbers, and radiat- 
ing in all directions from conical elevations of most sclerites on the 
upper side of the body. 
Head capsule (fig. 42) —With middle of frons slightly depressed 

transversely; setae pointed, either moderately long or long. 
Labrum (fig. 42)—Having an arcuate free margin with a small 

but relatively deep emargination in the middle; exterior discal seta 
on each side pointed and as long as the width of labrum, interior 
discal seta about half as long, marginal setae short and fine. 
Mandible (fig. 53)—Provided with five teeth; first rather short 

and thin; second, third, and fourth larger and provided with ser- 
rated edges; fifth, well developed, broad and pointed but not serrated, 
appearing as a direct anterior prolongation of the inner edge of 
the mandible. Penicillus absent. Two long seta on the back and 
a small sensory ring. 

Mazilla (fig. 69)—Lacinia distally with a row of five, strong, 

lanceolate setae. Galea terminally chitinized, carrying about half a 

dozen setae similar to those of lacinia but irregularly arranged and 
with a cone-shaped tactile organ between them. 

Postlabial band (fig. 70).—Semicircular, medianly slightly bent 

forward and enlarged. 
Prothorax (fig. 10).—Shield with discal part transversely de- 

pressed and marginal parts thick and elevated; sagittal line present, 
whitish, and slightly enlarged in the middle. Numerous long setae 
inserted in two or more rows in the whole marginal region; inside of 
this only a few present. Epipleural area with a large rounded 
sclerite carrying about 10 moderately long setae radiating in all 
directions. Prehypopleural sclerite (=episternum) somewhat pro- 
tuberant, with about half a dozen setae; posthypopleural sclerite 
(=epimeron) also somewhat protuberant, carrying about three setae. 
Eusternal unpaired sclerite and the two sternellar sclerites fused into 

a single trapezoidal, often medioposterity split, plate with three 
or four short setae on each side. 

Mesothorax and metathorax (fig. 10).—Interior prescutal sclerite 
distinct, not fused with the corresponding sclerite of the opposite 
side of the body, arising into a well-developed conical tubercle about 

** Newly hatched larva is very similar to the mature, but somewhat lighter brown, 

with proportionately longer hairs, and without distinct conical elevations, from any of 

the sclerites. 
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twice as high as wide at base and carrying six setae; exterior pre- 
scutal sclerite distinct, somewhat smaller than the interior, with a 
tubercle carrying three setae. Interior scuto-scutellar sclerite dis- 
tinct carrying five setae on its tubercle; exterior scuto-scutellar scle- 
rite distinct, tubercle with about six setae. Alar sclerite large, with 
about 10 setae. Spiracular area with a sclerite surrounding the spir- 
acle; about four small setae present. Epipleural area triangular with 
an oval sclerite carrying five or six setae. Prehypopleural sclerite 
flat, heavily chitinized, with one or two small, pointed setae; post- 
hypopleural sclerite somewhat protuberant, carrying about three 
small setae. Eusternal sclerite large, oval, convex, with about 10 

setae on each side. Each sternellar sclerite distinct but small, carry- 
ing one seta. 

First to seventh abdominal segments (fig. 10).—Interior prescutal 
sclerites distinct, not fused in the sagittal line, number of setae on 
each sclerite about six; exterior prescutal sclerite of moderate size 
and separated from the interior sclerite by a distance equal to about 
three times its own diameter, tubercle carrying about three setae. 

Interior scuto-scutellar sclerite distinct, with about five setae; ex- 
terior scuto-scutellar sclerite closer to the sagittal line than the 
exterior prescutal, about four setae present. Parascutal area without 
anterior sclerite; posterior sclerite large, carrying 8 to 10 setae; 
spiracle not located in a distinct sclerite. Epipleural sclerite large, 
protuberant, and having seven or eight setae. Hypopleural sclerite 
with about five setae. Eusternum with a large sclerite, carrying four 
or five setae on each side. Parasternal lobe (=coxal lobe, Hopkins) 
present, having a round sclerite with four setae. Sternellar sclerite 
paired, small, distinct, with one seta. 
Kighth abdominal segment (fig. 13) —Interior prescutal sclerite 

distinct, not fused medianly with that of the opposite side, number 
of setae four or five; exterior prescutal sclerite with three setae. 
Interior and exterior scuto-scutellar sclerites fused into a single. 
medial sclerite, carrying six setae on each side. Posterior parascuta! 

sclerite distinct, with about eight setae. Segment otherwise similar to 
the preceding segments. 

Ninth abdominal segment (fig. 13).—Pygidial shield comparatively 
small, half as wide and somewhat shorter than the eighth abdominal 
segment, approximately semicircular in dorsal outline; anteriorly and 
along the free margin swollen and with the anterior and marginal 
posterior parts of the shield separated by a transverse, crescent- 
shaped depression. Setae numerous, arranged in a single anterior 
row with two setae on each side, and an irregular double row in the 
free margin with from 8 to 10 setae on each side; setae generally 
almost as long as the sagittal length of the shield. Ventral part of 
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segment bearing a single, transverse, elongate sclerite with five setae 

on each side. 
Tenth abdominal segment.—On each side with a lateral sclerite 

carrying minute setae. 
Habits —Feeding on the leaves of Achillea millefolia, Cardamine 

pratensis, Cerastiwm, and other low-growing plants. 
Pupates in the ground. 
Literature.— 

HENRIKSEN, K. L. 

1927. Danmarks Fauna, No. 31, p. 345. 

GALERUCA LATICOLLIS Sahlberg 

(U. S. Nat. Mus.; described from a mature larva in vial marked: “On 

flowers of Thalictrum flavum, 3d July, 1914. Damhus S86, near Copen- 

hagen; J. P. Kryger legit et dedit.” Vial contains larvae of different 

stages, pupae and reared imagines.) 

Mature larva—About 14 mm. long. 
The general color and the structural characters the same as in 

Galeruca tanaceti with the following exceptions: 
(1) Sclerites on upper side of mesothorax and metathorax and on 

the abdominal segments broader at base and less projecting than in 
tanaceti. 

(2) Setae somewhat shorter than in ¢anacet/ and more yellowish 

brown. 
(8) Exterior prescutal sclerite of an abdominal segment compara- 

tively. large, and separated from the interior prescutal sclerites by a 
distance about equal to its own diameter; carrying four setae. 

(4) Interior scuto-scutellar sclerite of an abdominal segment fused 
with the corresponding sclerite on the opposite side of the body into a 
single, compound medial sclerite (fig. 11). The corresponding scle- 
rites are separate in fanacett. 

(5) Interior prescutal sclerites of eighth abdominal segment fused 
or almost fused; conical elevations low and obtuse. Same sclerites 
distinctly separate and produced into conspicuous tubercles in 
tanacett. 
Habits—Feeding on the leaves of Thalictrwm flavum and 

Aconitum. 
Pupates in the ground. 
Literature—ULarva not formerly described. 

GALERUCA POMONAE Scopoli 

(U. S. Nat. Mus.; deseribed from a larva contained in vial marked: 

“Found 2d June, 1905; developed into imago 21 June, 1905. Tiis S6, 

Denmark, HB. A. Rosenberg legit and dedit.”) 

q 
4 
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Mature larva—About 14 mm, long. The general color and the 
structural details the same as in Galeruca tanaceti and G. laticollis 
with the following exceptions: 

(1) Sclerites on upper side of mesothorax and metathorax and of 
the abdominal segments generally somewhat smaller at bases and 
projecting into tubercules as high or higher than in tanaceti. 
Sclerites much smaller and much higher than in Jaticollis. 

(2) Setae yellowish brown, much shorter than in tanaceti and 
somewhat shorter than in /aticollis. 

(3) Exterior prescutal sclerite of an abdominal segment very 
small and separated from the interior prescutal sclerite by a distance 
about five times its own diameter, carrying one or two setae (fig. 12). 
In tanaceti the distance between exterior and interior prescutal scle- 
rites is about three times the diameter of the exterior sclerite and in 
laticollis the same distance is about equal to the length of the diam- 
eter of the exterior sclerite. 

(4) Interior scuto-scutellar sclerites of an abdominal segment 
separate as in tanaceti; not fused with those on the opposite side of 
the body as in laticollis, 

(5) Ninth abdominal segment with a much larger fleshy region 
anterior to a shorter and broader shield than in both tanaceti and 
laticollis. 
Habits—tIn Europe, according to Kaltenbach,’’ feeding on leaves 

near the roots of Centaurea jacea, Scabiosa succisa, and Circtum 
palustre. In Illinois, according to John J. Davis, feeds exclusively 
on Phlox divaricata (F. Knab mentions also Dentaria laciniata as 
a food plant for specimens collected at Urbana, Ill.). Larva digs, 
according to J. J. Davis, an inch or less into the ground before pupa- 
tion, forming there a cocoon of a few silken threads with particles 
of earth interwoven. 
Literature. — 

Davis, JOHN J. 

1907. Life history and habits of Galeruca pomonae Scopoli in Iinois 

(Hnt. News, vol. 18, 269-275, one plate). 

SERMYLASSA HALENSIS Linnaeus 

(U. S. Nat. Mus.; described from a mature larva in vial marked: “ No. 

280, from Meinert, 1890, ex Coll. Zool. Mus. Copenhagen.” Newly 

hatched larva kept in vial marked: “ South Germany, Dr. K. W. Verhoeff 

Coll. Bought August, 1922.’’) 

Mature larva (fig. 14.)—About 10 mm. long. 
Head shining, yellow, region around ocellus and antenna more 

whitish; labrum unicolored yellow; frontal sutures whitish; margins 

1” Pflanzenfeinde, p. 315. 
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of head capsule, epistoma included, shining dark brown; sagittal 
carina of frons indicated by a thin black line. Body with the skin. 
creamy white, the thoracic and pygidial shield and the rest of the 
sclerites shining yellow 78; legs shining brownish. 

Setae moderately long, cream colored to light brown, pointed, pres- 
ent in rather limited number on somewhat convex or flat sclerites. 

Head capsule (fig. 48).—With frons reaching far back and median. 
epicranial suture short; ratio between length of frontal carina and. 
that of epicranial suture approximately as 4 to 1. Setae fairly 

tong and pointed. 
Labrum (fig. 43)—With free margin arcuate, medianly incurved. 
Mandible (fig. 54).—With four well-developed, more or less dis- 

tinctly serrated teeth; first tooth rudimentary. Penicillus present, 
two well-developed setae on the back. 

Mazwilla (fig. 71).—Lacinia and galea not appearing (on the two 
slides prepared) as distinctly separated; setae rather short, thin, 
and pointed; cone-shaped appendix present. 

Postlabial band —Narrow, forming a simple arch. 
Prothorax (fig. 14)—Shield with discal part smooth and flatly 

conyex, marginal parts thick, slightly elevated and somewhat pit- 
ted; sagittal line thin and whitish colored, but owing to the light 
color of the entire shield not distinct. Setae rather short, arranged 
in one or a few rows in the marginal region, one or two setae on 
each side in the discal part. Epipleural area small with a rounded 
sclerite carrying a single seta. Prehypopleural area (=episternum) 
with a well developed, somewhat convex sclerite, no seta; post- 
hypopleural area (=epimeron) with a similar sclerite but carrying 
one seta. Eusternum with a narrow transverse, unpaired scelerite 
carrying two setae on each side. Sternellar sclerites fused together 
in the middle line to a small, square, narrow plate, probably in- 
cluding elements of the eusternal sclerite; two setae on each side, 
one in front of the other. Poststernellar area (=spinisternum, 
Crampton) triangular, distinct, and somewhat chitinized. 
Mesothorax and metathoraz (fig. 14).—Interior prescutal sclerite 

almost fused with the interior prescutal sclerite of the opposite side, 

two setae on each; exterior prescutal sclerite equal in size to the 

interior one, three setae present. Interior and exterior scuto-scu- 
tellar sclerites in form, size, and the number of their setae equal to 

the interior and exterior prescutal sclerites. Alar sclerite larger, 

with about five setae. Spiracular area of mesothorax pushed for- 

ward and located below the prothoracic shield; spiracular area of 

metathorax in normal position, one seta present. Epipleural sclerite 

with one seta. Prehypopleural sclerite (=episternum) somewhat 

18In newly hatched larva the number of sclerites and setac is similar to that of the 

mature larvae, but the chitinized parts are brown and the setae proportionately longer. 
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larger and flatter than in prothorax, no seta; posthypopleural scle- 
rite (=epimeron) convex and similar to that of prothorax, one seta 
present. Eusternal sclerite crescent-shaped, with two or three small 
setae. Each sternellar sclerite distinct but small, carrying one 
seta. Mesothorax with a well developed, chitinized poststernellar 
area (=spinisternum, Crampton) ; metathorax without this area. 

First to eighth abdominal segments (fig. 14).—Dorsally divided 
into three distinct transverse areas, namely, the prescutum, the scu- 
tum, and the scutellum. Ventrally likewise divided into three trans- 
verse areas, namely the eusternum, the sternellum, and posternellum, 

the last-mentioned area forming an intersegmental band. Interior 
prescutal sclerite fused with the corresponding sclerite of the other 
side into a single, median, transverse, oval, compound sclerite with 
two setae on each side; exterior prescutal sclerite well developed, 
broadly oval to circular, carrying two setae. Scutal sclerite trans- 
verse, elongate-oval to lanceolate, in the sagittal line approaching 
the scutal sclerite of the opposite side but not fused with it, carrying 
two setae. Interior scutellar sclerite fused with the interior sclerite 
of the other side into a median, transverse, compound sclerite, in size 

and form very similar to the prescutal sclerite, two setae on each 
side; exterior scutellar sclerite distinct, circular, nearer the sagittal 
line than exterior prescutal sclerite, considerably smailer than the 
latter and carrying only one seta. Parascutal area with (1) a well 
developed anterior sclerite carrying one seta, (2) a ring-shaped 
sclerite surrounding the spiracle located directly behind the anterior 
sclerite, and (3) a posterior sclerite, twice as large as the anterior 
sclerite, nearer the sagittal line than this sclerite and carrying two 
setae. Epipleural sclerite large, convex, with three setae. Hypo- 
pleural sclerite similar to the epipleural sclerite, and with three 
setae. Kusternum with a large, oval, median, unpaired sclerite with 
three or four setae on each side, and also with an accessory sclerite 
at each end of the median sclerite; accessory sclerite without setae. 
Sternellar sclerite (or, probably, parasternal and sternellar sclerites 
fused) well developed, paired, with two setae. Posternellar sclerite 
thin and without setae. 

Ninth abdominal segment.—Pygidial shield smoothly and uni- 
formly chitinized, transverse, elliptical, small, only half as long as 
wide. Five setae on each side in a single row along the posterior 
margin, two similar setae in the central portion of the shield. Ven- 
tral part of segment with a single, transverse, narrow sclerite with 
three small setae on each side. 

Tenth abdominal segment.—With a ring shaped chitinization at 
base. 
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Habits —Feeds on Galiwm mollugo and Galium veruwm. Pupates 

in the ground. 
Literature.— 

HENRIKSEN, K. L. 

1927. Danmarks Fauna No. 31, p. 349. 

AGELASTICA ALNI Linnaeus ” 

(U. S. Nat. Mus.; described from a mature, probably just molted larva in 

vial marked “ No. 281, from Meinert, 1890, ex Coll. Zool. Mus. Copen- 

hagen.” Probably not reared.) 

Mature larva (fig. 15) —About 11 mm. long. 
Head shining, dark brown, with lighter colored regions located 

anteriorly on frons and around the ocelli; frontal sutures yellowish ; 
margins of head capsule and the carina of frons shining black; 
labrum unicolored dark. Body with dull, darkish skin; shields, 
sclerites, and legs shining and generally of the same color as the 
head capsule; anterior and lateral regions of prothoracic shield more 
yellowish; a sagittal line on prothorax, mesothorax, metathorax, and 
the first abdominal segment whitish. 

Setae fine, pointed, rather short, light colored, and present in 

small numbers. 
Head capsule (fig. 44).—Rather flat; length of frons and epi- 

cranial suture about equal; setae rather short and almost white. 
Labrum (fig. 44) —With regularly arcuate free margin. 

Mandible (fig. 55).—With three distinct teeth; tooth No. 1 absent, 
and the projecting anterior portion of the inner edge not developed 
as a distinct tooth. Penicillus absent; no setae found. 

Mawilla (fig. 72)—Lacinia carrying about six large, lanceolate 
setae; galea with rather few, short, and pointed setae, conical | 

appendix short. 
Postlabial band (fig. 73)—Formed like the letter “W.” Labium | 

small; labial palpi close together. | 
Prothorax (fig. 15).—Shield with discal part dark colored, smooth, 

and flatly convex; marginal parts light, thick, slightly elevated, and 
haying depressions and pits. Sagittal light line very distinct and 
complete. Setae arranged in a single row anteriorly, but without 
order in the rest of the marginal region; two or three small setae on 
each side in the discal part. Epipleural area small and with a single | 
seta. Prehypopleural area (=episternum) rather bulging and with a 
single seta; posthypopleural area (=epimeron) much larger, other- 
wise similarly bulging and with a single seta. Eusternal sclerite 
narrow, transverse, and with several very fine setae. Sternellar 

1” See comments given on p. 40, where Henriksen’s description and Boas’s figure of this 

larva are discussed. 
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sclerites fused into a square median plate with a few setae on each 
side. Poststernellar area (=spinisternum) triangular, distinct, only 
slightly chitinized. 

Mesothorax and metathorax (fig. 15).—Interior prescutal sclerite 

almost fused with the corresponding sclerite of the opposite side, 
sagittal light line very distinct, two setae on each side; exterior 
prescutal sclerite small, with two or three setae. Interior and exte- 
rior scuto-scutellar sclerites similar to the interior and exterior pre- 
scutal sclerites in size, form, coloration, and the number of setae. 
Alar sclerite large, with about five setae. Spiracular area of meso- 
thorax pushed somewhat forward and partly located below the pro- 
thoracic shield; area normally placed in metathorax; one seta pres- 
ent. Epipleural sclerite with one seta. Prehypopleural sclerite 
(=episternum) larger, flatter, and more chitinized than in prothorax, 
one seta present; posthypopleural scelerite (=epimeron) as in pro- 
thorax. Eusternal sclerite oval with two or three setae on each side. 
Each sternellar sclerite with one seta. Mesothorax with a distinct 
poststernellar area (=spinisternum) ; metathorax without this area. 

First to eighth abdominal segments (fig. 15)—Dorsally divided 
into three distinct areas, namely, prescutum, scutum, and scutellum; 
ventrally also divided into three areas, namely, eusternum, sternel- 
Jum, and poststernellum; poststernellum constituting an interseg- 
mental band. Interior prescutal sclerite fused with that of the other 
side into a single, median, transverse, compound sclerite, on each side 
with four or five light and thin setae; exterior prescutal sclerite small, 
carrying a single seta. Scutal sclerite located straight behind exterior 
prescutal sclerite and like this of small size and carrying but one seta. 
Interior and exterior scutellar sclerites in size, form, and arrangement 
similar to the interior and exterior prescutal sclerites. Parascutal area 
with both the anterior and the posterior sclerites well developed, 
closely approaching each other, forming together a frame surrounding 
a large supraspiracular gland, and each having two or three setae. 
Epipleural and hypopleural sclerites well developed, convex, carrying 
half a dozen setae. Eusternum with a large, oval, unpaired sclerite 
carrying three or four setae on each side. Sternellar sclerite distinct, 
paired, with two setae. Poststernellar area without sclerite. 

Ninth abdominal segment.—Pygidial shield transverse, elliptical, 
small, about one-third as wide as long and about half as wide as the 
eighth abdominal segment; a dozen setae on each side in the margin, 
and a few setae in the central portion of the shield. Ventral part 
of the segment with a transverse row of three indistinct sclerites, one 
medianly located, and one on each side; three small setae on each side. 

Tenth abdominal segment.—With a ring-shaped chitinization at 
base. 
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Habits—Feeding on alder (Alnus), more rarely on_ hazel 

(Corylus), skeletonizing and eating holes in the leaves of young, 
one- to two-year-old plants. Pupates in the ground just below the- 

surface. 

Literature-— 

Boas, I. B. V. 

1924. Dansk Forstzoologi, 2d edition, p. 405. (The figure of a larva, — 

said to be Agelastica alni, does not fit the description given by Henriksen, 

and is entirely different from the figure of this larva in the present paper. — 

Boas has not described the larva, only mentioned its color, size, and life 

history.) 

HENRIKSEN, K. L. 

1927. Danmarks Fauna, No. 31, p. 350. (Henriksen’s description agrees — 

with the figures and description of the larva in the present paper. As t 

mentioned above, these figures are made from a specimen originating i 

from the same old and probably not reared material in the Zoological — 

Museum of Copenhagen which Henriksen has studied; but beside this — 

material new, and probably reared, material is preserved in the Copen- — 

hagen Museum, collected in 1894 by William Schlick, and 1895 by EH. A. 

Rosenberg. With this material in his hands I consider Henriksen’s de- 

scription and the figures and description here published by myself as 

correct and Boas’ figure as made from a chrysomelid larva belonging to a © 

different genus. ) | 

TAXONOMY OF GALERUCINAE LARVAE AND THEIR RELATION TO 

HALTICINAEH AND CHRYSOMELINAE LARVAE 

In the very valuable comprehensive treatment of the chrysomelid 
larvae, the first of its sort in the world’s literature, which K. L. 
Henriksen has just published in Danmarks Fauna (No. 31, pp. 290- 

376), the author writes, on page 314, that it is not possible to find © 
definite characters by which the larvae of the three subfamilies, | 
“ Oyclici,” “ Galerucini,” and “ Halticini,” 2° can be grouped in the | 
same subfamilies as the imagines, and therefore he treats the larvae 
of these subfamilies collectively. 

In a recent paper by myself?! I have pointed out in a taxonomic 
discussion (pp. 201-203) that by removing the tribes Diabroticini and 
Phyllobroticini from the Galerucinae and placing them in the sub- 
family Halticinae near the tribes Systenini, Crepidoderini, and 
Psylhiodini it is possible to separate the rest of the larvae into the 
same two subfamilies as the imagines. Again, judging from our 
present knowledge, it is not difficult to separate the larvae of each of 
these two subfamilies from the larvae of Chrysomelinae, as will be 
shown by the following brief characterization of the three larval | 

types of the subfamilies in question. I therefore believe that in 

“These terms, applied by Henriksen, correspond to the terms “ Chrysomelinae,” 

“‘Galerucinae,” and ‘“‘ Halticinae’’ used in the present paper. 

71 Proc. Ent. Soc., Washington, D. C., vol. 29, 1927. 
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reality it is possible to retain, with slight modification, our customary 
taxonomic arrangement for the larvae. 

The larvae of the Chrysomelinae (=Crysomelini, Cat. Col. Eur., 
1906, =Cyclica, Henriksen, with genus Bromius excluded) are char- 
acterized by having the antenna three-jointed, the ocelli present on 
each side in a number exceeding one, namely, from four to six, and 
the labial palpus two-jointed.” 
The larvae of the Galerucinae (=Galerucae, Cat. No. Eur., 1906, 

=Galerucini, Henriksen) have the antenna one-jointed and provided 
with a jointlike tactile papilla, one ocellus on each side, and the 
coronal (median epicranial) suture distinct. 

The larvae of the Halticinae (=Halticae, Cat. Col. Eur. 1906, 

=Halticini, Henriksen) have the antenna one- or two-jointed, one 
ocellus on each side or no ocelli, and the coronal (=median epi- 
cranial) suture absent. 
Among the Galerucinae larvae Monocesta coryli represents an iso- 

lated type particularly characterized by the unusual form of the 
labrum and the mandible and the unique development of the mid- 
dorsal series of abdominal sclerites (figs. 1 and 2). Agelastica alni 
is the only galerucine larva having abdominal supraspiracular 
glands and approaches in this respect the Chrysomelinae larvae of 
Gastroidea, Melasoma, Phaedon, and related genera. It also possesses 
separate scutal and scutellar areas on the abdomen and, ventrally, 
well developed intersegmental bands, but these characters are likewise 
found in Sermylassa halensis and are indicated in Galerucella luteola. 
The presence of three transverse tergal areas and intersegmental 
bands may signify more generalized morphological conditions of the 
abdominal segments than the presence of only two transverse areas 
and no interseemental band, so while the presence of the glands in 
Agelastica suzgests some connection with the specialized chrysomeline 
larvae, the development of the abdominal areas is more in accordance 
with the development of the same features in several primititve 
larvae, including in particular the larvae of Phyllobrotica and 
Diabrotica. 

The common Galerucinae type with united scutal and scutellar 
areas and no intersegmental bands comes in many respects near to 
the larva of the tribe Halticini so well interpreted by Woods and 
Kemner. 
From this common Galerucinae type the larva of Monowxia consputa 

appears to deviate greatly but represents in reality merely a biological 
adaptation of the type to a mining life in soft plant tissues rather 

The larvae of the Eumpolpinae, to which genus Bromius belongs, have no ocelli and 

lave a one-jointed labial palpus. 
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than an isolated phylogenetic development. The large triangular © 
posterior prolongations of the epicranium, the strongly chitinized 
frontal margin and median carina of the head capsule, the soft 
bulging body with minute setae, and the thinly chitinized flexible 
pygidial shield are features often found in mining larvae, for in- 
stance among the Halticinae in Dibolia, Mantura, Argopistes, and 
Sphaeroderma. 

Among the larvae of the common Galerucinae type the larvae of 
Trirhabda and Galeruca form well-defined genera, the former char- 
acterized particularly by having the abdominal spiracles lodged in 
large posterior parascutal sclerites and the latter characterized by the 
conical sclerites from which well developed setae radiate in all direc- 
tions. On the contrary, the larva of Monowia puncticollis is very 
similar to the larva of Galerucella notata, and the larva of Lochmaea 
capreae is decidedly closer to the Galerucella species notata and 

viburné than either of these are to such Galerucella species as luteola 

and nymphaeae. 
Judged from the larvae the genus G'alerucella includes five groups 

of species, all five groups characterized in the key (p. 8), namely, A, 
the nymphaeae group; B, the luteola group; C, the viburni group; 
D, the decora-cavicollis group, and E, the notata group. The 
nymphaeae group and the duteola group are very distinct, mutually 
entirely different, but both in different ways sharply separated from 
the following groups, which are closely related to each other. In the 
viburni group the tergal sclerites are all present and all free, and there 
are two prescutal, two scuto-scutellar, and two parascutal sclerites on 
each side. In contrast to this group the decora-cavicollis group is 
characterized by a fusion of the interior and exterior scuto-scutellar 
sclerite, and thus the species of the notata group possess two pre- 
scutal, only one compound scuto-scutellar, and two parascutal scler- 
ites on each side. In the notata group the difference from the viburnd 
group is expressed by the complete absence of the anterior parascutal 
sclerite, and thus the species of the notata group possess two pre- 
scutal, two scuto-scutellar, but only one parascutal sclerite on each 
side. 
Monoxia puncticollis has the same arrangement of the sclerites as 

the notata group and also the other features, characteristic of this 
group, identically developed; it is therefore remarkable that the larva 
pupates in a simple earthen cell in the ground while the larvae of 
notata and ceribrata construct an open reticulate cocoon, attached to a 
leaf of the food plant; this biological circumstance, and the syste- 
matic differences between the imagines, seem consequently to prove 
a less intimate affinity between the species than the structural details 
of the larvae suggest. 
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It has been previously mentioned that the larva of Monowxia con- 

sputa represents an adaptation of the common galerucine type, but it 

can not be considered as derived from a larva of the Monowxia punc- 

ticollis type. Unquestionably, it is at present misplaced in the genus 

Monozia, as it shows no close relation to it, and a new genus should 

be created for it. 



EXPLANATION OF PLATES 

(All figures made by the author) 

PLATE 1 

HABITUS OF LARVAE 

Fic. 

Qo Nm ee . Trirhabda canadensis Kirby—Third instar. 

. Galerucella luteola Miiller—Third instar. 

. Galerucella, luteola Miitiler—Third instar. 

. Lochmaea capreae Linnaeus—First instar. 

St pe 
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. Monocesta coryli Say—Third instar. Dorsal view. 

. Monocesta coryli Say—Third instar. Lateral view. 

Dorsal view 

Dorsal view. 

Ventral view. 

Lateral view. 

. Monoxia puncticolis Say—Third instar. Lateral view. 
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HABITUS OF LARVAE—ENDS OF ABDOMEN 

FOR EXPLANATION OF PLATE SEE PAGE 45 



PLATE 2 

HABITUS OF LABVAE—ENDS OF ABDOMEN 

Fic. 8. Monoxia consputa LeConte—The last three abdominal segments of third 

instar. Dorsal view. 

9. Monoxvia consputa LeConte—Third instar. Lateral view. 

10. Galeruca tanaceti Linnaeus—Third instar. Lateral view. 

11. Galeruca laticollis Sahlberg—Highth and ninth abdominal segments of 

third instar. Dorsal view. 

lla. Galeruca laticollis Sahlberg—Transverso-vertical section of scutellum. 

12. Galeruca pomonae Scopoli—Wighth and ninth abdominal segments of 

third instar. Dorsal view. 

12a. Galeruca pomonae Scopoli—Transverso-vertical section of scutellum. 

13. Galeruca tanaceti Linnaeus—Highth and ninth abdominal segments of 

third instar. Dorsal view. 

13a. Galeruca tanaceti Linnaeus—Transverso-vertical section of scutellum 

14, Sermylassa halensis Linnaeus—Third instar. Lateral view. 

15. Agelastica alni Linnaeus—Third instar. Lateral view. 
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18. 

22. 

23. 

24. 

PLATE 3 

DIFFERENT SPECIES OF GALERUCELLA 

. Galerucella nymphaeae Linnaeus—Labrum. 

Galerucella nymphaeae Linnaeus—Seta. 

Galerucella nymphaeae Linnaeus—Dorsal sclerites of the thoracic and 

first abdominal segments. Oblique dorsal view. (Parascutal areas 

stippled.) 

. Galeruceila nymphaeae Linnaeus—Left mandible. Ventral side. 

. Galerucella nymphaeae Linnaeus—Right maxilla. Ventral view. 

(Notice the three-jointed pa!pus.) 

. Galerucelia luteola Miiller—Dorsal sclerites of the thoracic and first 

abdominal segments. Oblique dorsal view. (Parascutal areas 

stippled. ) 

Galerucella spiraeae Fall—Dorsal sclerites of the thoracic and first 

abdominal segments. Oblique dorsal view. (Parascutal areas 

stippled. ) 

Galerucella viburni Paykull—Dorsal sclerite of the thoracic and first 

abdominal segments. Oblique dorsal view. (Parascutal areas 

stippled. ) 

Galerucella notata Fabricius—Dorsal sclerites of the thoracic and 

first abdominal segments. Oblique dorsal view. (Parascutal areas 

stippled. ) 

. Galerucella spiraeae Fall—Left mandible. 

. Galerucella spiraeae Fall—Seta. 

. Galerucella viburni Paykull—Left mandible. 

. Galerucella viburni Paykull—Seta. 

. Gaierucella notaia Fabricius—Left mandible. 

. Galeruceila notata Fabricius—Seta. 

. Galerucella spiraeae Fall 

. Galerucella viburni Paykull—Labrum. 

. Galerucella notata Fabricius—Labrum, 

Labrum. 
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PLATE 4 

HEADS FROM ABOVE—MANDIBLES AND OTHER PARTS 

Fie. 34. Monocesta coryli Say—Head. Dorsal view. 
35. Monocesta coryli Say—Labrum and clypeus. 

36. Monocesta coryli Say—Antenna and ocellus. 

37. Trirhabda canadensis Kirby—Head. 

38. Galerucella luteola Miiller—Head. Dorsal view. 

39. Monozia puncticollis Say—Head. Dorsal view. 

40. Monowvia consputa LeConte—Head. Dorsal view. 

41. Monowia consputa LeConte—Labrum, clypeus, epistoma, antenna, and 

ocellus. Dorsal view. 

42. Galeruca tanaceti Linnaeus—Head. Dorsal view. 

43. Sermylassa halensis Linnaeus——Head. Dorsal view. 

44, Agelastica alni Linnaeus—Head. Dorsal view. 

45. Monocesta coryli Say—Tip of left mandible. 

46. Galerucella luteola Miiller—Left mandible. : 

47. Monozia puncticollis Say—Two setae, small sclerite, and piece of dark 

skin. 

48. Monocesta coryli Say—Left mandible. 

49. Trirhabda canadensis Kirby—Left mandible. 

50. Monozia puncticollis Say—Left mandible. 

51. Monozia consputa LeConte—Left mandible. 

52. Monozia consputa LeConte—Seta. 

58. Galeruca tanaceti Linnaeus—Left mandible. 

54. Sermylassa halensis Linnaeus—Left mandible. 

55. Agelastica alni Linnaeus—Left mandible. 
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Fig. 56. 

57. 

58. 

59. 

60. 

61. 

PLATE 5 

MAXILLAE, LABIUM, HYPOPHARYNX, AND OTHER PARTS 

Monocesta coryli Say—Buccal side of left maxilla.*—Tactile papilla of 

galea; ga—galea; la—lacinia. 4 
Monozia consputa LeConte—Spiracular trachea (fr) with one-armed 

closing apparatus; (atr.) atrium. 

Monozxia consputa LeConte—Spiracle. 

Monocesta coryli Say—Left mandible. Ventral view. 1, 2, 3, 4—Four 3 

joints of palpus; pg—palpiger. : 4 

Monocesta coryli Say—Tenth abdominal segment from below, showing i 

anus in center and six anal lobes. ; 
Monocesta coryli Say—Labium with ligula, hypopharynx, buccal side ; 

of lacinia and galea, maxillary palpus and palpiger (notice that the © 

two muscles from the proximal end of the first joint of the maxillary © 

palpus extend through palpiger and attach themselves to stipes, and 

that palpiger has no muscles extending from its proximal end); 

eu—eulabium ; ga—galea; hy—hypopharynx; la—lacinia; é—ligula; ; 

mi—mentum ; pg—palpiger ; ph—pharynx ; stip—stipes. : 

. Monocesta coryli Say—Leg. cl—claw; cor—coxa; fe—femur; po— — 

paronychial appendix; ti—tibia; tr—trochanter. 

. Monocesta coryli Say—Uacinia, galea and hypopharynx facing the 

buceal cavity. 

. Monocesta coryli Say—Galea, mentum, labium with ligula. Ventral . 

view. 

. Trirhabda nitidicollis WeConte—Maxillae and hypopharynx; hr—_ 

hypopharyngeal rod. 

. Monozia consputa LeConte—Maxillae and hypopharynx (notice that 

maxillary paipus is three-jointed, second and third joints haying 

fused). 

. Trirhabda canadensis Kirby—Right maxilla. Ventral view. 

. Galerucella luteola Miiller—Right maxilla. Ventral view. 

. Monozxia puncticollis Say—Right maxilla. Ventral view. 

. Galeruca tanaceti Linnaeus—Right maxilia. Ventral view. 

. Galeruca tanaceti—Ventral mouthparts and hypopharynx. Ventral 

view. 

. Sermylassa halensis Linnaeus—Right maxilla. Ventral view. 

. Agelastica alni Linnaeus—Right maxilla. Ventral view. 

. Agelastica alni Linnaeus—Labium (notice the short distanee between 

labial palpi). 
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OF SOME NEW AND INTERESTING SPECIES OF WATER 
BEETLES OF THE FAMILY GYRINIDAE IN THE 
UNITED STATES NATIONAL MUSEUM 

By Grore Ocus 

Of Frankfurt am Main, Germany 

I have to thank the authorities in charge of the entomological col- 
lection of the United States National Museum for permission to work 

upon the foreign species of Gyrinidae in that Museum. 
The material sent me contained several new forms, descriptions of 

which are given below. There were also represented many other 
' species, already known, which are likewise treated so far as they gave 
reason for special remarks. 

AULONOGYRUS CONSPICUUS, new species 

Length: 734 to 8% mm. Oval, hardly elongate, moderately con- 
vex. Upper surface dark green, head and prothorax bluish with 
coppery and purplish reflections, side margin rufous; under surface 
dark, mesosternum, anal segment and legs rufous, epipleura yellow. 
Labrum transverse, coppery-green, shining, finely alutaceous, an- 

_ terior margin with long whitish hairs; clypeus coppery, strongly 
_ alutaceous and punctate; head bluish, indistinctly alutaceous, vermi- 
5 formly wrinkled and punctate, laterally coppery-aeneous, purplish 
and more distinctly alutaceous and punctate near the eyes; prothorax 
with bluish reflections, indistinctly alutaceous and strongly punctate, 

in the middle transversely impressed and longitudinally channeled, 
laterally with a purplish and strongly alutaceous spot, the rufous 
side margin anteriorly larger than posteriorly; scutellum purplish, 

shining; suture of elytra coppery, truncature convex with obtuse and 
scarcely rounded angles, each elytron with ten coppery sulci, which 
are strongly alutaceous, serially punctured and apically united two 
and two, the outer ones being more strongly impressed, intervals not 
distinctly alutaceous, but strongly punctate, the eighth and tenth 
narrower than the others; anterior tibiae curved inwards, the outer 
margin apically dilated after the middle of length, apex obliquely 
truncate, external apical angle obtuse, scarcely produced. 

No. 2774.—PROCEEDINGS U. S. NATIONAL Museum, VOL. 75, ART. 3. 
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Type.—(Cat. No. 41241, U.S.N.M.) from British East Africa: 
Mount Kenia to Fort Hall (E. A. Mearns coll.) in the United States 
National Museum; paratype in collection of the author. 

In size and shape of the body very similar to A. formosus Modeer 
(-capensis Authors) and likewise dark colored beneath. Above A. 
conspicuus is more greenish (bluish in formosus) and easily to be 
recognized by the uniform sculpture of the intervals on elytra, none 
of which is more strongly alutaceous than the others, a character 

which is unique in the genus. 

GYRINUS ORIENTALIS forma POLITUS, new female form 

While in the typical form the disk of elytra in the female speci- 
mens is finely alutaceous, there is no trace of such sculpture in 
Szechuan specimens. All other characters are like in the typical 
form, and the males are not different at all. 

Type and seven paratypes—(Cat. No. 41242, U.S.N.M.) from 
China, Szechuan near Kiating, Shin-Kai-Si, Mount Omei, 4400 feet 
(D. C. Graham 1921) in the United States National Museum; three . 
paratypes in collection of the author. 

The typical form is represented in the same collection from China, 
Kiangsi Prov., Kuling near Kiu-Kiang, near Yellow Dragon 
Temple, October 16, 1919 (H. F. Loomis). I have seen other speci- 
mens from: Soochow, March 25, 1923 (Suenson coll., Coll. Ochs) ; 
Shanghai (Mus. Stettin) ; Foochow (Cons. Siemens coll. 1907, Mus. 
Bremen) ; Hongkong, 1876 (Coll. Ochs); Pingshiang (Dr. Kreyen- 
berg coll., Coll. Ochs); Northern Kuangtung, Tsha-jiu-san 1400 m. 
May-June, 1912 (Mell coll., Coll. Ochs); Yiinnan-fu, San-Non-Kai 
(Coll. Ochs); S. E. Yunnan, Kuang-Si-Hien 2100 m. (Coll. Ochs). 

GYRINUS JAPONICUS ferma FRANCKI, new female form 

As with the preceding species there exists also a female form of 
G. japonicus of probably local distribution with polished elytra, as 
in the males. In the typical female the disk of the elytra is very 
strongly alutaceous. 

The type, a single specimen, was presented to me by Dr. P. Franck 
of Hamburg, in whose honor the new form is named, and is labeled: 
East Asia, Vladivostok (Hermann Frieb coll.) In all other charac- 
ters it agrees with specimens of G. japonicus from different Japanese 
localities which are in my collection. 

GYRINUS NATATOR subspecies SZECHUANENSIS, new subspecies 

Shape of the body and the color of under surface as in G. natator 
substriatus: rather broadly oval, mesosternum dull rufous, anal seg- 
ment and epipleura bright red. The serial punctures in elytra sim- 



ART. 3 NEW SPECIES OF WATER BEETLES—OCHS 5) 

ilar to those in G. natator natator, evident to the suture and not very 
strongly impressed outwards. The convexity of body is very strong, 
the pronotum is relatively long and with only slight impressions. 

_ Type—Female (Cat. No. 41243, U.S.N.M.) from China, Szechuan, 
Kuanshien August 19, 1924, 13,000 feet altitude (D. C. Graham), in 

the United States National Museum. There is another female from 
Szechuan between Chengtu and Kuanshien, July 2-5, 1924 (D. C. 
Graham), which exhibits the same characters. 

GYRINUS RUGIFER, Régimbart 

Gyrinus rugifer R&GIMBART, 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, 

p. 179. —FLevuTIaux and Sanxf, 1889, Ann. Soc. Hnt. France, ser. 6, 

vol. 9, p. 374.—R&GIMBART, 1907, Ann. Soc. Ent. France, vol. 76, p. 180.— 

Ocus, 1924, Amer. Mus. Nov., No. 125, p. 3. 2 

Specimens in the United States National Museum from Haiti, 
Le Trou, September, 1925 (Hoffman). Hitherto only known from 
Guadeloupe, Dominica, and Porto Rico. 

GYRINUS COLOMBICUS Régimbart 

Gyrinus colombicus R&GiIMBART, 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, 

p. 180; 1907, Ann. Soc. Ent. France vol. 76, p. 178. 

Specimens from Bolivia, Limon, September, 1923 (Harrington), 
in the United States National Museum agree very well with Régim- 
bart’s description. The species was mentioned by the describer 
from Colombia and Venezuela. I have seen, besides the above men- 
tioned, only a few specimens from Colombia (Coll. Sharp, in the 
British Museum) and from Bogota (Coll. Klages, in the Carnegie 
Museum), which can probably be referred to that species. 

GYRETES BOUCARDI Sharp 

Gyretes boucardi SHARP, 1882, Biol. Centr. Amer., Col., vol. 1, pt. 2, p. 51.— 

REGIMBART, 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, p. 407; 1907, Ann. 

Soe. Ent. France, vol. 76, p. 188. 

In the females the hairless part of elytra is generally strongly 
alutaceous, although polished specimens were mentioned by Régim- 
bart in 1907,1 as variety dimorphogynus. 

Of the latter I had only seen a single specimen from Guatemala 
(from Coll. Donckier, Peschet leg., now in my collection). ‘The 
United States National Museum possesses another specimen of this 
kind from Mexico, Tapachula, May, 1923 (W. M. Mann). 

These are very similar to Gyretes mexicanus Régimbart, but may 
easily be distinguished by the exterior apical angle of elytra, which 
is obtuse in mexicanus, angular in dimorphogynus; moreover the 

1 Ann. Soc. Ent. France, vol. 76, p. 188. 
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tomentous border of elytra is dilated suddenly shortly before the 
apex in dimorphogynus, while it is gradually broadened in meaicanus. 

GYRETES MINOR Régimbart : 

Gyretes lionotus SHARP (ex. p.) 1882, Biol. Centr. Amer., Col., vol. 1, pt. 2, 4 

p. 50. i 

Gyretes minor RécrmMBaRT 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, p. 407, Z 

pl. 11, figs. 114, 114a.—SHarp 1887 (7), Biol. Centr. Amer., Col., vol. 1, : 

pt. 2, Suppl., p. 761. 

Described from Guatemala, Torola (Champion). I have seen a_ 

good series in the Hamburg Museum for Guatemala, Hacienda . 

Trapiche Grande near Cuyotenango (Riedel collector, Dr. G. v. 

Sydow leg.). The United States National Museum possesses _ 

numerous specimens from Mexico, Cordoba, Vera Cruz, April 17, 1908 

(Fr. Knab coll.) comprising 34 males and only three females, which — 
exhibit the strongly alutaceous surface of elytra, which was indicated — 

by the describer of the species. 

GYRETES MINOR forma LAEVIPENNIS, new femaie form 

Other females of the same series have the hairless parts of elytra 
polished like the males, from which they are easily distinguished 

by the narrow anterior tarsi; moreover the tomentous border of 

elytra is apically more enlarged in these females. . 

Type and six paratypes (Cat. No. 41244, U.S.N.M.) in the United 

States National Museum, three paratypes in collection of the author. 

GYRETES GUATEMALENSIS Régimbart 

Gyretes levis SHARP 1882, Biol. Centr. Amer., Col., vol. I, pt. 2, p. 51 (err. 

det.) 

Gyretes guatemalensis REGIMBART 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, 

p. 899.—SHarp 1887 (7), Biol. Centr. Amer., Col., vol. 1, pt. 2 Suppl., p. 

761.—ZIMMERMAN 1917, Ent. Mitt., vol. 6, p. 164. 

Panama: Ancon, C. Z, May 17, 1911, electric light (A. H. 
Jennings), one specimen female in the United States National 

Museum. 
ORECTOCHILUS OBSCURICEPS Régimbart 

Orectochilus obscuriceps R&GIMBART 1907, Ann. Soc. Ent. France, vol. 76, 

p. 215. 

Described from Central China, Szechuan, Siao-Lou (Coll. Ober- 
thiir and Régimbart). The United States National Museum pos- 
sesses three specimens from Manchuria and Korea: Yalu River | 
150-200 miles from mouth, May, 1914 (A. D. ©. Sowerby), which — 
agree very well with Régimbart’s description and may probably be 
referred to that species. As, however, I do not possess authentic 

specimens of the latter, I can not decide the question with certainty. | 
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ORECTOGYRUS ALLUAUDI Régimbart 

Orectogyrus alluaudi RécImMBART 1899, Ann. Soc. Ent. France, ser. 6, vol. 9, 

p. 250; 1891, Ann. Soc. Ent. France, vol. 60, p. 733, pl. 19, fig. 27; 1895, 

Mem. Soc. Ent. de Belgique, vol. 4, p. 236; 1802, Ent. Tidskr., vol. 23, 

p. 299.—Ocus 1926, Ann. Mus. Civ. Genova, vol. 52, p. 168. 

Described from the Ivory Coast, collected moreover in Liberia, 

Upper Senegal, Cameroon, Upper Congo, Eritrea, and N. E. Rhodesia 
in several varietal forms. The United States National Museum has 
a series from Liberia: Mount Coffee February, 1897 (R. P. Currie), 
where the insect was collected together with Orectogyrus sexualis 
and specularis. 

I have recently seen a single male specimen in the Hamburg 
Museum from Mecutine, about 70 kilometers west of coast of Mozam- 
bique, November 10, 1926, which is exceptionally dark colored, with 
whitish pubescence, and exhibits no trace of the triangular yellow 
spot which is generally present at the side margin of pronotum. 

ORECTOGYRUS DISTINCTUS Régimbart 

Orectogyrus schistaceus R&GIMBART 1883, Ann. Soc. Ent. France, ser. 6, 

vol. 3, p. 457, pl. 14, fig. 163 (err. det.). 

_Orectogyrus distinctus REGIMBART 1886, Ann. Soc. Ent. France, ser. 6, vol. 3. 

p. 267; 1895, Mem. Soc. Ent. de Belgique, vol. 4, p. 234; 1907, Ann. Soc. 
Ent. France, vol. 76, p. 242; 1908, Wiss. Erg. Schwed. Deutsch Ost 

Afrik. Exp., vol. 7, pt. 1, p. 8.—PrscHet, 1921, Voy. Babault, p. 22, 

pl. 2, fig. 6—Ocus 1924, Ent. Blatter, vol. 20, p. 240. 

(?) Orectogyrus suturalis ZIMMERMAN, 1917, Ent. Mitt., vol. 6, p. 170. 

Type locality—Usambara. Known from many localities in British 
East Africa and Tanganyika-Territory, and moreover collected in 
Nyassaland. Since my last publication in 1924 I have seen specimens 
from British East Africa: Kibvezi (Scheffler, in coll. Ochs) ; Kathini, 
Limuru, March 5, 1918 (T. J. Andersson, British Museum). Tan- 
ganyika-Territory: Kumburu (Museum Hamburg) ; East Usambara, 
January, 1909 and December, 1915, Sakaru, September, 1902, Moa, 
April 1904 (Methner coll.). 

The United States National Museum has numerous specimens from 
British East Africa: Mount Kenia to Fort Hall, 8,300 feet, and 
Wambugu (EK. A. Mearns coll.), most of which exhibit very nice 
bluish reflections on the smooth parts of the upper surface. 

ORECTOGYRUS CUPRIFER Régimbart 

Orectogyrus cuprifer REGIMBART 1883, Ann. Soc. Ent. France, ser. 6, vol. 3, 

p. 462; 1895, Ann. Mus. Civ. Genova. ser. 2, vol. 15, p. 194; 1895, Mem. 

Soc. Ent. de Belgique, vol. 4, p. 234.—Ocus, 1924, Ent. Blatter, vol. 20, 

p. 240; 1925, vol. 21, p. 184; 1926, Ann. Mus. Civ. Genova, vol. 52, p. 171. 

The United States National Museum has several from Lourenco 

Marquez: Mahota, June 6, 1909 (from C. W. Howard), which is the 
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most southern locality hitherto recorded for that species, which is 
widely dispersed in Africa and ranges from the Gold Coast to Angola 
in the west and from Somaliland southwards in the east. 

The Hamburg Museum possesses two male specimens from Mecu- 
tine, about 70 kilometers west of the coast of Mozambique Novem- 
ber 10, 1926, which are nearly uniformly black colored above and 
have exceptionally short discal ridges. 
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A REVIEW OF THE BIRDS OF THE ISLANDS OF SIBERUT 
AND SIPORA, MENTAWI GROUP* (SPOLIA MENTA- 
_ WIENSIA) 

i By J. H. Rey 

Assistant Curator, Division of Birds, United States National Museum 

Off the west coast of Sumatra lies a long chain of islands of vary- 

south, a distance of over 700 miles. Dr. W. L. Abbott became inter- 
ested in this chain and in the autumn of 1901 visited Simalur, Pulo 
Babi, Pulo Lasia, and the Banjak Islands, making collections on each 
‘of them. The bird material of this collection was worked up by Dr. 
Charles W. Richmond, who published an account of it.* In the 
autumn of 1902, Doctor Abbott, accompanied by Mr. C. Boden Kloss, 
evisited Simalur, and then went to the Pagi and Batu Islands, and 

Nias, the latter already known ornithologically from Modigliani’s 
xplorations; in the autumn of 1904 he visited Engano, and early 
n 1905 returned to Nias. Dr. H. C. Oberholser* has published an 
iccount of the second Abbott collection from Simalur, but the col- 
lections from the other islands never have been reported upon as a 
whole, though Oberholser has described many new forms from them, 

one paper‘ no less than 97, with scattered descriptions at subse- 
quent dates. In this early paper the descriptions are very brief and 

‘are unaccompanied by measurements or information concerning the 
aumber of specimens upon which his conclusions were based. For 

this reason it is utterly impossible for any subsequent worker to reach 
‘any definite conclusions with material from adjacent islands without 

consulting topotypical material. 

® 1The present paper is one of a series under the general heading of “ Spolia Menta- 

_wiensia,’’ dealing with collections in natural history made in 1924 in the Mentawi Islands 

by Mr C. Boden Kloss and his assistants of the Raffles Museum in Singapore. The 

National Museum is indebted to the friendly cooperation of Dr. W. L. Abbott for a share 

the material secured during this work. 

# -4Proc. U. S. Nat. Mus., vol. 26, 1903, pp. 485-524. 
E- %Idem, vol. 55, 1919, pp. 473-498. 

Ps 4Smiths. Misc. Coll., vol. 60, no. 7, 1912, pp. 1-22. 

4 
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At the time Doctor Abbott was active in this region, he was unable | 

to get permission from the Dutch authorities to visit Siberut and | 

Sipora, two islands of fair size lying north of the Pagi Islands, ang 

with them constituting the Mentawi Group. 

When, in the autumn of 1924, Mr. Kloss and a party from thi mt 
Raffles Museum, Singapore, visited Siberut and Sipora to make a. 

general natural history survey, Doctor Abbott contributed funds in | 
aid of the enterprise, in return for which support the United States | 

National Museum was to receive a set of the duplicates. , 

After writing an account of the birds, in conjunction with Mr, 

F. N. Chasen,® Mr. Kloss, the Director of the Raffles Museum, for- 
warded the whole collection to Washington, with the exception of | 
certain specimens which he took to London for further study, and 
requested the writer to prepare a review of the collection after mak- 
ing comparisons with related material in Doctor Abbott’s collections” 
from neighboring islands. 
A report upon the avifauna of the whole chain of islands off the — 

west coast of Sumatra would be welcome, but the writer does not 
wish to anticipate the results of Doctor Oberholser, who has been — 
engaged upon the birds of this general region for so many years. 
For this reason he has confined himself to the Mentawi Group alone, — 
more particularly to Siberut and Sipora, and has mentioned related 
forms from other islands only when in his opinion this would lead 
to a better understanding of the Mentawi birds. 

Chasen and Kloss, in their paper (cited above), named 11 new 
subspecies from Siberut and Sipora, three of which are not recog-— 
nized in the present paper, but the writer ° has described three addi- — 
tional ones which are believed to be valid. Two of these are from 
Siberut and Sipora, the other from Sipora and the Batu Islands. - 
This arrangement leaves 10 forms confined to the two northern | 
islands, but in the Mentawi Group as a whole there are 32 peculiar | 
forms. 

The islands off the west coast of Sumatra generally are closely 
related in their avifauna to the mainland and Sumatra, as would — 
naturally be expected, with a few well-differentiated species and 
many more or less well-marked races. As a rule, the forms from 
Simalur seem to be more strongly characterized than those from the 
remainder of the chain, with the possible exception of Engano. 

Messrs. Chasen and Kloss are to be congratulated upon their suc- 
cessful trip and on their published ornithological results; their paper 
has left very little to be supplied here that is additional or new. 

5 Ibis, 1926, pp. 269-306. 

° Proc, Biol. Soe. Washington, vol, 40, 1927, pp. 95, 96. 
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For an account of the physical features of Siberut and Sipora and 
other details the reader is referred to the “ Ibis” paper mentioned 
above. 

ANNOTATED LIST OF SPECIES 

TRERON CURVIROSTRA SMICRA Oberholser 

Treron curvirostra smicra OBERHOLSER, Smiths. Mise, Coll., vol. 60, no. 7, 

1912, p. 3 (Tana Bala Island, Batu Islands). 
Treron curvirostra CHASEN and Ktoss, Ibis, 1926, p. 273. 

Two males and one female, Sipora; six males and two females, 

Siberut. 
The Sipora and Siberut birds, compared with 7’. c. hypothapsina 

of Engano, have the greens above and below much more yellowish, 
with the yellow on the greater wing coverts brighter. 

The type of Zreron curvirostra smicra of the Batu Islands is an 
immature male not in full plumage (the describer evidently had only 
the one specimen) ; it is brighter and more yellowish than the Engano 
bird, but not as yellowish below as the adult males from Sipora and 
Siberut. It approaches the female from Sipora and Siberut in color 
of the underparts; the head is washed with greenish, but is becoming 
gray. It would be unsafe to separate the Sipora-Siberut birds until 
we know what the adult of typical sméecra is like. 

Treron curvirostra pega of Nias is quite distinct, very pale below, 
greenish glaucous, washed on the chest with light grape green with 
a buffy tinge, and without the yellowish tinge on chest as in smicra; 
there are also other differences. The female is without the buffy 
tinge on the chest, which is darker. 

Treron curvirostra haliploa of Simalur resembles pega, but is 
darker below and the chest is washed with grape green, without buffy 
tinge. This form was evidently based on a single specimen. 

There thus appear to be four races of this species on the islands off 
the west coast of Sumatra, as below: 

Treron curvirostra hypothapsina™ from Engano, 
Treron curvirostra smicra~ from Sipora, Siberut, and the Batu 

Islands. 
Treron curvirostra pega® from Nias. 
Treron curvirostra haliploa*® from Simalur. 

DENDROPHASSA VERNANS MESOCHLOA Oberholser 

Dendrophassa vernans mesochloa OBERHOLSER, Smiths. Misc. Coll., vol. 60, 

no. 7, 1912, p. 2 (Nias Island). 

Treron vernans CHASEN and Kross, Ibis, 1926, p. 274. 

Two males, Sipora; one male and one female, Siberut. 
etn er? Sree Le ON OM CAN UNO Nea OF eli seat 

7 Oberholser, Smiths. Misc. Colls., vol. 60, no. 7, 1912, p. 3. 

8 Idem, p. 4. 
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The specimens from Siberut and Sipora are intermediate between — 
the Nias form and that from the Pagi Islands, but on the whole nearer — 

y 
to that of Nias. 

Sumatran west coast islands, we have: 
Dendrophassa vernans mesochloa,? from Nias. 
Dendrophassa vernans polioptila,? from North Pagi. 
Dendrophassa vernans miza,? from Simalur. 
The males of D. v. miza are more greenish on the back and are 

larger than the Nias bird. The wings of the males measure: 166, 
163, 160.5 mm., and of the female (type), 156 mm. The culmen — 
(from cere) is also longer; in males, 12, 12.5, 11.5; in the female 
11 mm. 

The male of the Nias form is not so deep a green on the back and is 
smaller than the Simalur bird. Males measure, wing, 148.5, 157, 154, — 
151, 151.5, 151, 154.5, 154 mm.; culmen (from cere), 10-11.5 mm. 
Females, wing, 152 (type), 148, 148; culmen (from cere), 10-10.5 mm. 

One male from Siberut measures, wing, 161; one female, 147.5 mm. 
Two males from Sipora have the wings 153 and 156 mm. 
A male from Tana Bala, Batu Islands, is here assigned to the Nias 

form, with wing 149; culmen from cere, 11 mm. 
Males from the Pagi Islands are slightly lighter below than those 

from Nias, and this slight difference also holds in the females. 
There appears to be little or no difference in size, however. The 
wings of males measure: North Pagi Island, 148, 151.5, 161, 162.5 
mm.; culmen, from cere, 11-11.5 mm. Females from the same island 
have the wing 154.5, 155, 157.5, 155, 150 (type of polioptia) ; 
culmen, from cere, 10-11 mm. Males from South Pagi Island have 
the wing 146, 149; culmen from cere, 10-11 mm. 

A male from Engano is like the Nias bird; it measures, wing, 157; 
culmen, from cere, 11.5 mm. 

The color differences between Pagi and Nias birds are only aver- 
age and not constant; some of the Pagi males can not be distinguished 
from those of Nias. The differences between the females seem to be 
more constant, but there are only three females in the Nias series, 
and they were taken later in the season. 

The single female from Siberut is greener below, with the yellow 
on the belly more restricted than in any specimen before me, and 
the under tail coverts are very light, with a mere indication of chest- 
nut along the basal part of the shaft. The latter character is very — 
variable and there are others in the series just as ight or more so. 

It seems to me that no great violence would be done if polioptila — 
were united to mesochloa, in which case only two forms would © 

*° Oberholser, Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 3. 

p 

Considering only those forms of the species described from the 
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be recognized from the islands off the west coast of Sumatra, as 
follows: 

1. Dendrophassa vernans miza, confined, as far as known, to Sima- 
lur; the males larger and more greenish below. 

2. Dendrophassa vernans mesochloa, extending from Nias to and 
including Engano; the males smaller and more yellowish below. 
D. v. polioptila becomes a synonym of this. 

MUSCADIVORES AENEUS VICINUS Riley 

Muscadivores aeneus vicinus Ritry, Proc. Biol. Soe. Washington, vol. 40, 

1927, p. 95 (Sipora Island). 

Ducula aenea CHASEN and Ktoss, Ibis, 1926, p. 274. 

One male, seven females, and one unsexed bird from Siberut; six 
males and two females from Sipora. 

The series submitted from the two islands seem to be alike, as 
Chasen and Kloss have remarked, and it only remains to compare 

them with specimens from the other islands. Muscadivores aeneo- 
thorax of Engano, on account of its differently colored under tail 
coverts and other features, is so distinct that it need not be consid- 
ered further in this connection. Specimens from Simalur south to 
the Pagi Islands are quite similar in color and only differ slightly 
in degree or in size. Nias birds have very little vinaceous wash on 
the breast, in certain lights not evident at all; it has been named 
Carpophaga consobrina Salvadori.*° Birds from Pulo Babi and Pulo 
Lasia have been separated from consobrina on larger size. They 
appear also to be slightly more vinaceous on the breast and hind 
neck and have been named Muscadivores consobrina babiensis Rich- 
mond.1! Simalur birds have been separated on size from consobrina, 
as decidedly smaller, and the measurements show that they are some- 
what so. There is apparently little or no difference in color. They 
have been named Afuscadivores aeneus mistus** Oberholser. The 

Siberut-Sipora series is a puzzle. The breasts of these birds are 
washed with deeper vinaceous; in one or more specimens the nape 
and hind neck is deep purplish vinaceous; in others the breast is 
vinaceous lilac, the head and nape gray like consobrina from Nias; in 
other specimens the vinaceous wash on the breast is not so pro- 
nounced. The specimen with the most pronounced deep purplish 
vinsceous nape and vinaceous lilac breast agrees with the description 

of Carpophaga vandepolli Biittikofer.* except for some minor de- 
tails. If all the vinaceous-naped, vinaceous-breasted birds were simi- 
lar, one would be inclined to believe two species were involved, but 

* Ann. Mus. Civ. Genova, ser. 2, vol. 4, 1887, p. 558. 

4 Proc. Biol. Soc. Washington, vol. 25, 1912, p. 103. 

# Smiths. Mise. Coll., vol. 60, no. 7, 1912, p. 2. 

18 Notes Leyden Mus., vol. 17, 1896, p. 190. 
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there is a perfect gradation from the darkest naped and breasted | 
bird to the gray-naped and almost gray-breasted one. Regardless of 
whether the nape is vinaceous or gray, the series averages more vina- 
ceous on the breast and nape than consobrina from Nias. <A series 
from North and South Pagi contains none of the deep vinaceous 

. 
naped or breasted birds; it averages, however, more vinaceous on | 
the hind neck and breast than consobrina from Nias. Two males 
from Tana Bala, Batu Islands, are like those from the Pagi Islands. 
I am inclined to think there are two phases of consobrina occurring 
on Nias, corresponding to the vinaceous naped and breasted bird on 
Sipora and Siberut, and that the Mentawi-Batu bird is a variable 
form distinct from consobrina. 

Summarizing, I will either have to unite all the birds from the 
islands off the west coast of Sumatra, except Engano, under one 
name, or recognize a number of forms. The differences between the 
forms is admittedly slight, but it seems better to recognize them 
rather than merge them into one variable race. This being the case, 
I think, considering the material before ‘me, that the following forms 
can be made out: 

1. Muscadivores aeneus mistus Oberholser (Simalur Island). Six 
males measure: Wing, 226-240 (229) mm.; five females, wing, 215— 
225 (222) mm. 

2. Muscadivores aeneus babiensis Richmond (Pulo Babi and Pulo 
Lasia). Three males measure: Wing, 237-246 (243) mm.; two 
females, wing, 232-238 (235) mm. 

3. Muscadivores aeneus consobrinus (Salvadori) (Nias). Eight 
males measure: Wing, 229-244 (236) mm.; two females, wing, 231- 
241 (236) mm. A male and a female from Pulo Tuanku, Banjak 
Islands, I am inclined to place here. The male has a wing 234 mm., 
and the female 232 mm. 

4, Muscadivores aeneus vicinus Riley. (Batu and Mentawi 
Islands). The wings of the males from the various islands repre- 
sented measure as follows: 

Two, Tana Bala, Batu Islands, 227-232 (229.5 mm.). 

One, Siberut, 234 mm. 

Five, Sipora, 224-240 (231.5 mm.). 

Five, North Pagi, 215-245 (231 mm.). 

Six, South Pagi, 222-246 (228 mm.). 

The wings of the females: 

Seven, Siberut, 211-234 (226 mm.). 

Two, Sipora, 230-232 (231 mm.). 

Three, North Pagi, 220-228 (226 mm.). 

Four, South Pagi, 218-228 (222 mm.). 
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MYRISTICIVORA BICOLOR BICOLOR (Scopoli) 

Columba (bicolor) Scoror1, Del. Flor. Faun. Insub., vol. 2, 1786, p. 94, 

(New Guinea). 

Myristicivora bicolor CHASEN and Ktoss, Ibis, 1926, p. 275. 

Ten males and three females, Sipora. 
The United States National Museum also has it from Simalur, 

Pulo Babi, and Engano. 

MACROPYGIA EMILIANA ELASSA Oberholser 

Macropygia emiliana elassa OBERHOLSER, Smiths. Mise. Coll., vol. 60, no. 7, 

1912, p. 2 (Sikakap Strait, North Pagi Id.). 

Macropygia phasianella CHASEN and Kuoss, Ibis, 1926, p. 275. 

Hight males and 7 females, Siberut; 10 males and 9 females, 

Sipora. 
The series secured on Siberut and Sipora is a very fine one, much 

larger than any series available from any of the neighboring islands. 
Comparing the females first, as the series of this sex available is more 
complete from the adjacent islands, it is to be remarked there is con- 
siderable variation both in measurements and color in specimens 
from the same locality. In some the tail is quite dark and the feathers 
broad while in others the tail is lighter and rusty and the feathers 
narrower. The specimens with rusty tails have the light bars on 
the mantle yellowish buff, while in the dark-tailed birds these bars 
are rusty. All indications are that the light or rusty-tailed speci- 

mens are younger birds. Comparing birds of the same age from 

Siberut with those from Sipora there appear to be no constant differ- 
ences in color and apparently none in size. 
The specimens from the Pagi Islands are similar in color to those 

from Sipora. The series measured averages slightly smaller in the 
wing, however, but the measurements overlap and for the present, 
in my opinion, it is best to consider the Siberut, Sipora, and Pagi 
Islands birds as belonging to the same form. 

Three females from Nias are more rusty on the back and tail, and 
the black marking on the jugulum is barely indicated or entirely . 
absent; they average larger than Siberut females. 
One specimen, unsexed but almost certainly a female, from Sima- 

lur, the type of Macropygia emiliana hypopercna Oberholser * is a 
deeper brown below with the feathers of the wings more heavily 
margined with lighter and rustier brown, and it is smaller than the 
Nias bird. The males as far as they go bear out the above remarks. 

14 Smiths. Misc. Coll., vol. 60, no. 7, p. 2. 



(1) Macropygia emiliana hypopercna Oberholser, confined to Sima- 
lur Island; 

(2) Macropygia emiliana modiglianii Salvadori, confined to Nias — 
Island; and a 

(3) Macropygia emiliana elassa Oberholser, from Siberut, Sipora, 
North and South Pagi Islands. No specimens have been available 
from Engano. : 

The measurements (in millimeters) of the specimens from the dif- q 
ferent islands are as foe 

~ 

Wing Tail Culmen 

Eight males from Siberut___-------- 168. 5-191 155. 5-177 9-11 | 
Ten males from Sipora_ ~~. ---.-=- Wey (7 eS 166 —183. 5 10-11. 5 
Two males from the Pagi Islands- - --- | 173 —184 161. 5-170 10-10. om 
One :male from) Nigs=o225lh22+ coe. | ty pha! Means are SEES ll @ 
Sixtemales, Slberih= = 26 —. 1.2 ee | LO. 184 166 -174 10-11 
Seven females, Sipora______-------- | 174. 5-187 153 -176 9. 5-12 
Five females, Pagi Islands____------ | 170 -176 161 -179 10. 5-11 
Threegemales Nias 22-2 os | 185 -187.5 | 152 -178 10. 5-11. 5 
One (female?) ; Simalur= 27) 292 22 2222 | 174 173 11. om 

CHALCOPHAPS INDICA INDICA (Linnaeus) 

Columba indica Linnanus, Syst. Nat., ed. 10, 1758, p. 164 (India oriental). 

Chalcophaps indica indica CHASEN and Ktoss, Ibis, 1926, p. 275. 

One female, Siberut Island; the United States National Museum 
also has an immature female from North Pagi Island. 

RALLINA FASCIATA (Raffles) 

Rallus fasciatus Rarries, Trans. Linn. Soe. London, vol. 13, 1922, p. 328 

(Sumatra). 
Railina fasciata CHASEN and Kross, Ibis, 1926, p. 276. 

One male, Sipora. 
The one male taken on Sipora does not seem to differ in size or 

color from specimens from other parts of the specific range. The 
Museum also contains a male from Engano Island; rather more 
hazel above and heavier barred below than usual, but it can be 
matched by a male from Trong, Lower Siam, so the differences are 
doubtless individual. 

AMAURORNIS PHOENICURA CLEPTEA Oberholser 

Amaurornis phoenicura cleptea OBERHOLSER, Smiths. Mise. Coll., vol. 60, 

No. 7, 1912, p. 2 (Mojeia River, Nias Island). 

Amaurornis phoenicura javanica CHASEN and Kross, Ibis, 1916, p. 276. 

One male, Siberut; three adult males, one immature male, and four 
females, Sipora. 
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The specimens from Siberut and Sipora, apparently do not differ 
from birds from Nias and Simalur. The pure white of the lower 
abdomen and anal region given by the describer as one of the char- 
acters of this race does not hold, specimens with these parts as de- 
scribed and others having them tinged more or less strongly with 
isabella color occurring in the above series. The race can be main- 
tained, however, as a sort of intermediate between chinensis and 
javanica; smaller than the former and somewhat larger than the 

latter. 
In my report upon a collection of birds from Celebes*® in com- 

menting upon this race I made a slip of the pen in saying A. p. 
cleptea is smaller than A. p. javanica; it is actually larger. Since 
that paper was written the National Museum has received a number 
of specimens of the Chinese race; all large birds. 

ARENARIA INTERPRES INTERPRES (Linnaeus) 

Tringa interpres LINNAEUS, Syst. Nat., ed. 10, 1758, p. 148 (Islands of 

Gothland, Sweden). 

Arenaria interpres interpres CHASEN and Ktoss, Ibis, 1926, p. 276. 

One female, Sipora, October 24. 

PLUVIALIS DOMINICUS FULVUS (Gmelin) 

Charadrius fulvus GMELIN, Syst. Nat., vol. 1, pt. 2, 1789, p. 687 (Tahiti). 

Charadrius apricarius fulvus CHASEN and Ktoss, Ibis, 1926, p. 276. 

Two males and two females, Siberut, September 14-20; one male 
and one female, Sipora, October 27 and 29. 

CHARADRIUS LESCHENAULTII Lesson 

Charadrius leschenaultii Lesson, Dict. Sci. Nat. (Levrault), vol. 42, 1826, 

p. 86 (Pondichery, India). 

Charadrius leschenaulti CHASEN and Kross, Ibis, 1926, p. 276. 

One unsexed, Sipora, October 27. 

NUMENIUS PHAEOPUS PHAEOPUS (Linnaeus) 

Scolopaz phaeopus LINNAEUS, Syst. Nat., ed. 10, 1758, p. 146 (Sweden). 

Numenius phaeopus CHASEN and Kross, Ibis, 1926, p. 276. 

One female, Siberut, September 12; one male, Sipora, Novem- 
ber 5. 

These two specimens have the white rumps of JV. p. phaeopus, but 
seem to have longer bills; it is possible there are more than two 
forms of the species. 

The culmen of the male measures 85; the female, 95 mm. 

1% Proc, U. S. Nat. Mus., vol. 64, art. 16, 1924,.p. 22. 
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CAPELLA STENURA (Bonaparte) 

Scolopax stenura BoNAPARTE Ann. Stor. Nat. Bologna, vol. 4, 1830, p. 335 ‘ 

(Sunda Islands). ; J 

Capella stenura CHASEN and Ktoss, Ibis, 1926, p. 277. M 

One male, Sipora, October 23. 

GLAREOLA MALDIVARUM Forster 

Glareola (Pratincola) maldivarwm Forster, Faunula Indica, 1795, p. 11 : 

(Maldive Islands). 

Glareola maldivarum CHASEN and K toss, Ibis, 1926, p. 277. 

One female, Sipora, October 26. 

HEMIGARZETTA EULOPHOTES (Swinhoe) 

Herodias eulophotes SwinwHog, Ibis, 1860, p. 64 (Amoy, China). 

Egretta eulophotes CHASEN and Ktoss, Ibis, 1926, p. 277. 

Chasen and Kloss record a male from Sipora, but the specimen 
was not forwarded with the collection. 

DEMIGRETTA SACRA SACRA (Gmelin) 

Ardea sacra GMELIN, Syst. Nat., vol. 1, pt. 2, 1789, p. 640 (Tahiti). 

One unsexed, Sipora Island. 
The United States National Museum does not possess a sufficient 

number of specimens from the southern part of the range of the 
species to enable me to work out the races, if any, into which it can 
be divided. The specimen submitted is quite dark, but it can be 
matched by other specimens from the northern part of the range 
and a male from the Paumotu Islands is equally dark. The Museum 
contains a female from Simalur Island that is also dark and quite 
near the Sipora bird. 

BUTORIDES JAVANICUS SIPORA Chasen and Kloss 

Butorides striatus sipora CHASEN and Kuross, Ibis, 1926, p. 277. (Sipora 

Id.) 

Two adult females, Sipora; one immature, Siberut. 
The above females resemble a male and female from Java very 

much. They are darker above and the white streak down the fore- 
neck is wider; there appears to be little or no difference in size. The 
type of Butorides javanicus actophilus, a female from North Pagi 
Island, is considerably lighter on the breast and sides of neck, has 
wider buffy margins to the wing-coverts and secondaries, and a con- 
siderably longer wing. The type of Butorides javanicus icastopterus 
from Simalur Island is very close to the type of actophilus and about 
the same size; it is darker on the breast. A specimen from Nias 
evidently belongs to icastopterus, if recognizable. Both B. 7. actophi- 



Ce a 
“ 

‘ 

arr, 4 BIRDS OF THE MENTAWI GROUP—RILEY 1l 

lus and B. 7. icastopterus are farger and lighter colored than B. 7. 
javanicus. The immature of B. j. sipora is much darker than any 
immature with which I have been able to compare it. I have, how- 
ever, seen no immatures of B. 7, javanicus. 

The wings of the various races mentioned above measure as 
follows: 

A male from Java, 164; female, 166. 

Type of actophilus, North Pagi Id., 192. 

Two females, Sipora Id., 170, 172. 

Two males, Simalur Id. (icastopterus), 191 (type), 189. 

One unsexed, Nias Id., 177. 

The United States National Museum does not at present possess a 
sufficient amount of material from the wide range of the species to 
permit me to work out the various forms into which it has been pro- 
posed to divide it.. Some of the races have been separated on very 
scanty material, indeed, but I prefer to leave the question in abeyance. 

SPILORNIS ELGINI SIPORA Chasen and Kloss 

Spilornis elgini sipora CHASEN and Ktoss, Ibis, 1926, p. 278 (Sipora Id., 

W. Sumatra). 

One male and one female, Sipora. 
While the describers are probably correct in making this a form 

of S. elgini and S. minimus a form of S. cheela, they are mistaken 
as regards S. abbotti and S. klossi, since both are well-marked species. 

S. abbotti is similar to S. e. sipora above, but the mantle has the 
feathers edged narrowly with clay color and the feathers of the crest 
more broadly tipped with black; below, S. abbotti is quite different, 
ochraceous tawny (instead of mummy brown), the chest and upper 
breast being distinctly barred with blackish, with the white spots on 
the breast and belly smaller. S. abbotti also is a much larger bird, 
having a wing in the male ranging from 328 to 360 mm. 

S, klossi Richmond of Great Nicobar Island is the most distinctly 
marked species in the genus. Quite small and very pale. Swann 
examined the series in the National Museum and gave a good con- 
densed description; a fuller description was given by the describer.%”7 
To make it a race of S. cheela is only to obscure its great distinctness. 

CUNCUMA LEUCOGASTER (Gmelin) 

Falco leucogaster GMELIN, Syst. Nat., vol. 1, 1788, p. 257 (New South 

Wales). 

Cuncuma leucogaster CHASEN and Kuoss, Ibis, 1926, p. 279. 

One immature male, Sipora, October 26. 

18 Syn. Accipitres, ed. 2, pt. 3, 1922, p. 137. 
Proc. U. S. Nat. Mus., vol. 25, 1902, p. 304. 
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PERNIS PTILORHYNCHUS PTILORHYNCHUS (Temminck) 

Falco ptilorhynchus TeEMMINCK, Pl. Col., livr. 8, March, 1821, pl. 44 (Java 

and Sumatra; later text to pl. 270, restricted to Java). 

Pernis apivorus ptilorhynchus CHASEN and Ktoss, Ibis, 1926, p. 279. 

One male, Siberut, September 22. 

This specimen is in very peculiar plumage. The head creamy 

white; the center of the crown sayal brown, becoming darker on the 
nape, with a few very fine black shaft streaks; a broad loral streak 
to the eye bister mixed with white and with fine black shaft streaks; 

a broad postocular streak cinnamon; chin and throat light buff; 

breast cinnamon buff, deepening on the belly, lower flanks, and 
thighs to cinnamon, the breast with narrow sepia shaft streaks, these” 
streaks becoming mere hair lines of a much lighter color on the re-_ 
mainer of the lower parts; the crest is rather short and black. Blan-— 
ford }§ describes similar specimens as the young. Like most hawks . 
it probably goes through several stages before assuming the adult 

dress. | 

OTUS BAKKAMOENA MENTAWI Chasen and Kloss | 

Otus bakkamoena mentawi CHASEN and K1ioss, Ibis, 1926, p. 279 (Sipora | 

Id., W. Sumatra). ‘ 

One adult male and one immature female, Siberut; one adult male 
and one immature female, Sipora. 

The above race has been compared by the original describers with — 
O. b. lempiji of Java. A series of two males, four females, and one 

F 

immature male (nearly adult) in the United States National Museum ~ 
from Java is fairly uniform above (except some are slightly lighter, 
especially the immature) ; below there is quite a little variation, some 
have the buff tone much deeper (clay color) grading to others with 
little buff at all, appearing grayish. The latter are probably younger 
birds, as the immature one is very light. The general effect above — 
is grayish with a tawny-olive wash. 
Compared with the Javan bird, O. 6. mentaw? is, as the describers — 

say, more deeply colored below and the other differences mentioned — 
by them hold good; but this form is also much darker above, the — 
upper parts being washed with cinnamon brown. | 

The two immatures are much lighter than the adults, one much — 
redder than the other. 

The type of Pisorhina umbra Richmond from Simalur Island is — 
much smaller than O. b. mentawi; tawny in color with the black 

markings much reduced and almost lacking; the scapulars with a— 
large white spot followed by a blackish one posteriorly on the outer 
web; the belly with a few white crossbars. Wing, 143 mm. QO. 0. — 

a 

148 Fauna Brit. India, vol. 3, 1895, p. 407. 
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mentawi has the tarsus feathered almost to the base of the toes in 
front, while O. wmbra has the lower part of the tarsus bare for about 

a quarter of its length. O. wmbra is a very distinct species not very 

closely related to O. b. mentawi; on Engano, however, a larger form 
of 0. umbra occurs, somewhat darker on the back and lighter on the 
throat. It has been named Otus wmbra enganensis Riley.’ 

Other localities represented by specimens of Otus bakkamoena in 

the United States National Museum show great variation and there 

are evidently a number of forms, but the material is not sufficient to 

work them out at present. 

PSITTINUS CYANURUS PONTIUS Oberholser 

Psittinus cyanurus pontiws OBERHOLSER, Smiths. Mise. Coll, vol. 60, no. 7, 

1912, p. 5 (South Pagi Id.).—CHASEN and K1oss, Ibis, 1926, p. 279. 

Three males and two females, Sipora; three males, Siberut. 
Comparing specimens of the same age from Siberut and Sipora 

with those of South Pagi, there seems to be little or no difference. 
The majority of the South Pagi birds are more yellowish below, more 
inclined to grayish on the mantle with crown not so deep a blue, but 
this is due to age. 

Simalur Island is inhabited by the very distinct Psittinus abbotti 
Richmond.”° 

LORICULUS GALGULUS GALGULUS (Linnaeus) 

Psittacus galgulus LINNABUS, Syst. Nat., ed. 10, 1758, p. 103 (India). 

Loriculus galgulue CHASEN and Ktoss, Ibis, 1926, p. 280. 

One male, one female, and one unsexed, Siberut; two males and 
three females, Sipora. 

The specimens from Siberut and Sipora apparently do not differ 

appreciably from birds from the mainland, Sumatra, and Borneo. 
Loriculus galgulus lamprochlorus Oberholser *1 from Nias is not 

different enough to warrant recognition in my opinion. The type is 
an exceptionally small bird, but a young male from the same island 
is as large as many males from Sumatra and Borneo. It apparently 
does not differ in color. The type of L. g. dolichopterus Oberholser ** 
from Engano can not be matched by any specimen before me as to 
size or color. It is larger than L. g. galgulus, lighter on the back, 
more greenish rather than yellowish below; and the forehead bluish 
glaucous. It measures: Wing, 88; tail, 34; culmen from cere, 11.5. 
A female from Sipora approaches it as to length of wing, but it is 
the only specimen in quite an extensive series that does. The race 

was founded upon a single female; it apparently is a valid form. 

7#® Proc. Biol. Soc. Washington, vol. 40, 1927, p. 93. 

20 Tdem, vol. 13, 1902, p. 188. 

2 Smiths. Misc. Coll. vol. 60, no. 7, 1912, p. 5. 
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EURYSTOMUS ORIENTALIS CALONYX Sharpe 

Eurystomus calonye SHARPE, Proc. Zool. Soc. London, 1890, p. 551 (Nepal). 

Eurystamus orientalis calonyx CHAsEN and Koss, Ibis, 1926, p. 280. 

One male, Sipora, October 29. ‘ 

This specimen is quite dark, especially the head and upper back. | 

It agrees more nearly with the form found in northeast China than — 
with any of the other forms into which the species has been divided. 
It is evidently a bird of the year; the maxilla is blackish, red only at 
the base. The wing measurement given by Chasen and Kloss (281) 
is much too large; I make it, 195. 

RAMPHALCYON CAPENSIS ISOPTERA Oberholser 

Ramphalcyon capensis isoptera OBERHOLSER, Proc. U. 8. Nat. Mus., vol 35, 

1909, p. 671 (Sikakap Strait, Pagi Islands). 

Rhamphalcyon capensis CHASEN and KLoss, Ibis, 1926, p. 280. 

One adult male and two adult females, Siberut; six adult males 
and one immature male, Sipora. 

The above series represents two phases, a dark-headed and a light- 
headed one, but I do not think they are different forms. Neither 
phase seems to be confined to one island and the measurements show 
no difference. The series from the Pagi Islands show the two 
phases. The blue of the rump and back in the Siberut birds is a 
little bit deeper than in those from Sipora, but the difference is 
very slight. Taking the Siberut-Sipora series as a whole they agree 
rather closely with R. ¢. isoptera of the Pagi Islands, both in color 
and size. The Siberut-Sipora series have a wing, 146.5-158.5; cul- 
men, 77.5-85 mm. The Pagi Island birds, wing, 148-159; culmen, 
77.5-87 mm. 
Ramphalcyon capensis nesoeca Oberholser from Nias Island has a 

lighter-colored head than zsoptera. 
Ramphalcyon capensis simalurensis Richmond of Simalur is much 

darker below, with the mantle more brownish than in ésoptera. 
Ramphalcyon capensis sodalis Richmond from Pulo Tuangku, 

Banjak Islands, is a larger, bluer-backed edition of s¢malurensis. 
So far as known, there are four more or less well-marked races of 

this kingfisher on the islands off the west coast of Sumatra from 
Simalur south to the Pagi Islands, as given above. No form has 
been described from Engano, the most isolated island of the group. 

ALCEDO ATTHIS BENGALENSIS Gmelin 

Alcedo bengalensis GMELIN, Syst. Nat., vol. 1, pt. 1, 1788, p. 450 (Bengalen). 

Alcedo atthis bengalensis CHASEN and Ktoss, Ibis, 1926, p. 281 (Siberut). 

One female, Siberut, September 27. 
Probably a migrant. 
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ALCEDO MENINTING PROXIMA Richmond 

Alcedo meninting prozima RicHMoND, Proc. Biol. Soc. Washington, vol. 

25, 1912, p. 104 (North Pagi Island). 

Alcedo meninting CHASEN and Ktoss, Ibis, 1926, p, 281. 

One adult male, Sipora. 
The above specimen is more greenish above and lighter below than 

the type of prowima,; in the latter character it can be matched by a 
female from North Pagi, but in the former there is no specimen in 
the North Pagi series consisting of five specimens that matches it. 

Alcedo meninting callima and Alcedo meninting subviridis Ober- 
holser,?* from the Batu Islands and Nias, respectively, agree in being 
much deeper blue above than A. m. proxwima. They are much 
alike; the only difference I can detect is the apparently longer bill 
of A. m. callima, but this presumed difference might disappear with 
a larger series. The series of A. m. callima consists of three speci- 
mens from the Batu Islands; that of A. m. subviridis, oxce from 
Nias and one from Pulo Pane Banjak Islands. 

CEYX RUFIDORSUS RUFIDORSUS Strickland 

Ceyx rufidorsa SrricKkLAnp, Proc. Zool. Soc. London, 1846 (1847), p. 99 

(Malacca) ; cf. Hartert, Nov. Zool,, vol. 9, 1902, p. 430. 

Ceyz rufidorsus rufidorsus CHASEN and K1toss, Ibis, 1926, p. 281 (part). 

One male, Siberut; three males and one female, Sipora. 
The United States National Museum has a male and a female 

trom the Batu Islands (Tana Bala and Tana Masa). 
The above series seems to have more of the Chinese violet wash 

above when compared with the series in the Museum from various 
islands in the South China Sea, Borneo, and Sumatra, though the 
female from Sipora is as red on the mantle as Bornean birds. One 
male from west Sumatra has as much of the purple wash as Sipora 
birds. The presence or intensity of the purple wash must be more 
or less individual. There appears to be no difference in size. 

CEYX DILLWYNNI Sharpe 

Ceyx dillwynni SHARPE, Proc. Zool. Soe. London, 1868, pp. 591, 593 (Labuan). 

Ceyx rufidorsus rufidorsus CHASEN and Ktoss, Ibis, 1926, p. 281 (part). 

An unsexed adult specimen from Sipora, November 26, apparently 
belongs to this species; it is quite different from C. 7. rufidorsus 
with which it was taken on the same day. Below it is white, with 
an ochraceous orange band across the breast, the flanks of the same 
color, instead of the light cadmium of @. 7. rufidorsus,; the mantle is 
black, the feathers rather broadly tipped with ochraceous orange. It . 

2 Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 7. 
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may be not true C. dilhwynni at all, but it agrees fairly well with — 
specimens from Johore and East Sumatra, except it has more black 
in the mantle and the scapulars are scarcely washed with blue at 

q 

all. The tail is black, the inner webs of the feathers ochraceous _ 
orange; the latter may be an indication that the specimen is not 
fully adult. ) 

ENTOMOTHERA COROMANDA PAGANA Oberholser 
tage i 

a 

a 

Entomothera coromanda pagana OBERHOLSER, Proce. U. S. Nat. Mus., vol. — 

48, 1915, p. 648 (North Pagi Id., W. Sumatra). 

Halycon coromanda minor CHASEN and Koss, Ibis, 1926, p. 281. 

One adult and one subadult female, Siberut; one adult male, — 
Sipora. 

These seem to be identical with North Pagi specimens. F. e. 
neophora Oberholser from East Sumatra seems to be practically — 
identical in color with /. c. pagana, but the latter has a longer — 
wing. £. ¢. minor from Borneo is darker and smaller than £. c¢. — 
neophora. All these races have been founded on rather scanty — 
material, but as they show some slight differences are at least worthy 
of provisional recognition. 

SAUROPATIS CHLORIS CHLOROPTERA Oberholser 

Sauropatis chloris chloroptera OBERHOLSER, Proc. U. S. Nat. Mus., vol. 55, 

1919, p. 879 (Sibabo Bay, Simalur Id.) 

Halcyon chloris chloroptera CHASEN and Ktoss, Ibis, 1926, p. 282. 

One female, Siberut Island. 
The single female submitted agrees with a series from Simalur 

Island. Sauropatis chloris amphiryta Oberholser of Nias hardly 
differs in size or color from the Simalur bird and is hardly worthy 
of recognition. Specimens from Engano Island are much smaller 
than S. c. chloroptera and represent a well-marked race, Sauropatis 
chloris azela Oberholser.?? We thus have two races on the islands 
off the west coast of Sumatra: 

(1) Sauropatis chloris chloroptera from Simalur south to the 
Pagi Islands; and 

(2) Sauropatis chloris azela, confined to Engano. 
If the Nias bird were recognized, it would make a break in the 

range of S. ¢. chloroptera which the slight differences assigned to 
amphiryta by its describer and shown by the specimens does not. 
warrant. 

HALCYON CONCRETA (Temminck) 

Dacelo concreta TEMMINCK, Pl. Col., livr. 58, May, 1825, pl. 346 (Sumatra). 

Haleyon concreta CHASEN and Ktoss, Ibis, 1926, p. 282. 

One immature male, Siberut. 

% Proc. U. 8S. Nat. Mus., vol. 55, 1919, p. 377. 
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There are no immature males in the National Museum with which 
to compare it. It does not agree with Sharpe’s description ** of this 
plumage, but resembles the female; the back is darker, duller green, 
and lacks the ochraceous spots; the feathers of the chest and breast 
are edged with blackish. There are a few dark-blue feathers of the 
adult plumage appearing on the back. 

HYDROCISSA CONVEXA CONVEXA (Temminck) 

Buceros converus TEMMINCK, PI. Col., livr. 89, February, 1832, pl. 5380 (Java 

and Sumatra). 

Anthracoceros coronatus converus CHASEN and Kross, Ibis, 1926, p. 282. 

Two males and four females, Siberut and two males, Sipora. 
The National Museum contains four males from Nias, one male 

(marked female) and three females (unsexed) from North Pagi 
Island, two males, South Pagi Island, one male, Pulo Mansalar, W. 
Sumatra, and a good series from the mainland, the Tambelans, and 
Borneo, but only one male from Sumatra and one female from Java. 

‘All the above apparently belong to one form and have a wing 
from 260 to 305; average 14 specimens 288 mm. 

The bird from Tana Bala, Batu Islands, has been separated as 
Hydrocissa convexa barussensis Oberholser > and was based on two 
males with a longer wing measurement. The specimens have wings 
of the same length, 315 mm., but whether this difference would be 
maintained in a larger series is problematical. It is undeniably 
greater than in any male I have been able to measure from any 
other part of the range of the species, but not as great as the varia- 
tion within Hydrocissa c. convexa. 

MEROPS PHILIPPINUS JAVANICUS Horsfield 

Merops javanicus Horsrietp, Trans. Linn. Soe. London, vol. 18, 1821, p. 
171 (Java). 

Merops superciliosus javanicus CHASEN and K1ioss, Ibis, 1926, p. 283. 

Three males, three females, and one unsexed, Siberut, September 
16—October 2. 
The above series are in worn and faded condition; the backs and 

lower parts much mixed with blue. Merops philippinus philippinus 
of the Philippine Islands has the back and breast washed with buffy; 
in the worn state, the buffy wash is accentuated. Specimens from 
other parts of the range of the species have the breast more washed 
with greenish, with little or no buffy suffusion. Siberut birds belong 
to the Javan race. The United States National Museum also has 
specimens of this race from Simalur Island, Batu Islands (Tana 
Bala), and South Pagi Island. 

* Cat. Birds. Brit. Mus., vol. 17, 1892, p. 286. 

* Journ. Washington Acad. Sci., vol. 14, 1924, p. 300. 

22482—29 2 
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I must confess that I can see no practical utility in making races ~ 
of forms distant geographically because of resemblances in plumage. — 

It is in some cases positively misleading and obscures fundamental — 

differences. Two forms of the same genus that are widely separated — 
and differ quite markedly, even though there are certain resemblances, 
may have had quite different origins or have come from a common 

| 

| 

ancestor now extinct.” For all practical purposes they are now spe- — 
cies, with their own set of forms or not as the case may be. Species, 
at least in the case of land birds, should have more or less of a 
continuous distribution. Birds of the same genus widely separated 
geographically and easily distinguished had best be treated as species, 
even though they may resemble some distant form; the resemblance — 
is covered by the genus. 

COLLOCALIA VESTITA AEROPHILA Oberholser 

Collocalia fuciphaga aerophila OBERHOLSER, Proc. U. 8S. Nat. Mus., vol. 42, 

1912, p. 16 (Siaba Bay, Nias Island)—CHAsEN and Koss, Ibis, 1926, 

p. 283. 

One male and two females, Sipora. 
These have been compared with the type of aerophila. They have 

a slight greenish gloss on the wings not seen in the type, but I can 
detect no other differences, and as the Nias bird was described from 
a single specimen it may not represent the form typically. <A single 
female in the Museum from Simalur Island has the wing a duller, 
almost glossless black and the sides of the face lighter than aerophila. 
It has been referred to C. vestita vestita by Oberholser,?® but this 
disposition of it I am inclined to doubt is the correct one. I have been 
unable to find the male specimen from the same island mentioned 
in the paper cited. 

COLLOCALIA LINCHI OBERHOLSERI Stresemann 

Collocalia linchi oberholseri STRESEMANN, Nov. Zool., vol. 19, 1912, p. 348 

(North Pagi Island).—CHAsEN and Ktoss, Ibis, 1926, p. 283. 

Two females, Sipora. 
These two specimens have shorter wings than any in the typical 

series from North Pagi Island, consisting of two males, one female, 
and two unsexed birds. The two males measure: Wing, 104, 106.5; 

tail, 43, 43. The female: Wing, 107.5; tail, 41. The two unsexed: 
Wing, 105, 106; tail, 42.5, 42.5. The two females, Sipora: Wing, 95, 
103; tail, 41,40. There appear to be no constant differences in color. 
With a larger series from Sipora the supposed difference in the 
length of wing would probably disappear. 

7 Proc. U. S. Nat. Mus., vol. 42, 1912, p. 16. 
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Collocalia linchi linchi from Java, of which the Museum now has 

a good series, is so very different in color from the races credited to 
this species that it is very doubtful if they should continue to be 
regarded as forms of it. The Javan series stand out from the other 
races of the species in having the upper parts washed with dark ivy 
green; all the other races of the species, at least so far as represented 
in the United States National Museum, have the upper parts washed 
with dull blue-green black. These colors are hard to match or define, 
but perfectly obvious to the eye. The differences are so pronounced 
that it would be better, from a practical standpoint, to recognize 
C. 1. linchi of Java as a distinct species without subspecies. 

HEMIPROCNE COMATA COMATA (Temminck) 

Cypselus comatus TEMMINCK, Pl. Col., livr. 45, April, 1824, pl. 268 (Su- 

matra).—CHASEN and Ktoss, Ibis, 1926, p. 283. 

Five males and four females, Siberut. 
Apparently not different from Sumatran specimens. The National 

Museum also has it from Nias, Tana Bala (Batu Islands), and North 

Pagi Island. 
HIEROCOCCYX FUGAX (Horsfield) 

Cuculus fugax HorsFietp, Trans. Linn. Soe. London, vol. 18, 1821, p. 178 

(Java). 

Hierococcyx fugax CHASEN and Koss, Ibis, 1926, p. 283. 

Two immature birds, Siberut. These are, as Chasen and Kloss 
remark, “too young to deal with subspecifically.” 

CACOMANTIS MERULINUS THRENODES Cabanis and Heine 

Cacomantis threnodes CABANIS and HEINE, Mus. Hein., vol. 4, 1862, p. 19 

(Malacca). 

Cacomantis merulinus threnodes CHASEN and Ktoss, Ibis, 1926, p. 284. 

Four males and two females, Siberut. 
Only two of the above are fully adult. The United States National 

Museum contains only one specimen from Malacca; it is deeper in 
color on the breast and belly than the two adult males from Siberut, 
but Chasen and Kloss ** have compared Federated Malay States speci- 
mens with those from Siberut and found them not separable. 

Oberholser 7° diagnosed the Nias Island form as Cacomantis meru- 
linus subpallidus, assigning as characters smaller size with head and 
lower parts paler. The character of smaller size does not hold, but 
it is paler than the specimens from Siberut. Whether the differences 
are great enough to warrant recognition I am unable to dicide with- 
out examining additional material. It was founded on two males, 

7 Ibis, 1926, p. 284. 

78 Smiths, Misc. Coll., vol. 60, no. 7, 1912, p. 4. 
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the type not quite adult. They measure (the type first): Wing, 4 

98-102; tail, 95-105; culmen, 19.5-19 mm. The two Siberut males | 

measure: Wing, 104-100; tail, 98.5-97; culmen, 18.5-18.5 mm. 

CHALCOCOCCYX XANTHORHYNCHUS (Horsfield) 

Cuculus wanthorhynchus HorsFiEtp, Trans. Linn. Soc. London, vol. 13, 1821, ; 

p. 179 (Java). 
j 

Chalcococcyx ranthorhynchus CHASEN and K1Loss, Ibis, 1926, p. 284. 

One male, Sipora. 
The United States National Museum contains only five specimens 

of this species. Three from Sumatra, one from Palawan, and one 
from Mindanao, Philippines. The three Sumatran specimens are 
somewhat alike; all have a bronzy wash mixed with the violet of 
the upper parts. The Sipora specimen lacks the bronzy wash on 
the upper parts and the violet comes near prune purple (blackish 
purple in the Sumatran specimens) ; the bill is about the same size 
as the Sumatran birds. In color the Palawan bird is like that of 
Sipora, but the bill is much smaller. The specimen from, Mindanao 
is somewhat intermediate between that of Sumatra and Palawan, 
but the bill is about the same size as in the Sumatran specimens. 
When sufficient material is available it will probably be found that 
the species breaks up into a number of more or less well-defined races. 

CENTROPUS SINENSIS BUBUTUS Horsfield 

Centropus bubuiws Horsrietp, Trans. Linn. Soc. London, vol. 18, 1821, p. 

180 (Java). 

Centropus sinensis bubutus CHASEN and K toss, Ibis, 1926, p. 284. 

One male, Siberut. 
The National Museum possesses only a male and female of the 

coucal from Java; the female much more purplish on the hind-neck 
than the male. The Siberut specimen resembles the Javan male, 
except the iridescence on the hind-neck is more bluish and the tail 
is more bronze green; they are about the same size. 

Three adult males and two unsexed adults from Nias Island are 
more purplish on the hind-neck, but do not differ in size. The color 
of the hind-neck seems to vary somewhat, probably due to age. 

UROCOCCYX AENEICAUDA (J. and E. Verreaux) 

Phoenicophaeus aeneicaudus J. and E. Verreaux, Rev. et Mag. Zool., 1855, 

p. 375 (Ceylon, error; type locality designated by Chasen and Kloss, Ibis, 

1926, p. 285, Sipora Island). 

Phoenicophaes curvirostris aeneicaudus CHASEN and Ktoss, Ibis, 1926, 

p. 284. 

Three males, six females, and one unsexed, Siberut; six males, six 
females, and one unsexed, Sipora. 
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The specimens from the two islands do not seem to differ in any 
way. The National Museum collection contains two males, one 
female, and one unsexed example from North Pagi Island and one 
male and two unsexed birds from South Pagi Island. These ap- 
parently do not differ in color from the Siberut-Sipora series, but 
the males apparently have a slightly longer wing. The nine males 

_ from Siberut-Sipora have a wing, 161-173.5 (average 166.5) ; three 
males from the Pagi Islands, 175-180.5 (average 177.5) mm. This 

_ difference, however, might disappear with a larger series from the 

latter locality. 
As Chasen and Kloss have remarked *° aeneicauda has a differently 

shaped nostril from erythrognathus (type of the genus Urococcyx 
Shelley), and dorneensis has another style different from either. They 

are all apparently closely related and it may be that the shape of the 
nostril has no generic significance in these birds. 

CALYPTOMENA VIRIDIS SIBERU Chasen and Kloss 

Calyptomena viridis siberu CHasmn and Kross, Ibis, 1926, p. 285 (Siberut 

Island). 

Two adult males and five immature males, Siberut. 
_ This appears to be a very good race. It is much darker, less yel- 
- lowish green than C. v. continentis; it also appears to be somewhat 

larger. One immature male from North Pagi and three females 
from South Pagi in the National Museum probably belong to the 
Siberut form; they have longer wings than birds from the mainland. 
I have been unable to compare C. v. siberu with C. v. viridis, of 
Sumatra, as this form is not represented at present in the National 
Museum. 

PITTA MOLUCCENSIS MOLUCCENSIS (P. L. S. Miiller) 

Turdus moluccensis P. L. 8S. Mt itrr, Natursyst. Suppl., 1776, p. 144 

(Moluceas, error; Tenasserim). 

Pitta brachyura cyanoptera CHASEN and Kutoss, Ibis, 1926, p. 285. 

One unsexed bird, Sipora, Nov. 3. 
This specimen differs in the color of the rump from any I have 

been able to examine from Sumatra and the mainland. In the 
latter the rump is deep dull violaceous blue, while in the Sipora bird 
it is venetian blue. It does not differ in size from Sumatran speci- 
mens, and the color of the rump may be aberrant, hence I hesitate 
to name it. 

Pitta moluccensis lepta Oberholser *° was founded upon two males 
from Siaba Bay, Nias, and one female from Pulo Tuanku, Banjak 
Islands. The only characters, given are smaller size, especially the 

2 Tbis, 1926, p. 285. 
80 Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 8. 
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bill. Five males and two females from east Sumatra measure: | 
Wing, 119-180.5 (125); culmen, 26-29 (28) mm. The two males 
from Nias: Wing, 118-119; culmen, 25-26 mm. The female from — 
Pulo Tuanku: Wing, 117.5; culmen, 25 mm. There are apparently 
no constant color differences. 

The type of P. m. lepta has blackish central strips on the feathers 
of the mantle and some of the middle wing coverts have a deep green 
central stripe. The Pulo Tuanku specimen is similar and I have 
found a few mainland specimens in like condition; possibly an age 
character. 

HIRUNDO RUSTICA GUTTURALIS Scopoli 

Hirundo gutturalis Scorori, Del. Flor. et Faun. Insubr., vol. 2, 1786, p. 93 

(New Guinea). 

Hirundo rustica gutturalis CHASEN and Ktoss, Ibis, 1926, p. 286. 

One female, Siberut, September 17. 

ARIZELOMYIA LATIROSTRIS LATIROSTRIS (Rafiies) 

Muscicapa latirostris RAFFLES, Trans. Linn. Soe. London, vol. 13, 1821, p. 

312 (Sumatra). 

Alsecnax latirostris CHASEN and Ktoss, Ibis, 1926, p. 286. 

One male (so marked on label), Siberut. 
This is a very brown-backed bird, the chest with dusky streaks. 

The upper parts are browner than in any specimen with which I have 
been able to compare it. It is a bird of the year in fresh autumnal 
plumage which may account for the browner, more ferruginous 
plumage. 

MUSCITREA GRISOLA VANDEPOLLI (Finsch) 

Pachycephala vandepolli Finscu, Notes Leyden Mus., vol. 20, 1899, p. 224 

(Pulo Tello, Batu Islands). 

Muscitrea grisola nesiotis OBERHOLSER, Smiths. Mise. Coll., vol. 60, no. 7, 1912, 

p. 11 (Sibabo Bay, Simalur Island). 

Muscitrea grisola grisola CHASEN and Ktoss, Ibis, 1926, p. 287. 

One male and one female, Siberut. 
Muscitrea grisola nesiotis was founded upon a male and female and 

while they are browner on the upper parts and the head is duller, 
browner gray than in Muscitrea grisola grisola from the mainland 
on an average, yet there are specimens of the latter that match them 
in this respect. The Simalur specimens have a larger bill, however. 
The description of Pachycephala vandepolli Finsch ** seems to fit it 
very well, though the measurements given for the culmen are some- 
what smaller than those I obtain for the Simalur male, but this 
apparent difference may be due to employing a different method of 
measurement. 

#1 Notes Leyden Museum, vol, 20, 1899, p, 224. 
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The two Siberut specimens agree with those from Simalur in size, 
but are of a lighter, less rufescent brown on the back; they are in 
more worn, less fresh plumage, however. 

There is a young female, in the United States National Museum 
(179947), from South Pagi Island which has the top of the head 
brownish olive instead of deep mouse gray; back lighter and more 
rusty brown; secondaries outwardly edged with tawny; lower mandi- 
ble horn color, except at tip. These differences are due to age in 
my opinion. 

Five males of M. g. grisola, measure: Wing, 82-87 (83.9) ; culmen, 13-15 

(13.9) mm. 

Type of M. g. nesiotis (Simalur) : Wing, 87; culmen, 15 mm. 

The male from Siberut: Wing, 85; culmen, 17. 

Two females of VM. g. grisola: Wing, 77-83; culmen 13.5-14. 

One female from Simalur: Wing, 86; culmen, 15. 

One female from Siberut: Wing, 83; culmen, 15. 

One immature female from South Pagi: Wing, 79; culmen, 15. 

HYPOTHYMIS AZUREA LEUCOPHILA Oberholser 

Hypothymis azurea leucophila OBERHOLSER, Proc. U. S. Nat. Mus., vol. 39, 

1911, p. 607 (North Pagi Island, W. Sumatra). 

Hypothymis azurea sipora CHASEN and Ktoss, Ibis, 1926, p. 287 (Sipora 

Island, W. Sumatra). 

Five males and one female, Siberut; five males and three females, 

Sipora. 
The material submitted seems to be identical with the small series 

in the United States National Museum from the Pagi Islands on 
which the name leucophila was founded. 

On the west Sumatra islands the following species and forms are 
found: 

Hypothymis abbotti Richmond, Pulo Babi and Pulo Lasia. 

Hypothymis azurea consobrina Richmond, Simalur Island. 

Hypothymis azurea amelis Oberholser, Nias Island. 

Hypothymis azurea isocara Oberholser, Banjak Islands. 

Hypothymis azurea ponera Oberholser, Batu Islands. 

Hypothymis azurea leucophila Oberholser, Mentawi Islands. 

Hypothymis dzurea richmondi Oberholser, Engano Island. 

The Mentawi form is the only one in the above list with a white 
belly, and it is more nearly related to the subspecies occurring on 

Sumatra. 
CULICICAPA CEYLONENSIS AMPHIALA Oberholser 

Culicicapa ceylonensis amphiala, OBERHOLSER, Smiths. Mise. Coll., vol. 60, 

no. 7, 1912, p. 12 (North Pagi Island, W. Sumatra). 

Culicicapa ceylonensis percnocara CHASEN and Kross, Ibis, 1926, p. 288. 

Three males, two females, and one unsexed skin, Siberut. 

The series agrees with two males (one the type) from North Pagi 
Island. 
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Two specimens from Simalur Island (Culicicapa ceylonensis perc- — 
nocara Oberholser) and two from Nias Island (Culicieapa ceylon-— 
ensis pellonota Oberholser) described in the same paper with the 
Pagi bird belong apparently to one form. They agree, however, — 
in having the throat and chest darker, the breast and belly a deeper — 
yellow, the pileum darker, and the backs more yellowish than in the ~ 
Mentawi form. The name Culicicapa ceylonensis perenocara, stands 
first on the page and is the one to be used, with pellonota as a 
synonym. ‘There is no appreciable difference in size between the two 
forms. 

GRAUCALUS SUMATRENSIS CRISSALIS Salvadori? 

Graucalus crissalis SaALvaporI, Ann. Mus. Civ. Storia Nat. Genova, ser. 2, 

vol. 14, 1894, p. 592 (Si Oban, Sipora Id.). 

Artamides sumatrensis halistephis OBERHOLSER, Smiths. Misc. Coll., vol. 60, 

no. 7, 1912, p. 14 (South Pagi Id.). 

Coracina sumatrensis crissalis CHASEN and Kuoss, Ibis, 1926, p. 288. 

Six adult males, three immature males, and nine females, Sipora; 
four adult males and four females, Siberut. 

The series from Siberut appears to be slightly darker and on the 
average a trifle smaller than that from Sipora, but the differences 
are too slight, in my opinion, to warrant providing it with a name. 
I can not appreciate any differences between South Pagi Island speci- 
mens and those from Sipora. Doctor Oberholser, in naming A. s. 
halistephis, apparently overlooked Salvadori’s description of G. cris- 
salis. 

Graucalus s, crissalis is the darkest of all the forms thus far 
described from the islands off the west coast of Sumatra, with the 
possible exception of Graucalus swmatrensis kannegieteri of Nias, 
of which I have seen no specimens. 

VOLVOCIVORA CULMINATA CULMINATA (A. Hay) 

Ceblepyris culminatus A. Hay, Madras Journ. Liter. and Sci., vol. 13, pt. 2, 

1844 (1845), p. 157 (Malacca). 

Lalage fimbriata culminata CHASEN and Ktoss, Ibis, 1926, p. 289. 

Two males and one female, Siberut. 
The males agree with a specimen of this form from the Kateman 

River, E. Sumatra, in color and size. The type of Campephaga 
compta Richmond and another female from Simalur Island are 
darker above, the postocular stripe is broader; it is more heavily 
barred below than in the single female from Siberut. The Simalur 
bird evidently represents a recognizable form. A pair of Volvo- 
cwora fimbriata from Java in the United States National Museum 

are so much darker than culminata that I can see no utility in making 
the latter a form of it. A. culminata is, however, evidently divisible 
into several forms. 
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Stuart Baker ** says Campephaga is preoccupied, but I can not 
find that this is so. I would, however, restrict this name to the 
African species and use Volvocivora Hodgson for the Asiatic birds 
usually placed in Campephaga. Lalage Boie should be restricted to 
Lalage nigra (Forster) and its allies. 

IRENA PUELLA CRINIGERA Sharpe 

Trena criniger Suarpr, Cat. Birds. Brit. Mus., vol. 8, 1877, p. 267 (Borneo). 

Glauconympha cyanea megacyanea OBERHOLSER, Journ. Washington Acad. 

Sci., vol. 7, 1917, p. 540 (Pulo Tuanku, Banjak Islands). 

Irena puella crinigera CHASEN and KtLoss, Ibis, 1926, p. 289. 

A large series of adults and immatures from Sipora and Siberut. 
The United States National Museum has a series from Pulo 

Tuanku, Banjak Islands, Nias, South Pagi Island, and Tana Bala, 
Batu Islands. All of these seem to belong to one form along with 
the material from Sipora-Siberut. Comparing this series with one 
from Borneo and Sumatra, I can detect no constant difference in 
size or color. The males in the Borneo-Sumatran series, on an aver- 
age, seem to have the upper and under tail coverts longer, but this is 
not constant. 

The wings of the males measure as follows: 

Five from Siberut, 118.5-123. 

Three from Sipora, 118-122.5. 

Two from South Pagi, 124.5. 

One from Batu Islands, 121.5. 

Two from Banjak Islands, 124-125. 

One from Nias, 128.5. 

Five from Borneo and Banka, 118-122.5. 

The wings of the females measure as follows: 

Four from Siberut, 118.5-122.5. 

One from Sipora, 117. 

One from South Pagi, 121. 

One from Banjak Islands (type of megacyanea), 119. 

One from Nias, 121. 

Four from Borneo and Sumatra, 115.5-120. 

BRACHYPODIUS ATRICEPS CHRYSOPHORUS (Oberholser) 

Microtarsus melanocephalos chrysophorus OBERHOLSER, Smiths. Mise. Coll., 

vol. 60, no. 7, 1912, p. 10 (South Pagi Island). 

Brachypodius atriceps atriceps CHASEN and Ktoss, Ibis, 1926, p. 289. 

Four males and four females, Siberut; three males, two females, 

and one unsexed, Sipora. 
The above material agrees with that in the United States National 

Museum from South Pagi Island, consisting of five males and three 

® Fauna Brit. India, Birds, ed. 2, vol. 2, 1924, p. 336. 
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females. The latter series differs from one from Sumatra and the 
mainland in being more golden on the posterior lower parts; on an 
average, viewed in series, the back is deeper, not quite so greenish 

yellow. I can detect no difference in the color of the rump between 
Mentawi and the Sumatra-Mainland series, however. There are 
individual specimens in the two series that can hardly be told apart, 
but on the whole there is a good average difference. There is an 
immature specimen in the National Museum from North Pagi Island 
and two females from Nias Island that I would assign also to 
chrysophorus. 

Brachypodius melanocephalus hyperemus (Oberholser) from 

Simalur Island is a very well marked form, with a larger bill than 
either atriceps or chrysophorus and on an average is also darker on 
the chest and back. 

In this species the sexes are similar but the female averages slightly 
smaller, has a shorter bill, and is greener not so yellowish on the 
back and chest. 

Three males from Sumatra (2) and Banka (1), measure: Wing, 76-79 

(77.5) ; culmen, 13.5-14 (13.8) mm. 

Three males from Trong, Peninsular Siam: Wing, 78.5-82.5 (79.2) ; 

culmen, 13.5-14 (13.8) mm. 

Five males from South Pagi Island: Wing, 76.5-80 (77.8); culmen, 

14-14.5 (14.4). 
Three males from Sipora: Wing, 73.5-78.5 (75.8) ; culmen, 13.5-14 (138.8). 

Four males from Siberut: Wing, 73.5-79 (75.4) ; culmen, 13.5-14 (13.8). 

Ten males from Simalur: Wing, 77-82 (79.1) ; culmen, 14.5-15.5 (14.8). 

MICROTARSUS MELANOLEUCOS PROXIMUS Riley 

Microtarsus melanoleucos proximus Rivey, Proc. Biol. Soc. Washington, vol. 

40, 1927, p. 96 (Siberut Island). 

Microtarsus melanoleucus CHASEN and Kross, Ibis, 1926, p. 290. 

Four males and three females, Siberut. 
The female in this species differs from the male in slightly smaller 

size and the more brownish, less blackish tone of the plumage. Com- 
paring the four males from Siberut with one male from Malacca and 
two from Borneo, the first mentioned series is much deeper black, 
with little or no brownish shade. The females from Siberut are 
more like the males from Borneo and may only with difficulty be 
distinguished. The females from Borneo are more brownish than 
those from Siberut and could hardly be called blackish at all. I 
can detect no difference worthy of note between the single male from 
Malacca and those of Borneo. 

Four males from Siberut measure: Wing, 82-88 (84.6); culmen, 14-15 

(14.6) mm. ; 

One male from Malacca and two from Borneo, measure: Wing, 84.5- 

85.5 (84.8) ; eulmen, 15-15.5 (15.2) mm. 
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PYCNONOTUS PLUMOSUS PORPHYREUS Oberholser 

Pycnonotus plumosus porphyreus OBERHOLSER, Smiths. Mise. Coll., vol. 60, 

no. 7, 1912, p. 11 (North Pagi Island). 

Pycnonotus plumosus inornatus CHASEN and Kuioss, Ibis, 1926, p. 290. 

Eleven males and six females, Sipora; four males and five fe- 
males, Siberut. 

The above material agrees with the series in the United States 
National Museum from the Pagi Islands, Nias, Banjak, and Batu 
Islands, Pulo Mansalar and Tapanuli Bay, West Sumatra, all of 
which evidently represent one race. <A series from east Sumatra, 
Banka, Billiton, the Malay Peninsula islands off Singapore, and 
south Tenasserim represent another race, paler below—especially 
on the belly—than the one from west Sumatra. The type locality 
of Pycnonotus plumosus Blyth is Singapore. Chasen and Kloss 
record the irides of the Mentawi and Sumatran birds as yellow and 
those from the mainland as red. This agrees with Dr. W. L. 
Abbott’s notes on the color of the eyes for birds of the islands off 
the west coast of Sumatra and Tapanuli Bay, west Sumatra, but the 
birds from east Sumatra he records as crimson brown and those 
from the mainland as dull red or reddish brown. There are thus 
evidently two forms of the species occurring in Sumatra, one in 
the east and the other in the west and the islands off the coast. 
This makes the application of Bonaparte’s** name, Pycnonotus 
énornatus uncertain, until some one familiar with the forms of this 
species has an opportunity to examine the type in Leyden. For the 
present it is better to use a name of certain application. There 
appears to be little or no difference in size between the two forms. 

COPSYCHUS SAULARIS PAGIENSIS Richmond 

Copsychus sdularis pagiensis RicHMOND, Proc. Biol. Soe. Washington, 

vol. 25, 1912, p. 105 (North Pagi Id.).—CHASEN and Ktoss, Ibis, 1926, 

p. 291. 

One adult male and two adult females, Sipora; one immature 
female, Siberut. 

The above adult male agrees with the type of C. s. pagiensis fairly 
well. The wing in the type is a trifle shorter, but it has a longer bill 
than the Sipora male; in the latter the extreme tip of the bill is miss- 
ing, but this is not enough to account for the difference. The culmen 
in the type measures 23.5; in the Sipora male, 19+. The culmen in 
the two females measures 22.5, 20 mm.; in a female from North Pagi, 
22. In the immature bird from Siberut the culmen measures 22.5 

and it undoubtedly belongs to this large long-billed race. 

*3 Consp. Gen. Ay., vol. 1, 1850, p. 263 (Sumatra). 
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COPSYCHUS SAULARIS subspecies 3 

Copsychus saularis CHASEN and K1oss, Ibis, 1926, p. 291. 

Two unsexed examples, Siberut. 
The above two specimens are apparently females in molt, and one 

is certainly a bird of the year, as it still retains some of the spotted 
[ 
4 

feathers on the side of the throat. Both have rather small bills (19 

and 19.5 mm.), much smaller than the still younger female that I 
have assigned to pagiensis. It is possible that there are two forms 
of this thrush occurring together on Siberut, and possibly on Sipora 
(the female assigned to pagiensis with the culmen 20 mm.). Should — 
this prove to be the case, pagiensis would be entitled to full specific 
rank, 
Two other races have been described from islands off the west 

coast of Sumatra, namely: 
Copsychus saularis zacnecus Oberholser, Simalur Island, and 
Copsychus saularis nesiarchus Oberholser, Nias Island. ‘ 
Both are small-billed forms like the present. The Simalur bird with 

a culmen 21-20 mm. in the male; 19.5 in the female. The Nias bird, 

18-21 mm. The two forms are much alike and may eventually have 
to be united under the older name proposed for the Simalur bird. 
They were originally established on scanty and insufficient material, 
consisting of two males and one female from Simalur and two males 
from Nias. 

KITTACINCLA MELANURA MELANURA Salvadori 

Cittocincla melanura Satvaport, Ann, Mus. Civ. Stor. Nat. Genoy., ser. 2, 

vol. 4, 1887, p. 549, pl. 8, fig. 1 (Nias Island). 

Kittacinela melanura hypeoliza OBERHOLSER, Smiths. Mise, Coll., vol. 60, no. 

7, 1912, p. 138 (Simalur Island). 

Kittacincla melanura opisthochra OBERHOLSER, Smiths. Mise. Coll., vol. 60, 

no. 7, 1912, p. 13 (Pulo Lasia). 

Kittacinela melanura pagiensis OBERHOLSER, Smiths. Mise. Coll., vol. 76, no. 

6, 1923, p. 3 (North Pagi Island). 

Kittacincla malabarica melanura CHASEN and Ktoss, Ibis, 1926, p. 291. 

One adult male, two immature males, and one female, Sipora; 
one young male, Siberut. 
The type of Kittacincla melanura pagiensis Oberholser, is a bird of 

the year molting into the adult plumage. It is matched in size by 
the immature males from Sipora and fairly well as to color. The 
form was founded on the single specimen. The adult male from 
Sipora can not be distinguished in color or size from a series from 
Nias; the bill is a little longer but not enough to be significant in a 
single specimen. Allowing for seasonable differences, I can not detect 
any characters that will separate the Simalur and Pulo Lasia and 
Pulo Babi birds from that of Nias. In other words, as far as our 
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material shows, there is only one well-defined form of this type on the 

islands off the west coast of Sumatra. 

The various series measures as follows: 

Four males, Nias: Wing, 87-96 (91); culmen, 15.5-17 (16.4). 

Three males, Simalur: Wing, 90-93 (90); culmen, 16-17 (15.5). 

One male, Pulo Babi: Wing, 96; culmen, 16.5. 

One male, Sipora: Wing, 93; culmen, 18. 

Two females, Nias: Wing, 84; culmen, 16. 

Two females, Simalur: Wing, 86; culmen, 15-16 (15.5). 
One female, Pulo Babi: Wing, 84; culmen, 16.5. 

One female,” Pulo Lasia (type): Wing, 92; culmen, 17. 

Type of K. m. pagiensis,” wing, 84; culmen, 16. 

ORTHOTOMUS SEPIUM CONCINNUS Riley 

Orthotomus sepium concinnus RiLEy, Proc. Biol. Soc. Washington, vol. 40, 

1927, p. 96 (Sipora Island). 

Orthotomus sepium ochrommatus? CHASEN and Ktoss, Ibis, 1926, p. 292. 

Eight males and six females, Sipora; three males, three females, 
and five unsexed birds, Siberut. 
Judging by the few adult males from Siberut, the Sipora and Siberut 

birds belong to the same form. Both series agree in being lighter, 
purer gray above, with the head and throat lighter cinnamon than 
Orthotomus sepium ochrommatus Oberholser, of the Pagi Islands. 
Orthotomus sepium baeus Oberholser, of Nias Island, is darker and 
nearer cineraceus than the Pagi Island form and need not be 

considered here. 
The series from the various Mentawi Islands measure as follows: 

Wight males, Sipora: Wing, 43.5-50 (47.2) ; culmen, 14.5-15.5 (14.9). 

Three males, Siberut: Wing, 46-51 (48.7) ; culmen, 15-15.5 (15.2). 

Four males, Pagi Islands (North Pagi, 3; South Pagi, 1): Wing, 50-52 

(50) ; culmen, 14.5-15.5 (15). 

Six females, Sipora: Wing, 44-47.5 (45.9) ; culmen, 14-15 (14.4). 

Three females, Siberut: Wing, 48-46.5 (45) ; culmen, 14.5-15 (14.8). 

One female, North Pagi Island: Wing, 48.5; culmen, 14. 

LANIUS TIGRINUS Drapiez 

Lanius tigrinus Draptez, Dict. Class. Hist. Nat., vol. 13, 1828, p. 523 (Java). 

Lanius tigrinus CHASEN and Ktoss, Ibis, 1926, p. 292. 

A series of nine immature birds from Siberut and three from 
Sipora. 

The series from Siberut were taken September 18—October 2; those 
from Sipora October 29-November 8. 

The United States National Museum possesses two immature ex- 
amples from Simalur Island, November 25 and December 12, and 
three from Tana Bala, Batu Islands, February 6-13. 

a 

4 Marked as a female, but probably a male. 
% Marked male, but probably a female. 
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CORVUS ENCA ENCA (Horsfield) 

Fregilus enca Horsrretp, Trans. Linn? Soc. London, vol. 18, 1821, p. 164 

(Java). 
Corvus enca enca CHASEN and Kxoss, Ibis, 1926, p. 293. 

Four males and five females, Sipora; two females, Siberut. 

The above material has been compared with a male and female 

from Java and I can find no difference between them. The United 

States National Museum collection contains specimens of Corvus enca 
compilator Richmond from Simalur and Nias and Biittikofer %¢ 
records Corvus macrorhynchus from the latter island also. 

DICRUROPSIS BORNEENSIS VIRIDINITENS Salvadori 

Dicruropsis viridinitens SALvAporI, Ann, Mus. Ciy. Storia Nat. Genova, ser. 

2, vol. 14, 1894, p. 593 (Sipora Island). 

Dicrurus borneensis viridinitens CHASEN and Ktoss, Ibis, 1926, p. 293. 

Six males, three females, and one unsexed bird, Siberut; five males, 
four females, and one without sex, Sipora. 
A series of two males, five females, and one unsexed exampled col- 

lected on South Pagi Island by Dr. W. L. Abbott, does not differ 
essentially from the Siberut-Sipora series. Otherwise I have nothing 
to add to Chasen and Kloss’s remarks. 

DICRURUS LEUCOGENIS PERIOPHTHALMICUS (Salvadori) 

Buchanga periophthalmica Satvaport, Ann. Mus. Civ. Storia Nat. Genova, 

ser. 2, vol. 14, 1894, p. 594 (Si Oban, Sipora). 

Dicrurus leucogenis diporus OBERHOLSER, Smith. Mise. Coll., vol. 60, no. 7, 

1912, p. 15 (North Pagi Id.). 

Five males, five females, and one skin without sex, Sipora. 
This series has been compared with the type of D. 7. diporus and 

found to be practically identical, both as to coloration and size. The 
latter was originally compared with D. 1. leucogenis and D. 1. stig- 
matops, but not with D, 1. periophthalmicus, of which there were 
probably no specimens in this country at that time. 

DICRURUS LEUCOGENIS SIBERU Chasen and Kless 

Dicrurus leucogenis siberu. CHASEN and Koss, Ibis, 1926, p. 294 (Siberut 

Island). 

Kight males and three females, Siberut. 
The above series compared with D. l. periophthalmicus averages 

darker above and below; the white of the cheeks is somewhat reduced 
in size; the size is, however, hardly less. 

86 Notes Leyden Mus., vol. 18, 1896, p. 189. 
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ORIOLUS CHINENSIS SIPORA Chasen and Kloss 

Oriolus chinensis sipora CHASEN and Kross, Ibis, 1926, p. 294 (Sipora 

Island). 

Five adult males, six adult females, and one immature female, 
Sipora. 
The only difference I can detect between O. c richmondi of the 

Pagi Islands and the present form is in the color of the wings. In 
sipora the inner primaries are more extensively margined with gray- 
ish or yellowish-white on the outer web and at the tip and the inner 
secondaries and tertials have the yellow outer web at the tip more 
extensive. These differences seem quite constant. There appears to 
be little or no difference in size between the two series. 

Five males from Sipora measure: Wing, 149.5-154.5 (151.4) ; culmen, 

382-33.5 (32.5). 

Six males from North Pagi (5) and South Pagi (1) measure: Wing, 

145.5-152.5 (150.7) ; culmen, 31.5-33 (32.6). 

Six females from Sipora: Wing, 146.5-152 (149); culmen, 31-33 (31.9). 

Three females from South Pagi: Wing, 141-152 (147.7) ; culmen, 32-84.5 

(32.8). 

ORIOLUS CHINENSIS SIBERU Chasen and Kloss 

Oriolus chinensis siberw CHASEN and Ktoss, Ibis, 1926, p. 294 (Siberut 

Island). 

Five adult males, one immature male, four adult females, one imma- 
ture female, and one without sex, Siberut. 

More greenish on the back than in sipora with less extensive white 
margins to the inner primaries and less yellow on the outer web of the 
inner secondaries and the tertiaries. In the latter character resem- 
bling richmondi, but the back more greenish. There appears to be 
little or no difference in size between s¢pora and siberu, except the 
latter on the average has a longer bill. 

Five males from Siberut measure, wing, 146-156 (151.7) ; culmen, 33-34 

(33.5), and four females; wing, 141.5-151 (145.4); culmen, 31.5-33.5 

(32.4). 

Oriolus chinensis mundus of Simalur Island is a very distinct form 
with no speculum in the wing and the yellow on the tertials much 
reduced; the bill longer than any other Barussan Island form. It 
needs no comparison with the Mentawi forms. 

ORIOLUS XANTHONOTUS MENTAWI Chasen and Kloss 

Oriolus canthonotus mentawi CHASEN and KLoss, Ibis, 1926, p. 295 (Siberut 

Island). 

Four adult males and one adult female, Siberut; one adult and one 
immature male, Sipora. 
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The only adult female submitted is certainly darker than the main- — 
land bird. An adult female in the United States National Museum ~ 
from Java (the type locality of wzanthonotus) has the top of the head © 
and nape deep mouse gray, the feathers with a rather broad central — 
sooty black stripe; the mantle lemon chrome, the feathers streaked — 
centrally with pyrite yellow; rump lemon chrome. This is quite 
different from the warbler green back of the mainland and Mentawi 
bird; and the top of the head is much darker than in even the 
Mentawi bird. Whether these differences would hold in a larger 
series I do not know. ; 

The single adult male from Sipora is less heavily streaked below 
than the Siberut males, but I believe this is an individual difference. 
One of the Siberut males has the breast and belly strongly tinged with 
citron yellow. 

AGROPSAR STURNINUS (Pallas) 

Gracula sturnina PALLAS, Reise. Russ. Reichs., vol. 3, 1776, p. 695 (Dauria). 

Sturnia sturnina CHASEN and Ktoss, Ibis, 1926, p. 295. 

One immature female, Sipora, October 23. 
The United States National Museum possesses an immature female 

from Simalur Island, December 11. 

GRACULA JAVANA BATUENSIS Finsch 

Gracula batuwensis FinscH, Notes Leyden Mus., vol. 21, 1899, p. 14 (Pulo 

Yello, Batu Islands). 

Gracula javana enganensis CHASEN and Kross, Ibis, 1926, p. 295. 

Four males and six females, Siberut; six males, six females, and 
one unsexed, Sipora. 

The United States National Museum possesses one adult male and 
two adult females from North Pagi Island and three adult males 
and two adult females from South Pagi Island. The series from 
Siberut, Sipora, and the Pagi Islands agree in size and color and 
undoubtedly represent but a single form. Comparing the Mentawi 
series with one consisting of two adult males and seven adult females 
from Engano Island, I find the former to be slightly larger, with 
a considerably longer and heavier bill. Undoubtedly Gracula javana 
enganensis is restricted to Engano Island. 

Gracula robusta of Nias is a larger bird with a much larger and 
heavier bill and the line of feathers on the sides of the neck, separat- 
ing the bare space below the eyes from the occipital lappets, is 
broader and differently shaped from the forms grouped under 
Gracula javana. In Gracula robusta the line of feathers just re- 

ferred to is broader above, while in the forms of Gracula javana it is 
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narrower above, broader below, and much narrower in width. In 
my opinion Gracula robusta is a well-marked species with its own 
insular subspecies. 

The forms I am prepared to recognize from the islands off the 
west coast of Sumatra are as follows: 

(1) Gracula robusta robusta Salvadori. Size large; culmen, 34-38 

(35.5), Nias Island and Pulo Babi. 

(2) Gracula robusta ophellochlora Oberholser. Somewhat smaller; 

eculmen, 32.5-84 (33.5). Banjak Isiands (Pulo Tuangku). 

(3) Gracula javana miotera Oberholser. Somewhat like enganensis but. 

slightly larger; culmen, 28-80 (29.2). Simalur Island. 

(4) Gracula javana batiwensis Finsch. Larger than either miotera or 

enganensis, especially the bill; culmen, 30-34 (32)." Batu Islands 

and Mentawi Islands (Siberut, Sipora, North and South Pagi). 

(5) Gracula javana enganensis Salvadori. Somewhat smailer than 

batuensis the bill pronouncedly so; culmen, 25-30 (28). 

LAMPROCORAX PANAYENSIS PACHISTORHINUS Oberholser 

Lamprocoraz chalybeus pachistorhinus OBERHOLSER, Smiths. Mise. Coil., 

vol. 60, no. 7, 1912, p. 17 (South Pagi Island). 

Aplonis panayensis altirostris CHASEN and K1ioss, Ibis, 1926, p. 296. 

Seven males and. three females, Siberut; two males and four 
temales, Sipora. 

The United States National Museum ‘possesses seven adult males 

and three adult females from South Pagi Island. The birds from 

Siberut, Sipora, and South Pagi Island apparently belong to one 
form, but it is not the same as that from Nias Island (altirostris). 
The Mentawi Island subspecies has a larger, heavier bill and is 
slightly less glossy. 

The specimens of this species in the United States National Mu- 
seum from the islands off the west coast of Sumatra fall naturally 

into three recognizable forms, to which is to be added a form de- 

scribed from Pulo Pinie not here represented. They are as follows: 

(1) Lamprocorax panayensis altirostris. 

Calornis altirostris Satvaport, Ann. Mus. Civ. Stor. Nat. Gen., ser. 2, 

vol. 4, 1887, p. 553, pl. 9, fig. 1 (Nias). 

Lamprocoraxr chalybeus rhadinorhynchus OBERHOLSER, Smiths. Misc. Coll., 

vol. 60, no. 7, 1912, p. 17 (Simalur). 

Lamprocorar panayensis nesodramus OBERHOLSER, Journ. Washington Acad. 

Sei., vol. 16, 1926, p. 516 (Pulo Babi). 

The Museum has specimens from Nias, Simalur, and Pulo Babi. 

Twenty-nine spécimens. 

8 Hight specimens, 

22482—29 5) 
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This form is slightly smaller with a smaller bill than that from 

the Mentawi Islands. The birds from Nias, SiQAte, and Pulo Babi 

measure as follows: ¥ 

Nias. Three adult males: Wing, 96-103 (99) ; tail, 62-62.5 (63.8) , 

culmen, 19. Four adult females: Se vise 97-104 (100) ; tail, 56-65.5 

(60) ; culmen, 17-18 (17.6). ’ 

SIMALUR. om adult male (type of rhadinorhynchus): Wing, 

101.5; tail, 60; culmen, 17.5. One adult female: Wing, 102.5; tail, 

62; culmen, 17.5. i 

Puro Bart. Two adult females: Wing, 102-104; tail, 62.5-64; 

culmen, 17-18. 

(2) Lamprocorax panayensis pachistorhinus Oberholser. 

Somewhat larger than altirostris, but less glossy and with a larger 

bill. Apparently confined to the Mentawi Islands. 
Fourteen males measure: Wing, 102-113 (106.3); tail, 62-69.5 

(65); culmen, 18.5-21.5 (19.8); and ten females, wing, 100-105 

(102.4) ; tail, 61-67.5 (63) ; culmen, 17.5-20.5 (19.3). 

(3) Lamprocorax panayensis enganensis. 

Calornis enganensis Satvapori, Ann. Mus. Civ. Storia Nat. Gen., ser. 2, 
vol. 12, 1892, p. 187 (Hngano). 

Similar to pachistorhinus, but with a longer wing and tail; the 
bill smaller and weaker. | 

Five adult males measure: Wing, 112-114 (112.7); tail, 70-77 
(72.9); culmen, 18-19 (18.3); and three adult females, wing, 105.5- 
114 (109.5) ; tail, 67—74.5 (70.5) ; culmen, 18.5-19 (18.7). 

(4) Lamprocorax panayensis leptorrhynchus. 

Aplonis panayensis leptorrhynchus STRESEMANN, Noy. Zool., vol. 20, 1913, 

p. 377 (Pulo Pini). 

Of this form the United States National Museum collection con- 
tains no specimens, but from the measurements given by the de- 
scriber it is as large or larger than enganensis. No length of culmen 
is given, unfortunately. It must be a recognizable form, however, as 
the measurements would indicate a larger bird than altirostris or 

pachistorhinus, and it could not very well be enganensis, as the 
_Mentawi form would come in between. 

MOTACILLA CINEREA CASPICA (S. G. Gmelin) 

Parus caspicus 8. G. GMELIN, Reise d. Russland, vol. 3, 1774, p. 104, pl. 20, 

fig. 2 (Enzeli or Enseli, Caspian Sea). 

Motacilla cinerea caspica CHASEN and K1oss, Ibis, 1926, p. 296. 

One male, one female, and one unsexed bird, Sipora, October 12-21. 
. ; 
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BUDYTES FLAVUS SIMILLIMUS (Hartert) 

Moitacilla flava simillima Harrert, Vigel Pal. Fauna, vol. 1, pt. 3, 1905, 

p. 289 (Kamchatka to Moluccas, etc.) ; Noy. Zool., vol. 26, 1919, p. 167 

(type from Sulu Island).—CuHasen and K1oss, Ibis, 1926, p. 296. 

One female, Siberut, September 20; one female, Sipora, October 11. 

The above two specimens are young birds; they agree fairly well 

with northern Celebes specimens in the same stage of plumage. 

DENDRONANTHUS INDICUS (Gmelin) 

Motacilla indica GMELIN, Syst. Nat., vol. 1, pt. 2, 1789, p. 962 (India). 

Dendronanthus indicus CHASEN and Kntoss, Ibis, 1926, p. 297. 

One male and two females, Siberut, ‘September 12-15; two males 

and five females, Sipora, October 22—-November 2. 

The United States National Museum possesses specimens from: 

Simalur Island, October 25-November 30; Nias Island, February 20- 

March 25; Tana Bala, Batu Islands, February 5 and 6. 

CHALCOSTETHA CALCOSTETHA PAGICOLA Oberholser 

Yhalcostetha caicostetha »ugicola OBERHOLSER, Smiths. Mis. Coll., vol. 60. 

ao. 7, 1912, p. 17 (North Pagi Island). 

Chalcostetha calcostetha calcostetha CHASEN and Kutoss, Ibis, 1926, p. 297 

(Sipora). 

Chalcostetha calcostetha siberu. CHASEN and Kross, Ibis, 1926, p. 297 

(Siberut). 

Five males and four females, Sipora; one male and two females, 

Siberut. 
The two females from Siberut are paler than those from Sipora, 

but a female from North Pagi Island exactly matches them. There 
is no difference in size. I am inclined to think the deeper color of 
the Sipora females is due to the fresher condition of the plumage. 
They were collected in middle or late October, while the Siberut 
females were collected in middle or late September. One female in 

_ the Sipora series, collected October 21, is somewhat worn and is 
almost, if not quite, as pale as Siberut females. Specimens from 
Nias and the Batu Islands do not appear to differ from those from 
the Pagi Islands. If any form is to be named, it would be that 
from Sipora; but this would divide the habitat of pagicola, so I do 
not believe it advisable to provide a name for it on the material at 
hand. 

Specimens from Simalur Island are larger than pagicola, especially 
the bills. It has been named Chalcostetha calcostetha heliomarpta 
Oberholser.*° 
From the islands off the west coast of Sumatra there are two 

recognizable forms, judging from the material before me, as follows: 

*® Journ. Washington Acad. Sci., vol. 13, 1923, p. 229. 
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(1) Chalcostetha calcostetha heliomarpta Oberholser. Simalur 
Island. 

(2) Chalcostetha calcostetha pagicola Oberholser. Nias Island; 
Pulo Pinie, Batu Islands; Mentawi Islands (Siberut, Sipora, North 
and South Pagi Islands). 

AETHOPYGA SIPARAJA PHOTINA Oberholser 

Aethopyga siparaja photina OpeRHoLsER, Smiths. Mise. Coll., vol. 60, no. 7, 

1912, p. 18 (North Pagi Island). 

Aethopyga siparaja sipdraja CHASEN and Ktoss, Ibis, 1926, p. 297 (Sipora 

Island). 

Aethopyga siparaja siveruw CHASEN and Koss, Ibis, 1926, p. 298 (Siberut 

Island). 4& 

Fifteen males and 14 females, Sipora; 4 males, Siberut. 
This race is darker on the average than A. s. stparaja of Sumatra. 
Three out of the four males from Siberut have the feathers of the 

rump washed with red, giving an orange effect to this region, but so 
has one of the males from Sipora and the type of photina is identical. 
I do not see, under the circumstances, any other alternative than to 
merge siberu with photina. 

After studying and measuring the specimens of this species from 
Sumatra and the various islands off the west coast of Sumatra, I 
would reduce the recognizable forms from this region to three, as 

follows: 

(1) Aethopyga siparaja siparaja (Rafiles). 

Cerihia siparaja RAFFLES, Trans. Linn. Soc. London, vol. 13, 1820, p. 299 

(West Sumatra). 

Aethopyga siparaja tinoptila OBERHOLSER, Smiths. Mise. Coll., vol. 60, no. 

7, 1912, p. 17 (Pulo Siumat, near Simalur Island). 

Aethopyga siparaja melanetra OBERHOLSER, Smiths. Mise. Coll., vol. 60, no. 7, 

1912, p. 18 (Pulo Lasia). 

Aethepyga siparaja heliophiletica OBERHOLSER, Journ. Washington Acad. 

Sci., vol. 13, 1928, p. 281 (Pulo Bangkaru, Banjak Islands). y 

Range.—Sumatra, the Malay Peninsula,#? Simalur Island, Pulo 
Lasia, and the Banjak Islands. 

(2) Aethopyga siparaja niasensis Harterr, Ornith Monatsb., vol. 6, 
1898, p. 92 (Nias Island). 

A series of seven males are lighter red above than A. s. stparaja. 
Range.—Confined to Nias Island, so far as known. 

(3) Aethopyga stiparaja photina OBERHOLSER, as given above. 

Range.—Mentawi Islands (Siberut, Sipora, North Pagi, and South 
Pag). 

“ The range of this form on the mainland is uncertain and the bird there may prove 

not to be this form at all. 
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Allowing for the inequality of the various series, there does not 
appear to be any appreciable difference in size among the races. 

LEPTOCOMA BRASILIANA HYPOLAMPIS (Oberholser) 

Cimnyris brasiliana hypolampis OBERHOLSER, Smiths. Misc. Coll., vol. 60, no. 7, 

1912, p. 19 (South Pagi Island). 

Leptocoma brasiliana brasiliana CHASEN and Kuoss, Ibis, 1926, p. 298. 

Four males and one female, Sipora; one male and three females, 

Siberut. 
There does not seem to be any constant difference between speci- 

mens from the two above islands or from the Pagi Islands. Two 
males from Java and two males from Singapore have noticeably 
smaller bills. I am prepared to recognize three forms from the 
islands off the west coast of Sumatra as follows: 

(1) Leptocoma brasiliana mecynorhyncha (Oberholser). 

Similar to Z. 6. brastliana but bill much larger. Culmen 16-15. 
Simalur Island. 

(2) Leptocoma brasiliana oenopa (Oberholser). 

Similar to Z. 6. mecynorhyncha but bill smaller, though larger 
than in ZL. b. brasiliana, culmen, 14-15.5. 

Nias Island. 

(3) Leptocoma brasiliana hypolampis (Oberholser). 

Top of the head more coppery, less golden, and the rump with 
less violet wash than in L. b. oenopa,; there is no difference in size. 
A poorly marked form hardly worthy of recognition. Mentawi 
Islands (Siberut, Sipora, North and South Pagi). 

ANTHREPTES MALACENSIS NASAEUS Oberholser 

Anthreptes malacensis nasaeus OBERHOLSER, Smiths, Mise. Coll., vol. 60, no. 

7, 1912, p. 20 (Sikakap Strait, Pagi Ids.). 

Anthreptes malacensis malacensis CHASEN and Ktoss, Ibis, 1926, p. 299. 

Nine adult males, four immature males, and four females, Siberut ; 
one adult male, one immature male, and one female, Sipora. 

The above material agrees in size and color with the small typical 
series from the Pagi Islands. The Mentawi Islands form on the 
average has a longer and heavier bill, and the iridescent purple 
edges to the feathers of the mantle are more pronounced than in 
Anthreptes malacensis malacensis. 
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According to the material in the United States National Museum, 
three forms can be recognized from the islands off the west coast of 
Sumatra, as follows: 

(1) Anthreptes malacensis pelloptilus Oberholser. 

Bill larger and heavier than malacensis; the iridescent purple of 
the mantle more pronounced. ‘Three males have the culmen, 18.5-19 
(18.8). Simalur Island. 

(2) Anthreptes malacensis pollostus Oberholser. 

Hardly different from malacensis; appears to have less iridescent 
purple on the mantle. Not a well-marked form. Culmen, 16—-17.5 
(16.8), Nias Island. 

(3) Anthreptes malacensis nasaeus Oberholser. 

More iridescent purple on the mantle than in malacensis or 
pollostus; bill slightly larger and heavier. Culmen, 17-18.5 (17.7). 
Mentawi Islands (Siberut, Sipora, North and South Pagi). 

ARACHNOTHERA LONGIROSTRA LONGIROSTRA (Latham) 

Certhia longirostra LATHAM, Ind. Orn., vol. 1, 1790, p. 299 (Bengal, Sylhet). 

Arachnothera longirostra exochra OBERHOLSER, Smiths. Misc, Coll., vol. 60, 

no, 7, 1912, p. 19 (South Pagi Island). 

Arachnothera longirostra hypochra OBERHOLSER, Smiths. Mise. Coll., vol. 60, 

no. 7, 1912, p. 19 (North Pagi Island). 

Arachnothera longirostra CHASEN and Ktoss, Ibis, 1926, p. 299. 

Five males, four females, and one unsexed bird, Siberut; ten males 
three females, and one without sex, Sipora. 

There seems to be little or no difference in size between the series 
from Siberut and Sipora and that from North and South Pagi 
Islands, and the difference in color, if any, is negligible. A small 
series from the mainland, north of Singapore, and two males from 
east Sumatra seem to agree in size and color with the series from the 
Mentawi Islands. A few specimens from near .Singapore average 
smaller and represent a different form. It has been named Avrachno- 

thera l. heliocrita Oberholser.** 
Three specimens from Pulo Bankaru, Banjak Islands, have longer 

bills, especially the type. It has been named Arachnothera longiros- 
tra zarhina Oberholser.*? 
Two specimens from Nias Island are paler than any I have ex- 

amined and the bills are longer than the average, but not quite as 

? 

41 Journ. Washington Acad. Sci., vol. 13, 1923, p. 227 

# Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 19. 
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long as the type of zarhina. It has been named Arachnothera 1. 

niasensis van Oort.*? — 
There is quite a sexual difference in size, the females having consid- 

erably shorter wings and bills, and it is probable that abnormally 

small birds marked as males may be wrongly sexed. 

Seven males (including type of antelia) from Tenasserim and Trong, 

measure: Wing, 67.5-70 (68.6) ; culmen, 37-41 (38.1). 

Two males (including type of melanchima) from east Sumatra measure: 

Wing, 70-71.5 (70.7) ; culmen, 39-39.5 (39.2). 

Five males from Siberut: Wing, 67.5-72.5 (68.9) ; culmen, 37-41 (39.4). 

Ten males from Sipora: Wing, 65-71.5 (68.6) ; culmen, 35-40 (38.1). 

Three males from North Pagi (including type of hypochra): Wing, 

67.5-70 (68.5) ; culmen, 38-40 (39). 

Four males from South Pagi (including type of erochra) : Wing, 66-70 

(68.5) ; culmen, 37.5-39.5 (38.4). 

Three males from near Singapore (including type of heliocrita) : Wing, 

63-69 (66.8) ; culmen, 33.5-35.5 (34.7). 

Two males, Nias (one marked “female?”’’, but from the measurements is 

a male): Wing, 68.5-69 (68.7) ; culmen, 40-42 (41). 

Two males, Pulo Bangkaru, Banjak Islands (including type of zarhina) : 

Wing, 68-71 (69.5) ; culmen, 38.5-44.5 (41.5). 

A peculiar circumstance about the above averages (with one or two 
exceptions) is their remarkable uniformity. 

ARACHNOTHERA CHRYSOGENYS ISOPEGA Oberholser 

Arachnothera chrysogenys isopega OBERHOLSER, Smiths. Misc. Coll., vol. 60, 

no. 7, 1912, p. 20 (Pagi Islands). 

Arachnothera chrysogenys CHASEN and Ktoss, Ibis, 1926, p. 299. 

One male, Sipora. 
The above specimen is molting. It agrees fairly well with the type 

of isopega, which has a longer wing than any measured from the rest 
_ of the range of the species represented in the United States National 
Museum. The wing in the type of zsopega measures 96; that of the 
Sipora specimen, 87, but the latter would have possessed a longer 

wing had the molt been completed. "A female from South Pagi 

= 

Island also seems to have a longer wing than true chrysogenys. I 
have only examined the three specimens from the Mentawi Islands. 

Three male specimens from Tapanuli Bay, west Sumatra, the 
original series of Arachnothera chrysogenys copha Oberholser, are 
more yellowish above and below and have slightly shorter wings than 
isopega. 
A male and female from Nias Island in the United States National 

Museum represents the original material of Arachnothera chrysogenys 
pleoxantha Oberholser.“ The type (the female) is more yellowish 

48 Notes Leyden Mus., vol. 32, no. 4, 1910, p. 195. 
44 Smiths. Misc. Coll., vol. 60, no. 7, 1912, p. 20. 
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above and below than copha, but the male is considerably grayer, — 
less yellowish below. Both are rather small and will have to depend — 
upon size for recognition until additional specimens have been — 
examined. 
A series of two males and four females from east Sumatra that — 

Doctor Oberholser regards as typical of A. c. chrysogenys are more 
yellowish above and below than the west Sumatran bird, copha, and 
somewhat smaller. I have not examined Javan specimens which 
Stuart Baker says is the typical chrysogenys. 
Arachnothera chrysogenys astilpna Oberholser * and Arachnothera 

chrusogenys intensifiava Stuart Baker ** were both described from 
Tenasserim and are probably synonymous; the former name should 
be used for this form, being the older. 

DICAEUM CRUENTATUM BATUENSE Richmond 

Dicaeum sumatranun batuwense RicHMoOND, Proe. Biol. Soc. Washington, 

vol. 25, 1912, p. 104 (Pulo Pinie, Batu Islands). 

Dicaeum cruentatum batuense CHASEN and Kross, Ibis, 1926, p. 300. 

Five males and one female, Sipora. 
The above series agrees with the type of batuwense. The United 

States National Museum possesses an immature male of apparently 
the same form, from South Pagi Island. The chin and throat are 
neutral gray, with a few scattered white feathers coming in on the 
chin; the upper parts dark grayish olive, the crown, mantle, and 
rump with a few black scarlet tipped feathers appearing; other- 
wise it is like the adult. Already the white band down the center of 
the lower parts has progressed further forward than in D, e. 
sumatranum. 

An adult male, collected by Dr. W. L. Abbott on Nias Island 
(180,074), apparently of D. c. swmatranum, has a somewhat larger 
bill than D. c. batuense and the throat, chin, and foreneck are neutral 
gray. In batwense there is a rather broad band of ivory white 
extending to and including the chin. 

The five males measure: Wing, 44.549 (45.8) ; culmen, 9-10 (9.8). The 

type of batuwense measures: Wing, 45.5; culmen, 10. The Nias specimen 

of sumatranum: Wing, 48.5; culmen, 10.5. 

DICAEUM TRIGONOSTIGMUM PAGENSE Oberholser 

Dicaeum trigonostigmum pagense OBERHOLSER, Journ. Washington Acad. 

Sci., vol. 16, 1926, p. 520 (South Pagi Id.). 

Dicaeum trigonostigna CHASEN and Kioss, Ibis, 1926, p. 300. 

Seven adult males, two immature males, and three females, Siberut; 
seven adult males and eight females, Sipora. 

4 Journ. Washington Acad. Sci., vol. 18, 1923, p. 227. 

4° Bull. Brit. Orn. Club, vol. 46, 1925, p. 14. 



. 
art. 4 BIRDS OF THE MENTAWI GROUP—RILEY 41 

The above series and specimens from South Pagi Island appear to 
be identical. 

The Nias Island form has been named P). t. lyprum by Oberholser.*7 
With it I would place a male from Pulo Pinie, Batu Islands, which 

_ appears to have a somewhat lighter throat. 
Simalur Island specimens are larger than those from Nias or the 

Mentawi Islands and the female is quite different from that of any 
other form examined. It is darker, and grayer above with very little 
olive green wash and the rump is only crossed by a narrow band of 
yellowish citrine; below it is grayer, the breast with only a narrow 
band of barium yellow down the center. It has been named Dicaewm 
trigonostigma antioproctum Oberholser.* Dicaewm trigonostigma 
meélanthe Oberholser from Pulo Lasia was evidently founded upon a 
single male. It agrees with Simalur Island specimens in size; in 
color it is slightly darker above and on the throat. The differences 
are so very slight that in my opinion it should be merged with the 
Simalur form. 
Summarizing, I am prepared to recognize three subspecies from the 

west Sumatra islands as follows: - 

(1) Dicaeum trigonostignum pagense Oberholser. Mentawi Islands 

(Siberut, Sipora, South Pagi). 

(2) Dicaeum trigonostigmum lyprum Oberholser. Nias Island and Pulo 

Pinie, Batu Islands. 

(83) Dicaeum trigonostigmum antioproctwm Oberholser. Simalur Island 

and Pulo Lasia. 

Outside of the Simalur Island form, which is characterized like so 
many of the races from this island by superior size, the other two 
subspecies are not strikingly different in color or size from D. f. 
trigonostigmum of the mainland, and if it were not for their insular 
habitat would hardly be worthy of recognition. The only differences 
between the mainland form and those from the islands being the 
somewhat darker upper parts and the more yellow, less orange wash 
on the rump of the latter. 

Check list of Mentawi birds 

North | South Pagi Siberut | Sipora Pagi Pagi | Islands 

Family TRERONIDAE 

1. Treron curvirostra smicra Oberholser___-_- »< D0} lL SEM SEs SS Rs 
2. Dendrophassa vernans mesochloa Ober- 

OKO MIE Eye a5 ah ap ap, OR A IN i aged ge 2 x ~ 4 Dae aitee. 2bez 
3. Muscadivores aeneus vicinus Riley_____- mK oe SA Mivyise 22k 
4. Myristicivora bicolor bicolor (Scopoli) - _-|_----- Soc eee Ee (ee a aS mS 

#7 Smiths. Mise. Coll., vol. 60, no. 7, 1912, p. 21. 
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Check list of Mentawi birds—Continued 

Family COLUMBIDAE 

. Columba phasma Richmond _-_-__------- 

. Macropygia emiliana elassa Oberholser-- 

. Chalcophaps indica indica (Linnaeus) - -- 

Family RALLIDAE 

D ILQUITO MT ASCLaLa Raines) ee ee ee 
. Amaurornis phoenicura cleptea Ober- 

1a(0) Fo) a eee ane genes Se beer ee ee Mee (7 

Family APHRIZIDAE 

Arenaria interpres interpres (Linnaeus) _- 

Family CHARADRIIDAE 

Pluwvialis dominicus fulvus (Gmelin) - _ ~~ 
Charadrius leschenaultii Lesson_-_-—-____- 

Family SCOLOPACIDAF 

Numenius phaeopus phaeopus (Lin- 
NACIS) = eae ee yee 

Actitis hypoleucos (Linnaeus) -________~ 
Capella stenura (Bonaparte) ___________ 

Family GLAREOLIDAE 

Glareola maldivarum Forster__________- 

Family ARDEIDAE 

. Typhon sumatrana sumatrana (Raffles) _- 

. Hemigarzetta eulophotes (Swinhoe) 

. Demigretta sacra sacra (Gmelin) 

. Butorides javanicus sipora Chasen and 
Kloss 

. Butorides javanicus actophilus Ober- 
holser 

Family FALCONIDAE 

‘ ld elgini sipora Chasen and 
<I 

ptilorhynchus ptilorhynchus i 
(Temminck) 

. Haliastur indus intermedius Gurney - - - - 

. Spizaetus alboniger (Blyth) 

Family BUBONIDAE 

Otus bakkamoena mentawi Chasen and 
LRT Ss ere Ae, A AL eel ee ee 

Family PSITTACIDAE 

Psittinus cyanurus pontius Oberholser___ 
Loriculus galgulus galgulus (Linnaeus) - _ 

Siberut | Sipora 

ae = pe [aves at 2 

Kab gf Mee gel 

Reese x 

x x 

Leas x 

x x 
a ee x 

x x 

ERVORT RUE R IE 

Raye Ae 8 x 

ey are 
5 epee x 

x x 

edit oleh 3 x 

mRNA G 

pie) Bi Ls eae 

x x 

x x 
x x 

. ’ ue ; 

VOL. 75 

Pagi | 
Islands | 

North | South 
Pagi Pagi 

ives wt x 
x x 
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Check list of Mentawi birds—Continued 

North | South Pagi Siberut | Sipora | “pagi Pagi | Islands 

Family CORACIIDAE 

. Eurystomus orientalis calonyx Sharpe _2|5_s222 Sib | ea BR NPA Say eA 

Family ALCEDINIDAE 

. Rhamphalcyon capensis isoptera Ober- 
JOD TESTS ig ee A eal gf af he PR a | ye Xx x xan EL 2G 

. Alcedo aithis bengalensis Gmelin_-_--_-__- DSeagan eau a ytd is 8 0 faa di eo 

. Alcedo meninting proxima Richmond_-_-_-_|__---- x x A ee te 

. Ceyx rufidorsus rufidorsus Strickland____| X PSC WAVE ge poke Nl aces oN nee 
Nuc enn GuLwyunnL DOATpe.o. 2 2) eva Sil| sores DG heise) pe] eerie BE 
LONG Uns oes (ot: bait le a A em & YES RET RAN Cece Pyaar eae le pel p aes > 
. Entomothera coromanda pagana Ober- 

LEY GUSI EH each aly Se a a ea hk My < x eel a RE Le 
. Sauropatis chloris chloroptera Oberholser_| X  |_----- > Gea] Pn ane em |e Wo Sed 
. Halcyon pileata (Boddaert)__._._-____ >< x x PA ae eae 
. Halcyon concreta (Temminck)_________-_ Dp eet emo eae tN TES AR ea 

Family BUCEROTIDAE 

42. Hydrocissa convexa convexa (Temminck)_| X x x BG, ease siete 

Family MEROPIDAE 

43. Merops philippinus javanicus Horsfield_| X Ae |e Gas LS See ee 

Family MICROPODIDAE | 

44, Collocalia vestita aerophila Oberholser_-_-_|__-__- DANA Me ag O03 ||P 24 SE 
45. Collocalia linchi oberholseri Stresemann_|-_-_--_-_- < SS eee ere | es ONE 

Family HEMIPROCNIDAE 

46. Hemiprocne longipennis thoa Oberholser‘8_|______|.._--__|------ Dering A. ie 
47. Hemiprocne comata comata (Temminck)_| XX _ |_----- Me SL eae et ie 

Family CUCULIDAE 

48. Hierococcyx fugax subspecies?__________ PRA hece cbc om pine PRU EAy | CALGgNea a cA Lee Ae 
49. Cacomantis merulinus threnodes Cabanis 

. TL CUMEL ELT eee ee Sp ipo imeia Lae SO LAE OER OER ie a ceo 
min euawnamis scolopacca subspecies. 5 —_ |. | 2 el ees x 
51. Chalcococcyx xanthorhynchus (Horsfield) _|__~_-_- Da ace AAT 5c En Wiener ae 
Bz. Centropus \stnensis bubutus Horsfield.2.*|| X |..-.-.|.-----|------|------ 
53. Urococcyx aeneicauda (J.and E. Verreaux)| _ x Xx 0 hae Be 

Family EURYLAIMIDAE 

54. Calyptomena viridis siberu Chasen and 
1 SILC YS PSR SCENES ese Oise ee a a Sie Ieee ae telee oA ew eee we 

43 On the islands off the west coast of Sumatra three forms of Hemiprocne longipennis occur: 
(1) Hemiprocne longipennis perlonga (Richmond) on Simalur. Wings long (172-184), head and mantle 

shining bronzy green, gray of the rump more or less restricted. 
(2) Hemiprocne longipennis ocyptera Oberholser on Nias. Wing shorter (163-175) head and mantle less 

bronzy than H. l. perlonga, gray of rump more extensive. A 
(3) Hemiprocne longipennis thoa Oberholser on the Batu Islands, South Pagi, and probably the inter- 

vening islands. Wing longer than H. l. ocyptera (173-180), about the same size as H. /. perlonga, but the 
latter more bronzy green on head and mantle; the rump less extenisvely gray. i 

Of Hemiprocne longipennis harterti Stresemann (type locality, Deli, Sumatra), I have not examined 
enough specimens from Sumatra to comment upon its validity, but specimens from Trengganu, Penin- 
sular Siam, average smaller, (wing, 154-164), are more bronzy on the mantle and head, and are darker 
below than the Nias Island form. 
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Check list of Mentawi birds—Continued 

siberut | Sipora | North | South | Fag 

Family PITTIDAE 

55. Pitta moluccensis moluccensis (P. L. 8. 
IVIL Oy) Seer ERS SNE EY Dey ee Daa a een eee PE 

Family HIRUNDINIDAE 

56. Hirundo rustica gutturalis Scopoli------ XK Ses see ose BS ee ee 

Family MUSCICAPIDAE 

7. Arizelomyia latirostris latirostris (Raffles) Ks Bae Gs 3 yeh) 2h ee 
58. Muscitrea grisola vandepollt (Finsch)___-| X |------|------ > tase 
59. Hypothymis azurea leucophila Ober- | , 

NOV FCS eat SER, eee ek by alee eee x Xx x KiGy 22 a 
60. Culicicapa ceylonensis amphiala Ober- 

INO LS Fane ace pens MeN A AA SS hs de KX feeb hes Koo He eat 

Family CAMPEPHAGIDAE 

61. Graucalus sumatrensis crissalis Salva- 
Gur Bb ieee Sa) a ee Vpn x x x >< (1S Se 

62. Volvocivora culminata culminata (A. 
AES Sag) RS Sah ie al Se ak Ne CALE LES Oe Wie oe 

Family IRENIDAE 

63. Irena puella crinigera Sharpe_-_-_-_---_--- x BW |e 8 Ble ye KG) |kasose 

Family PYCNONOTIDAE 

64. Brachypodius atriceps  chrysophorus 
(Oberholser) Sy ee ee ie ee x > Ga a ar oe ee 

65: Macrotarsius melanoleucosproc7mus Bale yell | <a |e || 
66. Pycnonotus plumosus porphyreus Ober- 

NOISE Tee ee Sa Se ie et SLA eae x x x ine B Se 

Family TURDIDAE 

67. Copsychus saularis pagiensis Richmond__| XX x OC Aer Nee EE SB 
68. Copsychus saularis subspecies? ________- Dell 2k tere Aen tee ee ee ee 
69. Kuittacincla melanura Salvadori______-__- x x x Kites Soe 

Family SYLVIIDAE 

70. Orthotomus sepium ochrommatus Ober- 
IONS Cry aie Waa Ske St Sas i ee ta Cal ee x< >< ce 

71. Orthotomus sepium concinnus Riley __-__- x PRY YF So ieee 

Family LANIIDAE 

M2 LOTUS AGRIMUSH OTA DICT =o bis ous ee Saar al cp ah ed |e 

Family CORVIDAE 

73. Corvus enca enca (Horsfield)_........_- DX DOs dal eescc baa 4k Sota | ee 
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. Anthreptes 

 ornata. 

Family DICRURIDAE 

. Dicruropsis borneensis viridinitens Sal- 
vate Koy teh Rey ee a ee Oe ee 

. Dicrurus leucogenis periophthalmicus 
PaB MOS se ee ee te 

. Dicrurus leucogenis siberu Chasen and 

Family ORIOLIDAE 

. Oriolus chinensis sipora Chasen and 

. Oriolus chinensis richmondi Oberholser__ 

. Oriolus xanthonotus mentawi Chasen and 

Family STURNIDAE 

. Agropsar sturninus (Pallas)_.____.----- 

Family GRACULIDAE 

. Gracula javana batuensis Finsch___-_-- ~~ - 

. Lamprocorax panayensis pachistorhinus 
Wbernclsert. oe ee aa te ee ewe 

Family MOTACILLIDAE 

. Motacilla cinerea caspica (S. G. Gmelin) - 

. Budytes flavus simillimus (Hartert) _____- 

. Dendronanthus indicus (Gmelin) 

Family NECTARINIIDAE 

. Chalcostetha calcostetha pagicola Ober- 
|G SY = eeTh a  aal  e Ahaaaa  h tured AE 

. Aethopyga siparaja photina Oberholser - 

. Cyrtostomus ornatus subspecies? ?______- 

. Leptocoma brasiliana hypolampis (Ober- 
InKCURS TEN 2y) is 1 RARER echt bes et ey Res) a 

malacensis nasaeus Ober- 
LEC} ASE fea need iy td Fann a PS a a ag en is, idl 

. Arachnothera longirostra longirostra (La- 
FipET SD Ta) pees yam eee Nh AL et 

. Arachnothera chrysogenys isopega Ober- 
TOUS OT RANE 2s Tes 2B. a a Pe pty a Ne Sei 4 tl ee 

Family DICAEIDAE 

: Dicaeum cruentatum batuense Richmond _ 
. Dicaeum trigonostigmum pagense Ober- 
VOUS OTE ty Prue PB Ral tak BS 

Siberut Sipora 
North 
Pagi 

South 
Pagi 

Pagi 
Islands 

y Pagi Islands 

O 

49 Chasen and Kloss, Ibis, 1926, p. 305, report this for the Pagi Islands under the name Leptocoma jugularis 
It can hardly be ornata (type locality Java), however. Doctor Abbott did not obtain it in the 
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A GENERIC REVISION OF THE FOSSORIAL WASPS OF 
_ THE TRIBES STIZINI AND BEMBICINI, WITH NOTES 

AND DESCRIPTIONS OF NEW SPECIES 

By Joun Bregnarp PARKER 
Professor of Biology, Catholic University of America 

ee ee aah a eee 

INTRODUCTION 

_ The wasps comprising the subfamily, Bembicinae, as that sub- 
_ family is herein understood, have always been regarded by authori- 
ties on the Hymenoptera as forming two well-defined groups, the 
- tribes Stizini and Bembicini of the present paper, but the taxonomic 
“position assigned to the two groups within the family or super- 
_ family (Sphecidae or Sphecoidea) by the various authorities has not 
been uniform. Some, as for example, Ashmead, who, in his scheme 
of classification, attached great importance to the number of tibial 
spurs on the second leg, separated these two groups widely; but 
others, as Cresson, Fox, Kohl, and Rohwer, have considered them 
closely related and as forming subdivisions of a larger group, al- 
_ though these authorities differ from one another as to the rank these 
subdiyisions should be given. In accepting the subfamily referred 
to above I am following the classification adopted by J. H. Com- 
stock in his work, An Introduction to Entomology, published in 
1924. 
_ The genus Sphecius, which was long included in the tribe, Stéiziné, 
_ does not belong there, as Rohwer has pointed out. Consequently 
“that genus is not considered in this revision. 
In a preceding paper,” in which I undertook the revision of the 
_ Bembicini for North America north of Mexico, it was shown that 
_ within that region this tribe is represented by the following genera: 
 Bembiz Fabricius, Microbembex Patton, Bicyrtes Latreille (= Bem- 
_ bidula Burmeister), Steniolia Say, Stictia Illiger, and Stictiella 
Parker. Wasps included in the last two genera, Stictza and Stictiella, 
had up to the time of the publication of that paper been included in 

the genus Monedula as that genus was understood by Handlirsch, 

os Mae er 2, 

1Proc. U. S. Nat. Mus., vol. 59, 1921, p. 403. 
Idem, vol, 52, 1917, pp. 1-155. 

No. 2776.—PROCEEDINGS U. S. NATIONAL MUSEUM. VOL. 75, ART. 5 
22764—29——_1 1 
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Kohl, and others. In that paper I pointed out, as Fox had done be- — 
fore me, that the generic name Monedula as applied to wasps must 
be dropped because of its preoccupation in another field, and that 
its place in Hymenoptera should be filled by the generic term Stictia 
Illiger. Vespa signata Linnaeus was at that time designated as the 
type of the genus Stictia. 

I am fully aware of the difficulties that result from the breaking up 
of an old and long-established genus, such as the genus Monedula, 
into a number of new genera. But when an old genus, as is true in 
this case, embraces groups of species that possess characters rendering 
them just as distinct from one another as these groups are individ- 
ually distinct from other long-recognized genera in the tribe, there > 
is nothing left to do but to give these groups generic rank if our 
treatment of the tribe is to be at all consistent. That the genus 
Monedula, as undersood by Handlirsch and others, was made up of 
such groups was pointed out in my previous paper. One of these 
groups is embraced in the genus Stéctia Iliger, typified by Vespa 
signata Linnaeus, and to a second group the name Stictiella was 
given with Wonedula formosa Cresson designated as the type. For a 
third group Burmeister’s subgeneric term Hemidula was proposed 
with Monedula singularis 'Taschenberg as the type of this genus. 
Among the remaining described species not included in the three 
genera named above, I distinguish four additional groups represented — 
by the following species: Monedula vulpina Handlirsch, Monedula 
chilensis Eschscholz, Monedula gravida Handlirsch, and Monedula | 
magnifica Perty, each of which species is made the type of a new. 
genus. To this list of new genera I have added another based upon 
a new species described in this paper under the name Selman 
angustus. 

Inasmuch as I have not seen a specimen of Monedula singularis 
‘Taschenberg and find myself unable to determine from the available 
descriptions of this species just what generic characters it exhibits, 
it is possible that. one of the new genera proposed herein may prove 
to be a synonym of Hemidula Burmeister. But from data furnished 
me by Dr. H. Bischoff, who at my request kindly examined a female — 
of this species in the museum at Berlin, I learn that the mandibles are’ 
edentate, a character possessed in this tribe only by members of the 
genus Microbembex, to which genus Monedula singularis certainly 
does not belong. ‘The uncertainty attached to the taxonomic position 
of this species will doubtless remain until representatives of both | 

| 
| 

sexes of the species shall have been obtained. 
In making this generic revision of the Bembicini I have studied 

with some care the various characters that have been regarded as of 
generic value in this tribe. Of these I have found the make-up of 
the maxillary and labial palpi of less value than that generally. 
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assigned to this feature. My examination of these structures in the 

several genera was not extensive enough to warrant the drawing of 

broad conclusions, but it was carried far enough to show that in the 

genus Bembia, in which the typical numbers are four segments for 

the maxillary and two for the labial palpus, the variation in the 

number of segments in the palpi of some species is such as to lessen 

the value of these structures for generic purposes. Variation in 

repect to the number of segments in the palpi was also found in some 
species of Steniolia and Microbembex, but the number of individuals 
examined in each genus was too small to warrant any other state- 
ment than that variation does occur. In those genera in which the 
typical number of segments for the maxillary palpus is six and for 
the labial four, I did not find variation in the limited number of 
individuals examined. Since these numbers, however, are regarded 
as indicating primitive conditions, this lack of variation is readily 
explained. It was this search for variation in the mouth parts that 
led to the discovery that the number of segments in the palpi of 
Monedula chilensis Eschscholz is five for the maxillary and three 
for the labial instead of six and four as had heretofore been supposed. 

Since in this tribe (Bembicinz) the ocelli are much distorted or 
are reduced to cicatrices, I have found the anterior ocellus providing 

one of the most reliable characters on which to separate the tribe into 

genera. Although { have found within a genus some variation with 
regard to the extent to which the reduction or distortion of the 
anterior ocellus has been carried, | have found no variation in the 

form which that reduction shows or to which the reduction is tending. 

Another character in which I have found little or no variation within 

a genus is the pattern of the spatha of the male genitalia. With the 

exception of Z’herapon and J'richostictia, in which genera the spatha 
is almost identical in form, each of the other genera has its own 

peculiar form of the spatha. I have refrained from using this 
character in my keys for distinguishing the genera since there is no 
corresponding character in the female, but for all that, it is a char- 

acter that must be taken into consideration. In addition to the char- 
acters cited above, I have made use of the pubescence of the eyes. the 
form of the dorsal border of the clypeus, and of certain differences 
in the venation of the wings. 

In the accompanying table I have attempted to show my concep- 
tion of the relationship existing among the several genera included 
in this revision. I have not, however, included in the table the 

genus Hemidula, for the simple reason that I have had no opportu- 
nity to study a single specimen of Monedula singularis Taschenberg. 

The difficulty met in an attempt to show exact relationships among 
genera by a linear arrangement becomes apparent at once. If. as 

is generally conceded, the presence of unimpaired ocelli. labial palpi 
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certainly belong together and are more closely related to one another 
than to any other of the genera considered. The other genera have 
become specialized along one or more of the three lines indicate 
above, and by selecting one of these three lines of specialization on 

the genera from that which would have been obtained had we 
selected either of the other two. It is my opinion that by making 

the several genera can best be brought out when a simple linear 
arrangement is employed. I have used such an arrangement in 
the table submitted. 
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With each genus of the tribe Bembicine I am presenting a key to. 

the species of ies genus, including in the key only such species as BL 

have had an opportunity to study from mounted specimens. In a— 

great many cases I have had only one specimen of a species fromm ; 

which to derive characters to be used in separating that species from 

other species of the genus included in the key. Any key so con-— 

structed must of necessity prove faulty, since color characters, on — 

which we are so often forced to rely in separating species, often 
vary widely within the species, and since, in the case of some species, 

even structural differences are not constant. Defects arising out of © 

these difficulties will be found most abundant in the key to the species 

of the genus Bembix, wherein I have disregarded geographical dis- 
tribution on the theory that if two wasps belong to different species 
there should be some way of distinguishing one from the other aside 
from their geographical origin. I am fully aware of the imperfec- 

tions in these keys, but I am submitting them as the best I could devise 
from the material available. I, therefore, ask of those who may 
attempt to make use of them a full measure of their generous sym- — 
pathy, and to those who may find them intolerably bad I shall look 
with expectancy for a speedy publication of something better. 

To the following institutions and to those connected with them — 
having charge of their collections of Bembicine wasps I desire to 
acknowledge my indebtedness for the loan of material and for sug- 
gestions and assistance in the preparation of this paper: The Cali- 
fornia Academy of Sciences, Carnegie Museum in Pittsburgh, Cor- 
nell University, Massachusetts Agricultural College, Academy of 
Natural Sciences of Philadelphia, Zoologisches Museum der Uni- 
versitat, Berlin, American Museum of Natural History, Kansas 

University, and the United States National Museum. 
Throughout the studies connected with the preparation of this 

manuscript I have received helpful suggestions from Mr. S. A. 
Rohwer, of the Bureau of Entomology, United States Department 
of Agriculture, and wish to express my gratitude to him. I also 
wish to give credit to Miss Eleanor T. Armstrong, of the same bu- 
reau, for the preparation of most of the illustrations which are 
included in the manuscript. 

DESCRIPTION OF SPECIES 

Hymenoptera belonging to the two tribes, Stizini and Bembicini, 
which seem to me to form a subfamily, Bembicinae,? may be dis- 
tinguished from all other members of the order by the following 

* This agrees with the arrangement proposed by Rohwer, Bull. 22, Conn. Geol. Nat. Hist. 
Surv. (1916), 1917, p. 691, except that it excludes the genus Sphecius and reduces the 
sroup trom family to subfamily rank. 
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combination of characters: Lateral expansion of the pronotum form- 
ing on each side a well differentiated, rounded lobe (tubercle) which 
does not touch the tegula; posterior metatarsus not dilated; no 
plumose hairs present; maxillae normal, or if elongate, then the 

ocelli are more or less reduced or distorted; hind wing always with 
an anal lobe that is short and lacks an auxiliary vein; abdomen 
sessile, with the male having seven and the female six exposed seg- 
ments and the last sternite of the female not turned dorsally around 
the sting; three closed cubital cells, of which the second receives both 

recurrent veins; basal vein removed from the stigma by two or more 
times the distance from the apex of the radial cell to the apex of the 
wing; stigma small, not wider than the costal cell; neither epicnemia 
nor episternal suture present; labrum exserted and often rostriform ; 
mandibles without an external notch. Although the members of this 
subfamily are thus definitely distinguished from other hymenopterous 
forms by possessing in common the characters given above, never- 
theless the two tribes may be distinguished from one another by 
characters that are equally definite. These are set forth below. 

KEY TO THE TRIBES OF BHYMBICINAE 

1. Ocelli normal; dorso-ventral length of the labrum always less than its greatest 

width; tibia of second leg provided with two apical spurs; submediellan cell 

extending beyond the junction of the mediella and cubitella veins___Stizini. 

Ocelli distorted or completely reduced to cicatrices ; dorso-ventral length of the 

labrum equal to or greater than its greatest width; tibia of second leg pro- 

vided with only one spur; submediellan cell not extending beyond the junc- 

tion of the mediella and cubitella veins________________________ Bembicini. 

Tribe STIZINI 

Handlirsch in his Monographie der mit Nysson und Bembex ver- 
wandten Grabwespen, part 6, published in 1892, considered Bembici- 
nus Costa and Stizotdes Guerin as synonyms of Stizus Latreille, and 
Fox in his Proposed Classification of the Fossorial Hymenoptera of 
North America took the same position as Handlirsch. Kohl also 
considered these two genera synonyms of Stizus Latreille. After a 
careful study, however, of all available material, which included rep- 
resentatives of all these genera, I am convinced that the characters 
on which Bembicinus and Stizoides were based are of generic impor- 
tance and I have accordingly given both names generic rank. 

Of the two tribes, the Stizini appear to be the more primitive and 
therefore the less specialized group. In this tribe the ocelli are 
normal and the labrum has what may be regarded as the normal 
form; that is, its greatest width exceeds its dorso-ventral length. 
The tibia of the mesothoracic leg is provided with two spurs and the 
submediellan cell extends beyond the junction of the mediella and 
cubitella veins. 
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KBY TO THD GENERA OF STIZINI 

1. Posterior surface of propodeum concave, its posterior-lateral angles promi- — 

nently compressed and wedge-shaped; second cubital cell petiolate; second ; 

abscissa of the cubitella Jacking=--=— 2-2) 9-42 - ss eeeets_ eee Bembicinus, — 

Posterior surface of propodeum flat or convex, its posterior-lateral angles ry 

rounded; second cubital cell not petiolate (rarely subpetiolate) ; second — 

abscissa of both radiella and cubitella present___-______________________ 23 

2. Inner eye-margins approximately parallel; mandibles dentate; second abscissa — 

of the radiella at its origin strongly bent forward toward the eostal border — 

of the wing; scutellum of the female usually with a small median depres- — 

sion... 3 ee ee Le eee See Stizus, 

Inner eye-margins convergent at the clypeus; mandibles edentate; second 

abscissa of the radiella approximately straight; scutellum of the female 

without ‘a median depression 22 2 eee ae ee ee ee Stizoides. 

Genus BEMBICINUS Costa 

Figures 3. 4 

Bembicinus Costa, Fauna del Regno di Napoli, vol. 4, 1859.—Parron, Bull. U. S. 

Geol. Surv., vol. 5, 1879, p. 345.—Crusson, Synopsis, 1887, Supp. vol. Trans. 

Amer. Ent. Soe., p. 115. 

Stizus HANDLIRSCH (part), Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

101, 1892, p. 26—Fox (part), Proc. Acad. Nat. Sci. Phila., 1894, p. 304.— 

Kou. (part), Ann. des. K. K. Naturhist. Hofmus., vol. 11, 1896, p. 421.— 

Dawtia Torre (part), Cat. Hym., vol. 8, 1897, p. 519. 

Genotype.—V espa tridens Fabricius, designated by Patton, 1879. 
Members of this genus can readily be distinguished from those of 

the other two genera of the tribe by the character of the posterior 
surface of the propodeum. This is distinctly concave and its lat- 
eral angles are compressed and more or less prominently wedge- 
shaped. In this respect members of this genus resemble those of 
the genus Bicyrtes Lepeletier, but in this latter genus the ocelli are 
completely reduced to cicatrices. 
Head broad as thorax; eyes strongly convergent at the clypeus; 

width of labrum approximately double its dorso-ventral length; 
posterior margin of tenth flagellar segment of the male prolonged 
into a slightly curved, slender process; posterior surface of the 
propodeum concave, its posterior-lateral angles compressed and more 
or less wedgelike; second cubital cell usually petiolate but in some 
cases the first and second cubital cross veins simply join at their | 
union with the radial or even join the radial separately; mediellan 
cell subtends only one short vein, which is the second abscissa of 
the radiella; the first abscissa of the discoidella is much shorter than 

the width of the submediellan cell; eighth sternite of the male ends 
in three spines. 
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Genus STIZUS Latreille 

Figures 1, 2 

Stizus LATREILLE, Hist. Nat., vol. 3, 1802, p. 344——HaNoprirscu, Sitz. Akad. 

Wissensch. Wien, Math.-Nat. Cl. vol. 101, 1892, p. 26—Fox, Proc. Acad. 

Nat. Sci. Phila., 1895, p. 266—Kont, Ann. K. K.' Naturhist. Hofmus., 

vol. 11, 1896, p. 421.—Datxia Torre, Cat. Hymn., vol. 8, 1897, p. 519. 

Megastizus Patron, Bull. U. 8S. Geol. Surv., vol. 5, 1879, p. 344.—CRESSON, 

Synopsis, 1887, Supp. vol. Trans. Amer. Ent. Soc., pp. 115 and 278. 

Genotype—Bembex ruficornis Fabricius, designated by Latreille 

in 1810. 
In this genus the inner eye-margins are approximately parallel, 

whereas in the other genera of the tribe the inner eye-margins are 

more or less strongly convergent at the clypeus. The posterior- 

lateral angles of the propodeum are rounded and the mandibles are 

dentate. 
Head narrower than thorax; frons broad; inner eye-margins ap- 

proximately parallel; width of labrum greater than its dorso-ventral 

length; mandibles dentate; flagellar segments of the male without 

processes; scutellum of the female with a more or less prominent 
medial depression (absent on some species); posterior surface of 
propodeum flat, its posterior-lateral angles rounded; first cubital cell 

twice the length of the radial cell; points of union of the first and 
second cubital cross veins with the radial vein always distinctly sep- 
arated; mediellan cell subtending two short veins, the anterior of 
which (second abscissa of the radiella) is strongly curved forward at 
its origin; first abscissa of the discoidella is long, very much longer 
than the width of the submediellan cell; eighth sternite of the male 
ends in three spines. 

STIZUS OCCIDENTALIS, new species 

Figure 29 

Type (male).—Black; labrum; clypeus; mandibles except tips; 

lower part of frons, except pair of black spots at junction of clypeus; 

pair of triangular spots below anterior ocellus; scape below; broad 

inner orbits; broad fascia on pronotum; tubercles; narrow line lead- 

ing down from tubercles; conspicuous spot anterior to tubercles; 
tegulae; narrow lateral line on scutum above tegula; conspicuous 

interrupted fasciae on tergites, smallest on tergite one; fasciae on 
sternites 2-6 very much narrowed and interrupted medially; legs, 
except basal part of coxae; yellow. There is but little black upon the 

- abdomen, this color being almost wholly replaced by ferruginous of 
_ varying degrees of intensity. 
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The first three or four segments of the flagellum and the terminal | 
1 are for the most part ferruginous. The segments of the flagel- 
lum gradually increase in diameter from the first to the eleventh; 
the twelfth is conical, scarcely curved, and roundly pointed. The — 
radial cell is distinctly infumated, the remainder of the wing very — 
slightly so, particularly in the mid-region. 

Allotype (female).—The allotype resembles very closely the type — 
in the general pattern of the maculations but the yellow and ferru- 
ginous are much more extensively developed. With the exception — 
of a pair of spots above the base of the antennae the entire frons up 
to the level of the anterior ocellus is yellow. The prothorax is — 
yellow and ferruginous; there is a yellow fascia on the scutellum and | 
also one on the metanotum. On the scutum there is a pair of ob- 
scure ferruginous discal stripes and on the metapleura a small yel- 
low spot and two ferruginous spots. ‘The dorsum of the propodeum 
bears an obscure ferruginous curved fascia; the antennae are lighter 
than those of the type, the flagellum being ferruginous below 
throughout its length. As in the case of the type the radial cell 
is infumated but elsewhere the infumation of the front wing is less — 
pronounced than in the case of the wing of the type. 

The clypeus of this species is distinctly six-sided and is twice as 
wide as long dorso-ventrally. The frons is wider on the allotype 
than on the type and the inner eye-margins on both are approxi- 
mately parallel. The head (except the eyes), the thorax, the pro- 
podeum, and the first segment of the abdomen are covered with 
thickly set, moderately long, white pubescence, which is better de- 
veloped on the allotype than on the type. The scutellum of the 
allotype bears an evident medial pit studded with short white 
pubescence. 

Length 20 mm. Described from two specimens, a male from San 
Diego County, Calif., collected by Mr. Coquillett, and a female from 
Florence, Ariz. 

Type (male)—Cat. No. 40847, U.S.N.M. Allotype in the col- 
lection of the Academy of Natural Sciences of Philadelphia. 

Genus STIZOIDES Guerin 

Figures 5, 6 

Stizoides GUERIN, Incon. du Regne Anim., 1844, p. 438. 

Stizus Patton, Bull. U. 8. Geol. Surv., vol. 5, 1879, p. 346.—Cresson, Synopsis, 

1887, Supp. vol. Trans. Amer. Ent. Soc, pp. 115 and 278.—HanpLIRScH 

(part), Sitz Akad. Wissensch. Wien, Math.-Nat. Cl, vol. 101, 1892) ‘p. 26:—— 

Fox (part), Proc. Acad. Nat. Sci. Phila., 1895, p. 266.—Koux (part), Ann. 
des K. K. Naturhist. Hofmus., vol. 11, 1896, p. 421—Datia TorEe (part), 
Cat. Hym., vol. 8, 1897, p. 519. 

Genotype.—Larra fasciata Fabricius (Stizus calopterye Hand- 
lirsch), by present designation. 

. “ 
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In this genus the mandibles are edentate, a character not present 
in either of the other genera of the tribe. The inner eye-margins 
are convergent at the clypeus and the posterior-lateral angles of the 
propodeum are rounded. 
Head broad as thorax; inner eye-margins distinctly convergent at 

the clypeus; labrum rather strongly arched, its dorso-ventral length 
about equal to its width; mandibles edentate; posterior surface of 
propodeum flat, posterior-lateral angles rounded; radial cell shorter 
than the first cubital cell, which is less than one and one-half times 
as long as the radial; second cubital cell not petiolate, but the first 
and second cubital cross veins may have a common point of union 
with the radial; second abscissa of both radiella and cubitella present 
and approximately parallel; first abscissa of discoidella longer than 
the width of the mediellan cell; tenth flagellar segment of male with 
conspicuous process; eighth sternite of male ending in three spines. 

Tribe BEMBICINI 

With the exception of the genus Bembia, which is world wide in 
distribution, members of this tribe are confined to the Western Hemi- 
sphere. The ocelli are either completely reduced to cicatrices or are 
to a greater or less degree distorted. In some species the ocelli are 
still provided with more or less well-formed lenses, but whether 
these lenses are functional is a matter of conjecture. The labrum is 
well developed; its dorso-ventral length always exceeds its greatest 
width, and in some species its length is several times its width at the 
base. The tibia of the mesothoracic leg is provided with only a single 
spur. The submediellan cell does not extend beyond the junction 
of the mediella and cubitella veins. 

KEY TO THE GPNDRA OF BEMBICINI 

1. Maxillae unusually long, reaching the posterior coxae when at rest and in- 

capable of being concealed behind the labrum; maxillary palpus composed 

of three segments; labial composed of one______________________ Steniolia. 

Maxillae when at rest concealed behind the labrum, or if elongated never’ 

reaching the posterior coxae; maxillary and labial palpi otherwise (in 

alligenerafexcept Microtentbex ) as 2) Sie he eT teal 2 

2. Anterior ocellus (or cicatrice) placed in a pit, the borders of which are dis- 

EUNCU ya ClEV ATCO shi oS ih LR eee Stictiella. 

Anterior ocellus (or cicatrice) not placed in a pit_______________________ 3. 

3. Posterior surface of propodeum (median segment) concave, its posterior- 

lateral angles prolonged, compressed, and wedgelike (in one species the 

posterior-lateral ungles/are’ rounded ) 22 40228. 20s) 32 st Bicyrtes. 
Posterior surface of propodeum (median segment) flat or convex; posterior- 

CWS TCM PRC Toho] Pee Pah Tr Seve ta ee OO en a Oe RY Sr AR SO Cy ae, 4, 

VESTS CSRS) 6 UES 7 ee USGS ol SL eae PE Sa Oa a 5. 
Mandibles dentate (in some species teeth on inner margin of Mandible may 

REVERS G11 si) )) eee areata eae eer ates Ut I et ne 2 6. 
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lary palpus composed of six segments, labial of four-_------___~ Hemidula. © 

Anterior border of radial cell at distal end not confluent with anterior border 

of wing; maxillary palpus and labial palpus otherwise_____~ Microbembex, 

Gives Tialty sos) ee ee re ee Trichostictia. | 

yey nd Hed 2c ee ee ee Oe eR ee Tm 
7. Maxillary palpus composed of six segments, labial composed of four_____- 8. 

Maxillary palpus and labial palpus otherwise_--------_.----__--_---___ 10. 

8. Anterior ocellus reduced to a cicatrice, circular in form but less than a com- 

plete circle sin, CXtents == 2 ae ee ee eee ee Stictia. 

Anterior ocellus reduced to a cicatrice, linear in form, transverse in position, 
Areuste sin: SHADE St a2 ee eee ee Rubrica. 

Anterior ocellus not completely reduced to a cicatrice; a true lens present, 

though. more.or less; distorted! u:.2--a-eseset 6 ees 2 ee 9. 

9. Nervulus postfureal by a distance equal to or greater than its own length; 

origin of discoidella distad of the junction of the nervella and cubitella. 

Editha. 

Nervulus postfurcal by a distance less than its own length; origin of dis- 

coidella at the junction of the nervella and cubitella______________ Selman. 

10. Anterior ocellus not completely reduced to a cicatrice; maxillary palpus com- 

posed of five segments, labial composed of three________________ Therapon. 

Anterior ocellus completely reduced to a transverse, linear cicatrice; maxil- 

lary and labial palpi not composed of five and three segments, respectively. 

Bembix. 

THERAPON, new genus 

Figures 19, 20 

Monedula HANDLIRSCH and AUTHORS (part). 

Genotype.—Stictia chilensis Eschscholz. 
The species on which the genus Z7’herapon is based differs from all 

other species formerly included in the genus Monedwla in that the 
maxillary palpus is composed of five segments and the labial of 
three. No other species in the entire subfamily have the palpi thus 
developed. In many respects 7herapon chilensis resembles species of 
the genus 7’richostictia: it has the maculations of the abdomen of the 
same color and the same general pattern; the pubescence of the 
thorax is similar; the ocelli are provided with lenses; and the spines 
on the middle coxae and the spatha of the genitalia of the male are 
also quite similar. It differs from the species of that genus, how- 
ever, not only in the character of the maxillary and labial palpi, but 

also in the fact that the eyes of chilensis are not hairy and the clypeus 

is not produced upward between the antennae. 
Head somewhat narrower than the thorax; eyes naked; vertex 

lower than the level of the top of the eyes; inner eye-margins slightly 
divergent at the clypeus; anterior ocellus with lens present, elliptical 
in form, transversely placed, and situated on a slight elevation; cly- 
peus moderately arched, median apical area very little flattened, 

. Anterior border of radial cell confluent with anterior border of wing; maxil- | 

\ 

See = 
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carinate on median line at base but not markedly depressed on either 
side the midline at base; mandibles dentate; proboscis long, not 
wholly concealed when folded behind the labrum; maxillary palpus 
composed of five segments, labial of three; propodeum narrower than 
the thorax, its posterior-lateral angles narrowed and reduced; middle 
coxa of male provided with a relatively long, curved tooth; middle 
femur of male below at apical end provided with stout, flat tooth; 
second and sixth sternites of male plain; eighth sternite of male ends 
in short, stout, curved spine; seventh tergite of male unusually broad, 
bearing short, stout, lateral spines, the medial portion deeply and 
roundly emarginate; spatha of male genitalia as in Figure 77; vena- 
tion of wings similar to that found in the genus Stictza. 

THERAPON CHILENSIS (Eschscholz) 

Figures 19, 20, 76-79 

Stictia chilensis EscuscHoiz, Naturw. Abh. Dorpat., vol. 1, 1823 (Entomograph. 

1822), p. 150. 

Monedula d@Orbignit BuRMEISTER, Bol. Acad. Nac. Cordova, vol. 1, 1874, p. 116. 

Monedula chilensis HANpDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol. 99, 1890, p. 132.—Datria Torr, Cat. Hym., vol. 8, 1897, p. 497. 

I have examined five males and three females of this species, of 
which Handlirsch in his monograph has given an excellent detailed 
description. The middle tibia of the male: has the anterior apical 
border drawn out into a short spinelike process such as sometimes is 
found on species of Bembixw. Three specimens from Chile, one female 
and two males, of which one is unusually small, have the dorsum of 
the thorax and propodeum, except for very small spots above the base 
of the wings, wholly black and the maculations on the sides of the 
thorax and propodeum greatly reduced or lacking. The remaining 
specimens, two males and two females from Argentina and one male 
from Chile, all have conspicuous lateral spots on the scutellum and 
well developed maculations on the sides of the thorax and propodeum.. 
The pubescence on the thorax: and propodeum is long, dense, and 
white but on the abdomen it is almost lacking. The seventh tergite 
of the male in this species is relatively broader than in any other 
species known at present. The lateral spines of this tergite are short 
and stout and the apex of the median part is strongly and roundly 
emarginate. 

SPECIMENS EXAMINED 

ARGENTINA: Bahia Blanca. 

CHILE: Santiago (1923, Father C. Joseph) ; (BH. C. Reed). 

The species has been reported also from Peru, Patagonia, and La 
Plata. 
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TRICHOSTICTIA, new genus 

Figures 11, 12 

Monedula HANpDLIRSCH and AUTHORS (part). 

Genotype—Monedula vulpina Handlirsch. 

Wasps belonging to this genus have the eyes hairy. Of all the 
wasps formerly included in the genus Monedula none save those 
assigned to this genus possess this character. In addition to this 
they are also distinguished by the shape of the dorsal border of the 
clypeus, which on the medial line is produced upward to a point 
above the level of the lower border of the insertion of the antennae 
(fig. 11). 
Head scarcely as wide as the thorax; vertex at midline slightly 

below the level of the top of the eyes; eyes hairy, their inner margins 
straight but divergent at the clypeus; anterior ocellus with lens pres- 
ent, in form somewhat elliptical, transversely placed, and situated 
on a distinct, rounded elevation; mandibles dentate; clypeus moder- 
ately arched, carinate on midline dorsally, median ventral area 

slightly flattened, and dorsal margin at midline produced upward 
between the antennz to a point above the level of the lower margin 
of their insertion; maxillary palpus composed of six segments, labial 
of four; propodeum narrower than the thorax, its posterior lateral 
angles less prominent than in allied genera; middle coxa of male 
with prominent, posterior, curved tooth; second and sixth sternites 
of male plain; eighth sternite of male ends in a single, curved spine; 
seventh tergite of male bears lateral spines and the apex of the 
median part is rounded, not emarginate; spatha of male genitalia as 
in Figure 70. 

KEY TO SPECIES OF TRICHOSTICTIA 

1. Males (visible segments in abdomen 7; antenna composed of 18 segments) __2. 

Females (visible segments in abdomen 6; antenna composed of 12 

SCEMETIGS) Hose eee Ee SI ee a 4, 

2. Seape above wholly ferruginous; discal spots on tergites 46 usually (not 

always) mimited on midline! = hwageie ou be ep iareih yeh cats apne Papen guttata, 

Scape black above; discal spots on tergites 4-6 always separated on mid- 

hhc: pen eee ha a ely eye MCE SMES Sy eee EE TL Ce Tene ST ES 3. 

3. Black on flagellum present to a greater or less degree on all segments; pubes- 

cence on thorax and” propodeum) white== 22222) see eee ee vulpina. 

Black on flagellum limited to apical half; pubescence on thorax and propo- 

Aeunl decidedly. ‘bro ys ee NE SO a a brunneri, 

4. Scape above wholly ferruginous; scutellum bearing a complete fascia_guttata. 

Scape black above; scutellum bearing only lateral spots_______________-_- 5. 

5. Black on flagellum present in greater or less degree on all segments; pu- 

bescence on dorsum of propodeum white______________-_____ vulpina. 

Black on flagellum limited to apical half: pubescence on dorsum of pro- 

podeum Jonge ‘and decidedly brown 22-22-22 ee brunneri. 
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TRICHOSTICTIA GUTTATA (Taschenberg) 

Figure 70 

Monedula guttata TASCHENBERG, Zeitschr, f. d. ges. Naturw., vol. 36, 1870, p. 28. 

Monedula (Hemidula) guttata BurRMeErsterR, Bol, Acad. Nac. Cordova, vol. 1, 

1874, p. 120. 

Monedula guttata HAnpuirscH, Sitz. Akad. wissensch. Wien, Math.-Nat. CL, 

vol. 99, 1890, p. 186.—DaLua Torre, Cat. Hym., vol. 8, 1897, p. 498. 

I have examined four specimens of this species, two males and two 
females, all from Argentina, South America. Two of these, a male 

and a female, determined by Kohl, agree quite closely with Hand- 
lirsch’s description of the species. Of the other two specimens that 
I have referred to this species, the male has the fascia on the scutel- 
lum interrupted at the midline and also has the discal spots on 
tergites 4 and 5 separated from one another as well as from the 
lateral spots on these same tergites. On the female the discal spots 
on tergite 4 are separated as on the male. On both male and female 
the maculations on the sternites consist of rather widely separated 
lateral spots and the sixth sternite of the female is wholly black. 

SPECIMENS EXAMINED 

ARGENTINA: Mendoza (H. Rolle, Berlin W. Det. Kohl). 

Handlirsch reports this species also from Montevideo, Uruguay. 

TRICHOSTICTIA VULPINA (Handlirsch) 

Figures 11, 12, 69 

Monedula vulpina HanpuigscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, 

vol. 99, 1890, p. 188.—Daria Torre, Cat. Hym., vol. 8, 1897, p. 501. 

Of this species I examined two males and two females, all from 
Chile. The species resembles the preceding but is not quite so slender 
and the maculations on the thorax are less extensive. The macula- 
tions on the sternites are almost pure white and the pubescence on 
the propodeum is long, dense, and white, characters that serve to 
distinguish this species from the other two belonging to the genus. 

SPECIMENS EXAMINED 

Curie: Santiago (December, 1922, A. Faz); Southern part (M. J. Rivera). 

Handlirsch reports this species also from Peru. 

TRICHOSTICTIA BRUNNERI, new species 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 
except small pair of discal spots and narrow border on baso-lateral 
margins; spot between antennae; scape and first two segments of 
flagellum below; narrow vertical stripe below anterior ocellus; 

broad anterior orbits deflected inward above anterior ocellus; 
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posterior orbits, broad below, narrow above; posterior border of 

pronotum extended around posterior border of tubercle; spot on 
side of prothorax; short lateral line above base of wings on scutum; 
narrow transverse, rectangular, lateral spots on scutellum; narrow 

interrupted fascia on posterior border of metanotum; small spot on 
side of propodeum; spot on metapleura; spot on mesopleura; lateral 
and discal spots completely separated on tergite one; discal spots 
separated from one another but united to lateral spots on tergites 
2-5; four distinct spots on tergite 6; apical part of tergite 7; fasciae 
on sternites 2-5 broad laterally and almost interrupted by a deep 
anterior, median efargination; fascia on sternite 6 broad in the 
middle but narrowed laterally; femora in part; tibiae and tarsi 
wholly; yellow. The color of the maculations on the abdomen, 
labrum, clypeus, and scape is a very pale creamy yellow, while that 
on the thorax and legs is a much richer shade of yellow. 

The basal half of the flagellum is ferruginous and none of the 
segments shows any special modifications. The apical part of the 
middle femur is dentate below. The median part of the seventh 
tergite is narrow and rounded at the apex while the lateral spines 
are short, rounded, and sharply pointed. 

Allotype (female).—The allotype, with respect to the macula- 
tions, so closely resembles the type that a separate description is 
unnecessary. It differs from the type, however, in not having black 
discal spots on the clypeus; in having the black baso-lateral borders 
much reduced; in having the sides of the thorax and propodeum 
somewhat more extensively maculated; in having a pair of yellow 
spots on the posterior surface of the propodeum; in having the 
discal and lateral spots separated from one another on all the 
tergites except the fourth; and in having the coxae maculated. The 
sixth sternite has its apical portion wholly yellow. 

The wings of this species are almost hyaline. The pubescence on 
thorax and propodeum is unusually dense, relatively long, and of 
a decidedly brownish color. There is some variation among the 
paratypes. On none of them do we find a pair of black spots on 
the clypeus. On one male the lateral and discal spots are separate 
on tergites 1-8, and on two of the females the lateral and discal 
spots are separate on all the tergites. The baso-lateral black border 
on the clypeus varies in extent but is never lacking. The extent 
of the maculations on the side of the thorax and propodeum varies 
on the different individuals. 

This species is very closely related to vulpina (Handlirsch), frem 
which it can be readily distinguished (1) by the maculations of the 
abdomen, which are practically white in vulpina and are creamy 
yellow in brunneri; (2) by the pubescence on the propodeum, which 
is decidedly white in vulpina and decidedly brownish in brunneri; 
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and (3) by the color of the basal half of the flagellum, which in 
both sexes of vwpina is predominantly black while in brunneri it is 
wholly or predominantly ferruginous. 

Length 18-20 mm. Described from three males and five females. 
The males, including the type, and one of the females bear the simple 
label “ Peru.” Four of the females, including the allotype, bear 
the label “Arequipa, Peru, October 30, °98.” 

Type.—Male, Cat. No. 40848, U.S.N.M. 

EDITHA, new genus 

Figures 25, 26 

Monedula HANDLIRSCH and AUTHORS (part). 

Genotype—Monedula magnifica Perty. 
This genus is very closely allied to the genus Stictza, from which 

it differs, however, in having the ocelli provided with well-formed 
lenses, in having the middle of the vertex not depressed but on a 
level with the top of the eye, in having the inner margins of the 
eyes strongly divergent at the clypeus, in having the temples broad, 
and in having the nervulus vein distinctly postfureal. 
Head narrower than thorax; eyes naked; ocelli provided with 

lenses; anterior ocellus circular in form but scarcely more than a 
semicircle in extent; inner eye margins strongly divergent at clypeus; 
vertex not depressed, middle part on a level with the top of the eyes; 
frons below anterior ocellus and dorsal part of clypeus distinctly 
carinate on median line; clypeus on either side the median carina 
somewhat depressed, ventral area more or less flattened; maxillary 
palpus composed of six segments, labial of four; nervulus joins the 
discoideus distinctly distad of the origin of the basal vein; middle 
coxa of male with short tooth; prominent groove and stout tooth 
on posterior, apical border of middle femur of male; seventh tergite 
of male with short, stout, lateral spines, and with median part short, 
broad, and truncate; eighth sternite of male ends in a single stout, 
curved spine; second and sixth sternites of male may or may not 
show distinct modifications or processes. 

KEY TO SPECIES OF EDITHA 

1, Males (abdomen with 7 visible segments; antenna with 13)---__-_--__--_- aE 

Females (abdomen with 6 visible segments; antenna with 12)___________ 4. 

2. Sixth sternite provided with a transverse row of spines_____-__-_____-__ Ss 

Bixthesternite devoid ‘of spines. 2242s 2. 2 ie es a magnifica. 

38. Maculations on tergites consisting of fasciae on first and second tergites. 

adonis. 

Maculations on tergites consisting of lateral spots on tergites 1-4__fuscipennis. 

22764— 29-2 
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4. Maculations on tergites only lateral spots----------------------- fuscipennis, , 

Maculations on turgites consisting of fasciae_-_-------------------------- 5. 

5. Fasciae limited to first and second tergites_-------------------~----------- 6. + 

Fasciae present on tergites 2-5_------------------------------- pulcherrima, © 

6. Large, length 35 mm. or more; ventral and dorsal areas of clypeus separated | 

by a well-defined transverse ridge_--~------------~-------------- magnifica, 

Smaller, length 25 mm.; ventral and dorsal areas of clypeus ill defined; 

transverse ridge almost lacking_---------~---------~--~------------- adonis. 

EDITHA MAGNIFICA (Perty) 

Figures 25, 26, 75 4 A 

Monedula magnijica Perty, Delectus Animal, Art. 144, pl. 28. fig. 3, 1834.— — 

HANpbLIRSCH, Sitz, Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 99, 1890, 

p. 122—Darta Torre, Cat. Hym., vol. §, 1897, p. 498. Y 

This handsome wasp, measuring from 35 to 45 mm. in length, is 

the largest species known among the bembicids. Its color is intense — 

velvety black, with yellow markings on the head, broad yellow fasciae~ 

on first and second tergites, and yellow lateral spots on the second — 

sternite. The temples in this species are very broad and yellow in | 

color. | 

SPECIMENS EXAMINED f 

Brazit: Chapada (March). 

EDITHA ADONIS (Handlirsch) 

Monedula adonis HanpitrscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

99, 1890, p. 130; vol. 104, 1895, p. 969.—D aia Torre, Cat. Hym., vol. 8, 1897, 

p. 496. 

Monedula stridulans Stranp, Zool. Jahrb. Abt. Syst. Geo. and Biol., p. 147. 

A careful study of Strand’s description of M/. stridulans and a 
comparison of this description with Handlirsch’s description of M. 
adonis convinces me that the two descriptions deal with one and the 
same species. In color this species so closely resembles magnifica that 
it appears to be only a smaller form of that species. The male of 
this species, however, differs from the male of magnéfica in having the 
sixth sternite provided with a row of spines closely applied to the 
ventral surface of the sternite. The female is distinguished from the 
temale of magnifica by its smaller size and by the lack of a transverse 
ridge separating the dorsal and ventral areas of the clypeus. 

SPECIMENS EXAMINED 

Brazi.: Chapada (March). 

Paracuay: Asuncion, Villa Morra (January 7, 1906, J. D. Anisits, Det. Strand). 

Handlirsch reports this species also from Ipanema, Brazil. 
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EDITHA FUSCIPENNIS (Lepeletier) 

Monedula fuscipennis Lerrterier, Hist. Nat. Ins. Hym., vol. 3, 1845, p. 286.— 

HAnpriirscen, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl. vol. 99, 1890, p. 

128.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 497. 

T have before me two males that were received by the United States 

National Museum in an exchange and were determined by Kohl as 

males of this species. 
Handlirsch, in his discussion of this species, writes that he had 

only females before him and that Lepeletier and Dahlbom likewise 

examined only females. A comparison of these two males with 

Handlirsch’s description of the species convinces me that Kohl’s 

determination is correct. In this species the temples and the division 

of the clypeus into dorsal and ventral areas are by no means so 

prominent as in the case of magnifica. The middle femur at the 

upical end below bears the characteristic groove and tooth. The 

second sternite is plain and the sixth bears a transverse row of spine 

similar to those on the male of adonis. Segments 6-12 of the flagella 
below are somewhat excavated or modified; 6 bears an evident spine 
below; 8 and 9 each bears a smaller spine; and 9, 10, and 11 each at 
the apical end below bears on the anterior border a number of spine- 
like hairs. The spine on the eighth sternite of the male is distinctly 
spear-shaped. The wings are heavily and uniformly infumated. 
Of the two specimens one is without a locality label and the other 
bears the label “ Brasilia, Esperito Santo.” 

Handlirsch reports the species from Ipanema and San Paola, 

Brazil. | 
EDITHA PULCHERRIMA, new species 

Type (female). —Black: labrum; clypeus, except fine line at base; 
base of mandibles; lower part of frons; broad anterior orbits; scape 
below; posterior orbits, narrowed above; large lateral spot on pro- 
thorax; broad fascia on pronotum, including the tubercles; pair of 
discal lines on scutum; spot on tegula; scutellum; metanotum; broad 

fascia on dorsum of propodeum narrowly interrupted on median line; 
lateral angles of propodeum broadly; small spot on metapleura; broad 
yertical line and small spot on mesopleura; first tergite, except a pair 
of longitudinal elliptical discal marks and a median anterior notch 
between them; broad fasciae on tergites 2-5 bisinuate on anterior 
margin, those on 2 and 3 each narrowed at the midline by a V-shaped 
notch; pair of triangular spots on sixth tergite; lateral spots on 
sternites 2-4; spot on anterior coxa; femora in part; tibiae, except 

posterior surfaces; anterior border of anterior tarsus; anterior border 

of middle tarsus to a less degree; apical segment of posterior tarsus 

in part; yellow. 
Length about 27 mm. 
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The flagellum is black, with the tip of the apical segment reddish, 

the segments increasing in diameter outward to the tenth, thence 

slightly decreasing to the apex. The wings are hyaline. The 

pubescence is short and inconspicuous. The apical tergite bears a — 

median carina and is closely and finely punctate, the punctures be- — 

coming coarser toward the apex, where a slight tendency to rugosity 

becomes evident. The sixth sternite is finely punctulate with widely 

separated coarser punctures scattered over the surface. | 

Described from a single female from Santa Isabel, Rio Negro, 

Uruguay, collected by J. D. Haseman. 

Type.—Female, in the Carnegie Museum, Pittsburgh, Pa. 

SELMAN, new genus 

Figures 17, 18 

Genotype.—Selman angustus, new species. 
The characters that distinguish this genus from the genus Stictia, 

to which it is closely related, are the following: ocelli functional (at 

least not reduced to cicatrices) ; middle of vertex elevated instead of 

being depressed ; body slender instead of stout and robust. 

Head wide as thorax; eyes naked; ocelli provided with true lenses 

(not reduced to cicatrices) ; anterior ocellus circular in shape, but 
only slightly greater than a semicircle in extent; middle of vertex on 
a level with the top of the eyes; inner eye-margins parallel; slight 
but evident carina on lower part of frons and base of clypeus; 
middle part of the clypeus to near the base slightly flattened; maxil- 
lary palpus composed of six segments, labial of four; wings narrow 

and relatively short, about double the width of the thorax; venation 

of wings similar to that in the genus Stictia; body slender; male 

generic characters, if any, unknown. 

SELMAN ANGUSTUS, new species 

Figures 17, 18 

Type (female).—Black: clypeus, except pair of transverse basal 
spots; labrum; mandibles, except tips; lower part of frons; scape; 
basal segments of flagellum below; broad anterior orbits shortened 
above; narrow posterior orbits broad below; tubercles continuous 

with broad spot on sides of prothorax and with broad fascia on pos- 
terior border of pronotum; lateral lines and pair of large, longitudi- 
nal, pear-shaped spots on scutum; fascia on anterior border of scutel- 
lum; narrow fascia on metanotum; arcuate fascia on propodeum 
extended in a pair of points on its posterior surface; posterior lat- 
eral angles and sides of propodeum; metapleura and mesopleura 
almost wholly; fasciae on tergites 1-5 interrupted at dorsal midline 
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and broader laterally than at midline; fascia on tergite 1 very broad 
laterally; continuous fascia on sixth tergite broad at midline and 
narrow laterally; continuous fasciae on sternites 2-5, broad laterally 
and narrow medially ; legs, except line above on all femora and tibiae 
and spot below on all trochanters and proximal ends of all femora; 
yellow. 

The flagellum, except the first and second segments, is more or less 
reddish below; above it is darker suffused with reddish basally. The 
distal end of the apical segment is distinctly reddish. The flagel- 
lum of the paratype shows but little of this reddish color except on 
the apical segment. The wings are hyaline, narrow, and relatively 
short. The pubescence is sparse and short, in fact, almost lacking. 
The discal marks on the scutum and the lower part of the maculation 
of the mesopleura show a tendency to the reddish color seen on the 
flagellum. The male of the species is unknown. 

Length, 18 mm. Described from two specimens (including the 
type) from Chapada, Brazil. 

Type and paratype—tIn the Carnegie Museum in Pittsburgh, Pa. 

Genus STICTIA Illiger 

Figures 23, 24 

Vespa LINNAEUS, Systema Naturae, ed. 10, vol. 1, 1758, p. 574 (part). 

Bembyzx Fasrictus, Syst. Ent., 1775, p. 361. 

Bembex Fasricitus, Mant. Ins., vol. 1, 1787, p. 285.—DanHLBom, Hym. Eur., vol. 1, 

1845, p. 486. 

Monedula LATREILLH, Hist, Nat. Ins., vol. 3, 1802, p. 343.—DauHLBom, Hym. Hur., 

vol. 1, 1845, p. 492—Burmeistme, Bol. Acad. Cordova, vol. 1, 1873, p. 110.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 99, 1890, p. 

77.—Kout, Ann. des K. K. Naturhist, Hofmus., vol. 11, 1896, p. 489——Darua 

Torrn, Cat. Hym., vol. 8, 1897, p. 496. 
Stictia IntickR, Fauna Etrusca (Rossi), ed. 2, vol. 2, 1807, p. 181.—Fox. Ent. 

News, 1901, p. 269.—Parkrr, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 15. 

Genotype.—Stictia signata Linnaeus, designated by Parker in 
191%. 
Wasps belonging to this genus have the ocelli completely obliter- 

ated. The anterior cicatrice is circular in form but less than a com- 
plete circle in extent and is not placed in a pit or upon a distinct 
prominence or elevation. The middle of the vertex is depressed, is 

distinctly lower than the level of the top of the eyes, whose inner 
margins are somewhat divergent at the clypeus. The male has at the 
apical end of the posterior border of the middle femur a distinct 
notch and stout tooth. The sixth sternite of the male bears a con- 
spicuous median area and the seventh tergite bears lateral spines and 
its median part is emarginate at the apex. 
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Head almost as wide as thorax; eyes large, their inner margins | 

slightly divergent at clypeus and the facets near the inner border 7 

somewhat larger than those near the outer border; ocelli reduced a 

completely to cicatrices, flat, not placed in a pit or on an elevation, © 

circular in form but only slightly greater than a semicircle in extent; 

mandibles dentate; maxillary palpus composed of six segments, labial 

of four; clypeus but moderately arched and not distinctly divided ~ 

into a dorsal and ventral area by a transverse ridge, a short carina — 

at dorsal midline continuous with median carina of frons; median 

part of vertex depressed, distinctly below the level of the top of the 

eyes; lateral angles of propodeum somewhat prominent but rounded, 

not wedge shaped; seventh tergite of male with prominent lateral 
spines, the median part emarginate at apex; sixth sternite of male 

with median area slightly raised and grandular in appearance; eighth 

sternite of male terminating in a stout curved spine; spatha of male 
genitalia as in Figure 72; venation of wings as in Figure 24. 

KEY TO SPECIES OF STICTIA 

1. Males (abdomen with 7 visible segments. antenna composed of 13 seg- 

ments); 2--- = 22st Le ee ee 2: 

Females (abdomen composed of 6 visible segments, antenna composed of 

1scements eo 2- So ES ee ea a ee 16. 
2. Maculations on tergites confined to lateral spots____.___-_____-_______-__-- 3. 

Maculation on tergites in the form of fasciae, either more or less widely 

interrupted or broken into lateral and discal spots, or some broken into 

Spots’ and others simply interrupted 222 ee es ee ee ee ee 6. 

3. Seutellum, metanotum, and dorsum of propedeum with broad, conspicuous 

fasciae; remainder of thorax and propodeum entirely black____trifasciata. 

Thorax And spropodeum/ nOl*As ADO Ves wee ee eee ee 4. 

4, Lateral spine on seventh tergite truncate and its apical surface concave. 

heros. 

Lateral spine on seventh tergite not as above__-2_- 7 3) 5. 

5. Metanotum with narrow fascia continuous or interrupted; anterior meta- 

tarsus* bearing -elght: spines s 22) 2 eek, ee ee A medea. 

Metanotum black; anterior metatarsus bearing seven spines________ antiopa. 

6. Maculation of first tergite consisting of two fasciae united laterally and in- 

terrupted medially, thus forming a pair of U-shaped marks; no fasciae 

broken inte lateral and discal Spots’ 2. "a ee ee signata. 

Maculation of first tergite otherwise: or if as above, then on one or more 

tergites the fascia is broken into lateral and discal spots___-____-_______ ia 
7. Fasciae on tergites not broken into lateral and discal spots. (Rarely fascia 

on third tergite may be broken, in which case the fasciae on the ster- 
nICessare CONTINOUS) 2.2 et ee ee a 8. 

Fasciae on some tergites or on all broken into lateral and discal spots___9. 
8. Scutum without discal lines; fasciae on sternites 2-5 continuous__decorata. 

Scutum with prominent pair of discal lines: sternites 2-5 with only lateral 

SOU HR eke eset! ot ot bee rl [sip aa eee Batseba dives. 
9. Fasciae on first and second tergites prominent; fascia on third broken 

{nto four spots; tergites 4 and 5 black or with small lateral spots; thorax 

BNGJpropodeun DIA CK oe ek ON Oe a eee carolina. 
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10. 

at. 

12. 

14. 

i 15. 

16. 

ig 

21. 

22. 

24. 

25. 

26. 

27. 

Scutum with prominent pair of discal marks_--------~------------------ 11. 

Sontiiiawithoub Giscal marke 5225-2 2 eee SEES SSeS ee = 14. 

Side of thorax and propodeum sparingly maculated; tarsi almost wholly 

lack seme i) Say se Bits SiS ae! vee ee ee es Ee 12 

Side of thorax and propodeum profusely maculated; tarsi (except In some 

cases apical segment in part) yellow --+-_-----_--------_--__________ ibe 

Posterior apical angle of lateral spine on seventh tergite rounded; fascia 

on second tergite not broken into four spots_______-_--_---------- mexicana. 

Posterior apical angle of lateral spine on seventh tergite pointed ; fascia on 

second tergite broken into four spots_____-_--__-_--__-----_--- pantherina. 

. Lateral spine of seventh tergite almost squarely truncate, not pointed at 

apex; anterior metatarsus with seven spimes____-__-----~------- sombrana. 

Lateral spine of seventh tergite very obliquely truncate. pointed at apex ; 

HntenOnrametatarsus with Six spines. —2ibs 2h) eee west oe maculata, 

Fasciae on scutellum and metanotum continuous or broken__----------- 15. 

Scutellum and metanotum not maculated (rarely small lateral spots on 

BSC TIT LHI) ect ee wh a ae ee ee punctata. 

Fasciae on tergites 1-4 broken into discal and lateral spots______~ lineata. 

Fasciae on tergites 2 and 4 not broken into lateral and discal spots. 

mexicana. 

Maculations on tergites consisting of broad continuous fasciae______ infracta. 

Masculations on tergites not continuous fasciae_________-___-__------- 17. 

Masculations on tergites consisting of only widely separated lateral spots_18. 

Masculations on tergites consisting of fasciae, either simply interrupted or 

some or all broken into lateral and discal spots___-----_----------- 20. 

. Fasciae on metanotum and propodeum, continuous or interrupted ___medea, 

Metanotum and propodeum without fasciae___.___._.__._-_------------- 198. 

. Maculations on tergites creamy white; scutellum with fine and coarse punc- 

tures intermingled ; wings lightly infumated_______________-___-__- heros. 

Maculations on tergites yellowish; scutellum uniformly and finely punc- 

tured with some coarse punctures scattered about: wings rather heavily 

Mane] 50d 02H F210 |= eee ek eS eS Re ae ees eee eee One eee Wend See an re zoe antiopa. 

PSC ayvithOul, CisGalia MATKS: 22. oe ee i ee Se a 21. 

Scutume withdisealmanksss kite bah i bi Ra ee ee 2%. 

All fasciae on tergites 1-4 broken into lateral and discal spots________-~ pid 

Not all fasciae on tergites 1-4 broken into lateral and discal spots______ Oy. 

Hasciaccon scurellum, and! metanotune. sees a lineata. 

Fasciae absent on scutellum and metanotum______________________ punctata. 

. Seutellum and metanotum each with fascia, continuous or interrupted__24. 

Scutellum with only very small, round lateral spots; metanotum immaculate. 

carolina. 

Fasciae on tergites 1-8 broken into lateral and discal spots; evident tooth 

olgLenthasermen tot fagellums ile Aye) LA 2 abe Gale hes AS mexicana. 

Not all fasciae on tergites 1-3 broken into lateral and discal spots; no 

COOUI ONL a els = Ae ie ee a ie ee Ee ak a Se Se i eee 25. 

Tubercles maculated; broad curved fascia on dorsum of propodeum_-_-__26. 

Tubercles black; fascia on propodeum lacking__-_______________ carbonaria. 

Mesopleura, metapleura, and side of propodeum without maculations. 

arcuata. 

Mesopleura, metapleura, and side of propodeum with prominent maculations. 

proserpina. 

First tergite with U-shaped lateral marks; no fascia on tergites broken into 

lateral and discal spots; apex of sixth tergite maculated__________ signata. 

Combination of maculations as given above not present________________ 28. 
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28. Fasciae on tergites simply interrupted (rarely broken on third tergite into 

lateral and discal spots) ------------------------------------------- 29% | 

Some or all of the fasciae on tergites broken into lateral and discal spots__30. i 

29. Sixth tergite with evident median carina extending the length of the ter-_ 

gite; posterior tibiae black with silvery pubescence; labrum yellow. | 

vivida, 

Median carina on sixth tergite reduced or wanting; posterior tibiae marked 

with yellow; labrum with median black stripe---------_----------- dives, 

30. Posterior tarsi almost wholly yellow; mesopleura wholly yellow___-_---_ 318 

Posterior tarsi almost wholly black; mesopleura not wholly yellow, only 

moneulated 22222222 suspense uit be See ee eee pantherina, — 

81. Scutellum lacking pubescence, very finely punctured with a few scattered b 

larger punctures; labrum yellow; discal stripes on scutum narrow_andrei. ; 

Seutellum pubescent (at least at sides), uniformly and rather coarsely 

punctate; labrum with black central stripe; discal stripes on scutum | 

Broa 2. eee Set ce Vo ba Fee oe pit oh Get ets Bee, Glee Ue maculata, — 

STICTIA TRIFASCIATA, new species 

Figure 72 

Type (male).—Black: longitudinal lateral stripes on labrum; ~ 
apical line on clypeus joined to a median vertical line to base of — 
same; pair of minute spots between antennae; narrow line on scape — 
below; narrow anterior orbits; very narrow posterior orbits; broad 
fascia with short sharp prolongation at its posterior middle on scu- — 
tellum; fascia on metanotum; broad curved fascia on propodeum; — 
conspicuous, widely separated lateral spots on tergites 1-5, decreasing © 
in size from one to five; minute lateral spots on sternite three; narrow 

stripe on anterior border of tibia and tarsus of first pair of legs; 
small spot at distal end of femora of middle and posterior legs; 
yellow. The flagellum is black and segments 6, 10, 11, and 12 bear 
prominent pits below, the excavation on 6 being best developed. 
Segments 7 to 9 bear shallow pits and are somewhat rounded out 
below. 

This species, which in Handlirsch’s key runs to Monedula heros, is | 
remarkable for the presence of the three yellow bands on the thorax — 
and propodeum. These are unusually well developed; yet, aside | 
from these, the thorax and propodeum are entirely black. The spots 
on the tergites are well developed but are widely separated and the 
ventral surface is wholly black except for the small pair of spots 
on the third sternite. The wings are slightly infumated, due to the 
fact that the veins are bordered by a slightly infumated area, 
particularly evident on the anterior pair. 

Length 26mm. Described from a single male from Sapucy, Para- 
guay, South America. 

Type (male).—Cat. No. 40849, U.S.N.M. 



ART. 5 GENERIC REVISION OF THE FOSSORIAL WASPS——-PARKER 25 

STICTIA HEROS (Fabricius) 

Bembewx heros Fasricius, Syst. Piez., 1804, p. 222. 

Monedula heros HanpuirscH, Sitz. Wissensch. Wien, Math.-Nat. Cl., vol. 99, 

1890, p. 108.—DALLA Torre, Cat. Hym., vol. 8, 1891, p. 498. 

Stictia heros and the two species immediately following, medea 
and antiopa, are distinguished by having only widely separated 
lateral spots on the tergites and relatively few or no maculations on 
the thorax and propodeum. The maculations on the tergites of 
heros are a pale creamy color, almost white, whereas those on medea 
and antiopa are decidedly yellowish and the wings of heros are less 
heavily infumated than are those of the other two species. I have at 
hand 2 males and 11 females of this species, of which one female 
bearing the label, ‘“‘ Panama” has been determined by Handlirsch. 

SPECIMENS EXAMINED 

EcuaApor: Posorja. 

PANAMA: Ancon, Canal Zone (lL. H. Dunn); Old Panama (May 15, 1909, A. H. 

Jennings; Jan. 31, 1911, A. Busck). 

Handlirsch reports this species from Montevideo, and also from 
Rio Grande do Sul and Santa Catherina. Brazil. 

| STICTIA MEDEA (Handlirsch) 

Monedula medea HANDLIRSCH, Sitz, Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

99, 1890, p. 109.—_DaALLa Torre, Cat. Hym., vol. 8, 1891, p. 498. 

I have before me from Brazil four females that I have referred to 
this species. All bear fasciae on the metanotum; on three the curved 
fascia on the propodeum is continuous, on the fourth interrupted; 
on one the fascia on the scutellum is continuous, on a second it is nar- 
rowly interrupted, and on the other two it is reduced to lateral spots. 

On all four the maculations are a bright light yellow. 
I have before me also a male from Surinam determined by Kohl 

as belonging to this species. Handlirsch did not have a male at hand 
when he described the species, and if Kohl has published a descrip- 
tion of the male, I have not seen it. The maculations on the tergites 
of this specimen are more yellowish than in the case of the males of 
heros, but the difference is not so great as in the case of the females 

of the two species. The sixth segment of the flagellum and also the 
three apical segments are deeply excavated, much more so than is 
true of heros. Furthermore, the apical surface of the lateral spine 
on the seventh tergite of heros is distinctly excavated, whereas in 
the case of medea the lateral spine is bluntly rounded at the apex. 

SPECIMENS BXAMINED 

Brazit: Amazonas, Rio Branco (Nov., 1903, P. Kibler S. Rolle V.); Souza, 

Para (Sept. 16, 1920, Cornell U. Exped.). 

SURINAM. 
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STICTIA ANTIOPA (Handlirsch) 

Monedula antiopa HanpuirscH, Sitz, Akad. Wissensch. Wien, Math.-Nat. CL, 

- vol, 99, 1890, p. 109.—Datuta Toree, Cat. Hym., vol. 8, 1891, p. 496. 

Handlirsch described this species from a single female and dis- 

tinguished the species from heros because of the finer puncturing of 
the scutum and heavier infumation of the wings of this species, and 
from medea through the lack of yellow fasciae on the scutellum. 
metanotum, and propodeum. I have at hand a female, determined 
by Kohl, that bears the characters given by Handlirsch. I have also 
another female (labeled “ Surinam”), which I have referred to this 
species and which bears a pair of lateral spots on the scutellum, a 
small pair on the metanotum, and small spots on the posterior lateral — 
angles of the propodeum. The wings are more heavily infumated — 
than those of medea. ; 

Of a male that I have determined as belonging to this species, 1 | 
submit the following description: Black: lateral borders of labrum; — 
ventro-lateral borders and median vertical stripe on clypeus; scape 
below; vestiges of anterior and posterior orbits; very small lateral] 
spots on scutellum; very small lateral spots on dorsum of propodeum ; 
small spots on lateral angles of propodeum; lateral spots on tergites 

—5; lateral spots on sternites 24; anterior lines on anterior femora 

and tibiae; posterior apical spot on middle and posterior femora; 
yellow. 

The wings are more heavily infumated than in the case of hevos 
or medea. The lateral spines of the seventh tergite are more nearly 
pertectly truncate than are those of medea and are not hollowed out 
at the apex as are those of heros. 

SPECIMENS EXAMINED 

SurinamM: (Fruhstorfer). 

VENEZUELA: Maturin (1898—female, det. Kohl), 

STICTIA SIGNATA (Linnaeus) 

Figure 23 

Vespa signata Linnaeus, Syst. Nat., ed. 10, vol. 1, 1758, p. 574. 

Monedulis signata Hanpiirscn, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl.. 

vol. 99, 1890, p. 86—DaLta Torre, Cat. Hym., vol. 8, 1891, p. 499— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. Cl., vol. 104, 1895, 
p. 966. 

Stictia signata ParKer, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 18. 

This species is one of the most common and most widely distributed 
of the genus, having been reported from localities scattered through- 
out South America, Central America, Mexico, and the West Indies. 
I have examined more than one hundred specimens of this species, 
which may be distinguished from all other species of the genus by 
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the fact that the first tergite bears a pair of U-shaped maculations 

whose open ends are approximated and by the fact that the fasciae 

on the remaining tergites, though interrupted at mid line, are never 

broken into discal or lateral spots. 

SPHCIMENS BXAMINED 

BauaMAs: Andreas Island (J. J. Northrop). 

Bottvia: Herachi Beni (September, W. M. Mann) ; Rurrenabaque, Beni (October, 

W.M. Mann). 

Brazit: Ceara-Mirim (W. M. Mann); Flores (November 15, 1919, Parish) ; 

Itacoatira (November 22, 1919, Parish) ; Manaos (Mann, Baker); Matto 

Grosso; Obidos (August 10, 1919, Parish) ; Para (Mrs. H. B. Merrill). 

British Guiana (April 9, 1901, R. J. Crew). 

Costa Rica: San Carlos (Sekield and Burgdor®f). 

Cusa: Baracoa (August, 1901, A. Buseck); Cabanas (May 18, Palmer and 

Riley). 

Eouapor (C, T. Baker). 

FLORIDA. 

GUATEMALA: Los Amates {February 7, 1905). 

Honpuras: La Ceiba (April 8, 1916, F. J. Dyer). 

Mexico: Coazacoaleos (December, 1898, C. C. Deam) ; Rosario, Sinaloa (B. P. 

Clark) ; Santa Lucretia, Vera Cruz (F. Knab). 

Pavama: Alhajuelo (April 10, 1911, A. Buseck); Taboga Island (February 

16, 1912, A. Busck) ; Tabernilla (A. Busck); Old Panama (January 31, 

1911, A. Busck). 

_ Paraguay: Sapucay (April 8, 1903, W. T. Foster). 

Peru: Lima (December 21, 1912, C. H. T. Townsend). 

SAN SALVADOR: Cockburntown (P. Bartsch). 

SURINAM. 

VENEZUELA: Rio Moto, Cuara District (October 9, M. A. Carricker). 

STICTIA DECORATA (Burmeister) 

Monedula punctata var. decorata TAscHEeNBERG, Zeitschr. f. d. ger. Nat., 1870, 

p. 22. 

Monedula decorata BURMBISTER, Bol. Acad. Cordoba, vol. 1, 1874, p. 144.—Hanp- 

LIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 99, 1890, p. 105.— 

DaLLA Torrn, Cat. Hym., vol. 8, 1891, p. 497—Hanpwirscy, Sitz. Akad. 

Wissensch. Wien, Math.-Nat. Cl., vol 104, 1895, p. 968. 

I have at hand a single male of this handsome species determined 
by Kohl. The clypeus and labrum are wholly yellow; the yellow on 
the scutum is confined to short, narrow lateral lines above the base 
of the wings; the fasciae on tergites 1-5 are well developed and are 
narrowly interrupted at midline; tergite 6 bears small lateral spots: 
sternites 2-5 bear broad fasciae narrowed at midline; sternite 6 

bears small lateral spots. Segment 6 of the flagellum is only moder- 
ately excavated below and at the apex bears below a single short but 
distinct spine. The lateral spines of the seventh tergite can not be 
said to be truncate, but at the end they are sloping and terminate in 
a blunt, rounded point. 
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SPECIMENS BXAMINED 

ARGENTINA: Mendoza (December 14, 1906, H. Rolle Berlin W.). 

Handlirsch reports this species also from Philipi, Chile. 

STICTIA DIVES (Handlirsch) 

Monedula dives HANp.LIRSCcH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

99, 1890, p. 106.—Datria Torre, Cat. Hym., vol. 8, 1891, p. 497. 

I have before me a single male specimen that I have referred to 
this species. Unfortunately it bears no locality label. It has a pair 
of small medial black spots on the clypeus and a short median black 
stripe at the apex of the labrum. In other respects the coloration of 
this specimen fits very accurately the description of the male of the 
species given by Handlirsch. The excavation on the sixth segment of 
the flagellum is a little more prominent than in the case of decorata, 
and, as in the case of that species, this segment bears a distinct spine 
on the distal margin below. The lateral spines on the seventh tergite 
are distinctly and almost squarely truncate. : 

Handlirsch described the species from specimens from Mexico. 

STICTIA CAROLINA (Fabricius) 

Figure 24 

Bembex carolina Faxsrictus, Ent. Syst., vol. 2, 1798, p. 249. 

Stictia carolina ItticEr, Mag. f. Ins., vol. 6, 1807, p. 195. 

Monedula carolina LrrELerinr, Hist. Nat. Hym.. vol. 3, 1845, p. 281.—Hanp- 

LinscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. $9, 1890, p. 110.— 

Datua Torre, Cat. Hym., vol. 8, 1891, p. 497. 

With the exception of a single specimen of Stictza stgnata taken in 
California (D. W. Coquillett), this large and handsome species is the 
only one of the genus to occur within the bounds of the United 
States, and, so far as I am aware, it has not been found without them, 
although it is highly probable that it will be found in Mexico. Its 
large size, black thorax sparsely maculated or not at all, and the 
broad, bright, creamy maculations of the abdomen render this species 
easy of identification. 

SPECIMENS DXAMINDD 

ALABAMA: Booth (June 15, 1924, E. S. Holt) ; Montgomery (T. J. Key). 

Fiorina: Apalachicola (July, 1909, J. C. Bradley) ; Fernandina (W. H. Finn) ; 

Jacksonville (Ashmead) ; Palm (C. F. Baker). 

GrorGIA: Hgypt (W. H. Finn). 

LovuIsIANA: Houma (August 6, 1911, B. C. Wurzlow) ; Lee Post Office (June 

29, 1896, D. W. Eavens). 

MARYLAND: Chesapeake Beach (July 26, 1912, William Palmer). 

OKLAHOMA: Ardmore (June 26, C. R. Jones). 

gett aS OG Se Ee — ees 
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Texas: Calmesneil (June 20, 1907, W. W. Yothers); Dallas (June 6, 1910, 

H. G. Blasi); Jacksonville (June 28, 1906, F. C. Bishopp); Kerrville 

(July 19, 1907, F. C. Pratt); Rosser (July 6, 1905, F. C. Bishopp) ; Vic- 

toria (May 30, 1911, J. D. Mitchell). 

In addition to the localities listed above, the species has been 
reported from Illinois, Kansas, New Jersey, New Mexico, and 
Pennsylvania. 

STICTIA MEXICANA (Handlirsch) 

Figure 74 

Monedula mexicana HaAnpiirscu, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

Cl., vol. 99, 1890, p. 107.—Datta Torre, Cat. Hym., vol. 8, 1891, p. 498. 

Of the five males that I have referred to this species, four have 
conspicuous discal lines, and lateral lines above the base of the wings, 
on the scutum, but the fifth lacks the discal lines and the lateral 
jines are much reduced. On this same fifth specimen the fascia 
both on the scutellum*and on the metanotum is interrupted and the 
fascia on the propodeum is almost obsolete while the maculations 
on the mesopleura and metapleura are wholly wanting and those 
on the lateral angles of the propodeum are reduced to small spots. 
On all five the fascia on the third tergite is broken into lateral and 
discal spots and on three of the five the fascia on the first tergite is 
likewise broken into lateral and discal spots. 

Handlirsch described the species from two males from Mexico. 
A female bearing the label, “ Cuernavaca, 9, 23, Moi Mex., E. G. 
Smyth,” I regard as the female of this species. Its description is 
as follows: Black—lateral borders of labrum; mandibles in part; 
very narrow lateral spots on ventral border of clypeus; short anterior 
orbits; very narrow posterior orbits; posterior border of pronotum, 
almost obsolete; posterior border of tubercle; lateral spots on scutum 
above base of wings; narrow and widely interrupted fascia on 
scutellum; narrow, interrupted fascia on metanotum; fasciae on 
tergites 1-3 broken into lateral and discal spots; fasciae on tergites 
4 and 5 widely interrupted; lateral spots on sternites 2-4; narrow 
line on anterior border of anterior tibia and tarsus and on anterior 
border of middle tibia; yellow. 

The scutellum is closely and evenly punctured throughout but 
nowhere are the punctures of uniform size; the size and the number 
of coarse punctures are greater, however, in the central area than on 
any of the four margins. The eleventh segment of the antenna at 
the middle on its posterior border bears a short rounded tooth, a 
character that I should consider an abnormality did it not occur on 
both antennae. The infumation of the wings is somewhat heavier 
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than in the case of the male, particularly along the margins of 
the veins. 

Mexico: Atencingo (June 1 and 2, 1922, BE. G. Smyth) ; Cuernayaca (September, 

1923, E. G. Smyth). 

STICTIA PANTHERINA (Handlirsch) 

Monedula punctata var. LEPELETIER, Hist. Nat. Ins. Hym., vol. 3, 1845, p. 285. 

Monedula pantherina HANpiirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

vol. 99, 1890, p. 95.—Datia Torre, Cat. Hym., vol. 8. 1891, p. 498. 

I have at hand five females that I have referred to this species, 
which is closely related to maculata and like maculata has the discal 
spots on tergites 1-4 always separate from the lateral spots. The 
following characters serve to distinguish this species from maculata: 
the discal lines on the scutum of this species are usually very much 
narrower than those on macwata; the maculations on the sides of 

the thorax and propodeum of pantherina are much reduced, whereas 
on maculata these parts are wholly or almost wholly yellow; the 
tarsi, particularly the hind tarsi on pantherina are almost wholly 
black, whereas the tarsi, particularly the hind tarsi on maculata 
are predominantly or wholly yellow. 

SPECIMENS EXAMINED 

FrencuH GuraANA: Cayenne (February, March, 1917). 

VENEZUELA: Pedernales (January 25, 1911, S. Browne). 

Handlirsch reports this species from Colombia and Brazil. 

STICTIA SOMBRANA, new species 

Type (male). —Black : clypeus, except pair of broad stripes extend- 

ing from base almost to apex; labrum; spot between antennae; scape 
below; anterior orbits shortened above; posterior orbits narrowed 

above ; prothorax, except band extending from one tubercle to the 
other; pair of narrow discal lines and short line above base of wings 
on scutum; narrow interrupted fascia on anterior margin of scutel- 
lum; narrow fascia on metanotum: lateral lines on propodeum; pos- 

terior-lateral angles and large spot on sides of propodeum; meta- 
pleura; mesopleura; mesosternum except pair of round spots; pair of 
small discal and large lateral spots on tergites 1-4; large lateral spots 
on tergite 5; apex of seventh tergite; lateral spots on sternites 2-5, 

those on second sternite being very large; legs except black lines on 
femora and tibiae; yellow. The color of the labrum, clypeus and 

the maculations on the tergites is very light creamy yellow; that of 
the legs and thorax, orange yellow. 

} 
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This species seems close to Stictia meaicana Handlirsch and, like 

that species, has the hind metatarsus unusually long, in this species 

nearly as long as the hind tibia. The apical segment on the anterior 

and middle tarsi (posterior missing) is marked with a black spot. 

The sixth segment of the flagellum is excavated on its posterior sur- 

face and is slightly spinose as is also the seventh and ninth. The 

tenth, eleventh, and twelfth segments are also excavated below. The 

lateral spines of the seventh tergite are almost squarely truncate. 

The wings are hyaline. The punctation of the scutellum is relatively 

fine and uniform; that of the scutum is similar to that of the scutellum 

save that very fine punctures are scattered among the coarser ones. 

Length about 25 mm. Described from a single male (the type) 

taken by J. Chester Bradley and bearing the label, “ La Sombra to 

El Encapto, Putumayo Dist., Peru, Aug. 28, *20.” 
Type.—In the collection of Cornell University. 

STICTIA MACULATA (Fabricius) 

Bembex maculata Fasrictus, Syst. Piez., 1804, p. 222. 

Monedula maculata HanpurirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, 

vol. 99, 1890, p. 92.—Datra Torre, Cat. Hym., vol. &. 1891, p. 498. 

This species is characterized by having broad longitudinal discal 

stripes on the scutum; fasciae on scutellum, metanotum and pro- 

podeum; the sides of the thorax and propodeum wholly yellow or 
nearly so, and on some specimens the greater part of the venter of 
the mesothorax also yellow; the discal spots on tergites 14 separated 
from the lateral spots; and the tarsi preponderantly or entirely 
yellow. On some specimens the maculations on the first tergite 
resemble those found on Stictia signata but in all cases observed the 
U-shaped marks were more or less broken. On some specimens one 
or both of the discal spots on the second tergite may be united with 
the corresponding lateral spot, but on no specimen studied did I find 
such a union on the fourth tergite—here the discal spots are always 
distinct. The sixth tergite of the female is invariable black and 
the form of the lateral spines of the seventh tergite of the male is 

similar to that of stgnata. 

SPECIMENS BDXAMINED 

BritisH GuIANA: Essequibo (William Schaus). 

Costa Rica: Carillo, San Carlos (Schild and Burgdorf). 

Mexico: (C. F. Baker). 

PanaMa: Alhajuelo (A. Busck) ; Cobima (May 24, 1911, A. Busck) ; Punta de 

Pensa (July 22, 1908, R. E. B. McKenney). 

Prru: El Campaniento (June 28, 1920, Perene). 
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STICTIA PUNCTATA (Fabricius) 

Bembyx punctata Fasricius, Ent. Syst., 1775, p. 361. : 

Monedula punctata Hanpuirscu, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, — 

vol. 99, 1890, p. 97—Datxa Torre, Cat. Hym., vol. 8, 1891, p. 499.—Hanp- 

LIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, vol. 104, 1895, p. 967. 

This species once seen can scarcely be mistaken for any other of % 

the known species of Stictia. The thorax and propodeum are black, — 

sometimes wholly black, but usually with very small lateral spots on — 

the scutellum, on the sides of the mesothorax, and on the posterior — 
lateral angle of the propodeum. Sometimes there are traces of yel- _ 
low on the prothorax. The paired discal spots on tergites 1—4 are — 

small, widely separated from one another and widely separated from 

the small lateral spots on the same segments. The legs are black, 
with traces of yellow or ferruginous, especially on the front pair. — 
I have at hand one male and eight females of this species. 

SPECIMENS EXAMINED 

Braziz: Guaraja, Sao Paulo (December 2, 1916, Cornell U. Exped.) ; Pernam- 

buco (December 28, 1882); Sao Paulo (Hammar). 

STICTIA LINEATA (Fabricius) 

Bembezx lineata Fasrictus, Ent. Syst., vol. 2, 1793, p. 250. 4 

Bembex punctata Oxtver, Ene. Meth., vol. 4, 1798, p. 290. (Misidentification). 

Monedula punctata BurMEtstmR. Bol. Acad. Cordoba, vol. 1, 1874, p, 111. 

Monedula lineata HANpLirscH, Stiz. Akad, Wissensch. Wien, Math.-Nat. CL, 

vol. 99, 1890, p. 100.—Datuia Torre, Cat. Hym., vol. 8, 1891, p. 498. 

This species most closely resembles Stictia punctata, from which it — 

may be distinguished by the presence of fasciae on the scutellum and — 
the metanotum and usually also on the propodeum. I have at hand 
one male and four females that I have referred to this species. The 
male has the fasciae on the scutellum and metanotum very narrow, 
and the fascia on the propodeum is reduced to a pair of small lateral 
spots. The posterior lateral angles of the propodeum bear yellow 
spots. There are small lateral spots on the scutum above the base of 
the wings, a small spot on the mesopleura below the wings, and a 
fascia on the pronotum that does not reach the tubercles, which are 
wholly black. The maculations on the abdomen are characteristic of 
the species. The apex of the lateral spine of the seventh tergite is 
obliquely truncate and its posterior angle is bluntly pointed. The 
male is large and robust, as is also one of the females. Two of the 
females are much smaller than the others and they have the scape 
wholly black. One of these two has the clypeus black and the yellow 
on the labrum reduced to small lateral spots; the other one has the 
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yellow on the clypeus reduced to mere traces at the extreme ventro- 

-Jateral borders and the yellow on the labrum reduced to lateral lines. 

The yellow on the prothorax is reduced to spots on the tubercles. 

The fasciae on scutellum, metanotum, and propodeum are well de- 

veloped, as are the maculations on the abdomen. There are also 

small spots on the sides of the thorax and propodeum. The legs are 

predominantly black, but on three of the four females the apical 

segment of the tarsi is largely or wholly yellow, whereas on the 

fourth female and on the male this yellow is reduced to a spot or is 

wanting. 

SPECIMENS BXAMINED 

ARGENTINA. 
Braziz: Chapada (March 10); Sao Paulo (Hammar); Guaraja, S. Paulo 

(December 2, 1919, Cornell U. Exped.). ? 

Fabricius reports the species from Cayenne. 

STICTIA INFRACTA, new species 

Type (female).—Black: labrum; mandibles, except tips; clypeus, 
except a small pair of black spots; lower part of frons extended on 
median line above antennae; scape below; anterior orbits; posterior 
orbits broad below; narrow posterior border of pronotum; tubercles 
and sides of prothorax almost entirely; narrow lateral lines on scu- 
tum; narrow fascia of scutellum; fascia on metanotum; narrow fascia 
on propodeum extending downward in a V-shaped prolongation on 
the posterior surface and inclosing a triangular black spot; posterior- 
lateral angles and sides of propodeum almost wholly; metapleura and 
mesopleura, except black lines at the sutures; mesosternum, except a 
pair of black spots in front of middle coxae; broad continuous fasciae 
on tergites 1-5, slightly emarginate at anterior middle and produced 
forward slightly on either side the emargination on all except the 
first, and produced forward laterally on all; pair of median spots on 
anterior surface of tergite 1; interrupted fascia on tergite 6 produced 
forward laterally as on preceding; sternites 1-3 entirely; 4, except 
anterior median spot; 5, except median and pair of lateral black 
spots; pair of small lateral spots at apex of sixth; legs entirely, except 
black lines above on all femora and tibiae; yellow. Flagellum black 
above, tawny below. Wings hyaline. 

In form this species is relatively slender and resembles more closely 
members of the genus Bembia than it does the robust forms of Séic- 
tia. If it were not for the form of the anterior ocellus and the char- 

- acter of the mouth parts, it would readily pass for a Bembia. The 
color of the dorsal markings and the clypeus is a pale greenish or 
creamy yellow, while that of the labrum, the ventral markings, and 

22764—29——3 
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the legs is more nearly orange. The pubescence is white, very short, 

and sparse. The swelling at the base of the second sternite is less 

evident than is usual in this genus. The sixth tergite is coarsely 

punctate with a slight tendency to become rugose at the apex. It 

bears a slight but evident median carina and along the lateral borders 

are numerous coarse, stiff hairs. The sixth sternite is also slightly 

carinate on the median line and is covered with uniform shallow 

punctures, among which, toward the apex, are numerous coarser 

ones. 
Length, 19 mm. Described from a single female taken at Piura, 

Peru, by Townsend, April 28, 1911. 
Type (female).—Cat. No. 40850, U.S.N.M. 

STICTIA CARBONARIA (Burmeister) 

Monedula carbonaria BurMerIsTeR, Bol. Acad. Nac. Cordova, vol. 1, 1874, p. 
113.—HanpiirscyH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 99, 

1890, p. 102—Datua Torre, Cat. Hym., vol. 8, 1891, p. 497. 

I have at hand two females of this species determined by Hand- 
lirsch. On one specimen the sides of the thorax are entirely black, 
except for a very narrow line on the border of the prothorax below 
the tubercles. On the other specimen these same lines below the 
tubercles are present and also a minute spot below the wings on the 
mesothorax. On this latter specimen there is a trace of color on the 
posterior border of the pronotum, but on both specimens the tubercles 
are black as is likewise the scutum. 

SPECIMENS BXAMINED 

Brazizt: Ihering, Rio Grande (Det. Handlirsch). 

Handlirsch reports this species from Parana and Montevideo, and 
cites Burmeister as reporting it from Corrientes and Rio Quaia- 
quiraro. 

STICTIA ARCUATA (Burmeister) 

Monedula punctata var. arcuata TASCHENBERG, Zeitschr. f. d. g. Nat., vol. 2, 

1870, p. 22. 

Monedula arcuata BuRMEISTER, Bol. Acad. Cordova, vol. 1, 1874, p. 112.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 99, 1890, 

p. 104.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 496. 

I have before me two females of this species determined by Hand- 
lirsch. The prothorax, exclusive of the broad fascia on the prono- 
tum including the tubercles, is entirely black. The scutum, the meso- 
pleura, the metapleura, and the side of the propodeum, exclusive of 
the posterior lateral angles, are also black. The scutellum on its 
anterior border bears a broad fascia narrowly interrupted at the 
midline. The metanotum is almost wholly yellow and there is a 
broad curved fascia on the propodeum and its posterior lateral angles 
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are yellow. The fascia on the third tergite is broken into lateral and 
discal spots. 

SPECIMENS BXAMINED 

BrAziL: Ihering, Rio Grande (Det. Handlirsch). 

Handlirsch reports this species also from Montevideo and cites 
Burmeister as reporting it from Uruguay and from Mercedes, Argen- 
tina. 

STICTIA VIVIDA (Handlirsch) 

Monedula vivida HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

99, 1890, p. 101.—Datxia Torre, Cat. Hym., vol. 8, 1891, p. 501. 

I have at hand seven females from Mexico that I have referred to 
this species. The labrum is wholly yellow and the clypeus also, 
except for a large basal mark that is almost divided into two by a 
wide median yellow stripe. The scutum bears a pair of lateral yellow 
lines and a pair of long, narrow, rufous discal lines. There is a con- 

_spicuous fascia on the anterior border of the scutellum narrowed 
medially and partially or wholly interrupted at the median line. The 
metanotum is almost wholly yellow and the broad, curved fascia on 

_the propodeum covers much of the posterior surface. There is a 
fascia on the posterior border of the pronotum that includes the 
tubercles. There are large maculations on the sides of the mesothorax 
and metathorax and the sides of the propodeurh are almost entirely 
yellow. The fasciae on the tergites are unusually well developed, re- 
sembling both in size and color those of decorata. They are inter- 
rupted at midline, the posterior ones somewhat more widely than 
the anterior ones, but in no case is any fascia broken into discal and 
lateral spots. Three of the seven specimens have the sixth tergite 
with a pair of small yellow spots. This tergite is closely punctured, 
the punctures near the apex being coarser than those toward the base, 
and practically all the punctures subtend stiff spinelike hairs which 
are very conspicuous along the lateral borders of the tergite. This 
tergite bears a distinct median carina as does also the sixth sternite. 
The legs, which are covered with a fine silvery pubescence, are black 
with some reduced yellow markings. The wings are hyaline. It is 
a large, brightly-colored, handsome species. 

SPECIMENS DBXAMINED 

Mexico: Alta Mira, Tampa (June 30, 1903). 

STICTIA PROSERPINA (Handlirsch) 

Monedula proserpina HANnpiIrRscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, 

vol. 99, 1880, .p. $9.—Datia Torre, Cat. Hym., vol. 8, 1891, p. 499. 

T have at hand a single specimen, a female from Bolivia. It agrees 
quite closely with Handlirsch’s description of the species. The macu- 
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lations on the clypeus are reduced to a short median stripe and a 

pair of small lateral spots. The widely interrupted fasciae on the — 

tergites are broad laterally but are very narrow medially. The third — 

is broken into lateral and discal marks. 

SPHCIMENS BXAMINED 

Boxtrvia: Rio Colorado (September, M. R. Lopez). 

Handlirsch described the species from specimens taken at or near 

Nauta, Peru. — 
STICTIA ANDREI (Handlirsch) 

Monedula andrei Hanpiiescu, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, — 

vol. 99, 1890, p. 94.—Datia Torre, Cat. Hym., vol. 8, 1891, p. 496. f 

I have at hand two females of this species determined by Hand-_ 

lirsch, of which one bears the label “FE. Peru” and the other bh 

“ Nauta.” The characteristics of this species, as set forth by Hand- | 

lirseh, are well shown by these two specimens. All the specimens, 3 — 

males and 21 females, on which Handlirsch based his description of — 

the species, were from Peru. . 

Genus STICTIELLA Parker 

Figures 13, 14, 32 

Stictiella PARKER, Pro U. S. Nat. Mus., vol. 52, 1917, p. 21. ; 

Genotype—Monedula formosa Cresson, designated by Parker in - 

1917, | 
This genus may be distinguished from all nearly related genera, 

except Steniolia, by the fact that the ocelli are placed in pits or de- _ 
pressions. From Steniolia it may readily be distinguished by the | 
character of the maxillae, which in Steniolia are exceedingly long, | 
reaching the hind coxae, and can not be folded behind the labrum | 
when at rest, whereas in Stictiella the maxillae are of normal devel- — 
opment. Available records indicate that this. genus is confined to — 
North America. 

Head usually as wide as the thorax, in some species narrower; 

eyes naked, their inner margins approximately parallel or slightly | 
divergent at the vertex; ocelli placed in pits or depressions, their 
lenses not completely obliterated, but much distorted; anterior ocellus 
with a distinct elevation round about it; middle of vertex not de- 
pressed below level of top of eyes; clypeus only slightly arched, no 
dorsal median carina present and no flattened ventral area; mandibles 
dentate; maxillary palpus composed of six segments, labial of four; _ 
posterior apical border of middle femur of male lacking groove and 
stout tooth, such as is present in the genus Stictia; seventh tergite of | 
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male without lateral spines; eighth sternite of male terminating in 

three spines and in some species provided with an additional discal 

spine; venation of wings as in Figure 14; spatha of male genitalia 

as in Figure 32. 

10. 

ri. 

12. 

13. 

14. 

15. 

. Males (antenna with 13 segments ; abdomen with 7 visible segments) --_--_2. 

KEY TO THD SPECIES OF STICTINLLA 

Females (antenna with 12 segments; abdomen with 6 visible segments) -20. 

. Middle metatarsus more or less strongly curved; inner curved surface fre- 

GuenthveDeSet Wit HISpINeS # ea ae ae aes ie EY 3. 

PHM MICA LAL SUS VOC: CUT VCC a re oe a eS Be 

MSECONGESerntLe nontuverctlatess cmeer ae sete ees ees SO ee 4, 

Secondmrsternite’ anituperculatec +2) S22 IAs Linsey ose Ieee EES 8. 

Second) SLternite -bituberculates © eine Ase Ae) ONE ite a 9. 

Middle” femoray'smoot beneath: =+ 227202) lth iss Mee ed) eth pictifrons, 

Middle femora serrate or dentate beneath___--____-_--____----__--__-- 5. 

. Pulvilli large and distinct; apical segment of all tarsi black; anterior tarsi 

eiited: andisnatvenede 20 ae ee ee Ee as SP BO AT formosa. 

Parovellie UACISEINCLS tars! NOT al “eo 2c FE ata oe IE ge AN Se id 6. 

. Seutum with discal marks; ; abdominal fasciae all continuous___melanosterna. 

Seutum without discal marks; no continuous fasciae on sternites____—_ thse 

. Wings hyaline; lateral spots on sternites lacking or confined to sternites 

ELE LT chase ee eee ees Bnew 2h) RR Peer eS: TAR IR UO. SATS 2s, plana. 

Wings distinctly infumated; lateral spots on sternites not confined to stern- 

LCS Wc eeUTi GL oe eee NADAL SEE eer Sh ORL ELE a Pes SE le ae Se AEE serrata. 

Apical segment of anterior tarsus broadly dilated and black; process on 

second sternite blunt and strongly hirsute distally____________ tuberculata. 

Apical segment of anterior tarsus normal form and yellow; process on sec- 

ond’ sternite pointed and smooth distally______-____-______-___-__ callista. 

. Middle femora smooth below; head narrower than thorax______________ 10. 

Middle femora serrate or dentate below; head normal__________________ Gk, 

Width of second cubital cell on radial and cubital veins about equal; second 

StEEHILE aLMOSE * WHOlY yellow 22 Lats Lr era ee es bituberculata. 

Width of the second cubital cell on the radial vein about half its width on 

the cubital; second sternite mostly black____________________ emarginata. 

Pulvilli indistinct; apical segment of tarsi normal________________ pulchella. 

Pulvilli distinct; apical segment of tarsi black; anterior pair dilated____12. 

Large and stout, 18-20 mm.; fasciae on tergites broad and, except first, 

continuous; second inclosing pair of black discal spots; fasciae on stern- 

TES TeCOMuNUCUS OF -DaLrowly INverruplteds 24a es eos asses eS speciosa. 

Slender, about 15 mm., fasciae on tergites interrupted on 1 or 1-3, leaving 

on one or more of these tergites a pair of yellow discal spots; yellow on 

RbeMNTLeS il FOTUI Of TACeral SOUS oo ne ee se eee on En ee spinifera. 

Head, thorax, base of abdomen and basal joints of legs covered with long, 

dense, white pubescence; most specimens, but not all, have the second 

SEER CES OTTO CLC ie tem a eae etnias oe SEER MERA ieee CANA EVES scitula. 

Pubescence of head, thorax, etc., of normal character__________________ 14. 

SECON Sterni ce: NONCUDEECUatet ee ee eh ALE OIE ee tenuicornis. 

MeCONOMSternite UNM pDerCUl ate sas sent = ee IS ke 15 

Secon eSiernite MLL erCUl ace ate ae eaten ne oe ey sete by ETE PGR 16 

Tubercle of second sternite ending in a single point______________ megacera. 

Tubercle of second sternite ending in two points_________________ bifurcata. 
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16. 

17. 

18. 

19. 

20. 

21. 

22. 

30. 

. Discal marks on scutum, consisting of a pair of irregular spots, or of pair 

26. Scutellum with pair of large triangular lateral spots_______________ pulla. 

. Fasciae on tergites yellow; that on first tergite deeply emarginate on an- © 

PUR OTT ORY, oe ep eter ES a I pe gn fg ante ne aire 30. 

Tergites without posterior black border; posterior tarsi, save basal joint, 

Leta ae) 1 (an a ae oe eee eT ee Tees en ee speciosa. 

Tergites with a posterior black border; posterior tarsi yellow _____ formosa. 

mOPeCICS large: 15-20 mma 2. ee ee 32s 

mpecies Small, 10" tam. an op 34, 

.-Clypeus, with pair of basal black spots__... ... a vifurcata, 
Clypéus: entirely yellow. 22-2 < i eS ee ee wt 33. 

PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 7; 
7 | 

| 
Middle femora of normal form, not emarginate_---------_~---_---~-~-~ if 

Middle femora more or less strongly emarginate posteriorly____________ 19, 

Sentom: with a pair; Or discal, marks-.. __—_- 2 ee exigua, 

Saniuiicwithouvso1seal Marks See ee ee 183 

Clypeus with black more or less extensive on dorsal border__----~-_ pulla. 

Clypeus wholly pale and. ‘Silvery——-—=——— argentata, | 

Seape black above; mesosternum marked with black; genital stipes as in 

Wigwre:33-< 22d Leis Tt es 8 eee femorata, | 

Seape entirely yellow; mesosternum yellow; genital stipes as in Fig- 

ure 34 _._--__--+--------~--~-~-------------------------------- divergens. — 
Pulvilli distinct--__--------------~-~--------------------~------------- Pal 
Pulvilli indistinct__.__-_-_--------------~--~--------------------—+=—----- 35. 

Sonutum without. discal. markines=-—_ > 2. ee eee 22 al 

Seutum with discal marks more or less well developed_____-_-___________ O58 ; 

Head narrower than thorax; width of second cubital cell on radial vein | 
shout half its width.on, cubital. = ---S<5. ee ee emarginata, — 

Head normal, wide as thorax; second cubital cell normal______-___-___ 23.0 

. Anterior and middle femora entirely yellow_____-_____________-___ argentata, — 

Anterior or middle femora or both marked with black_-______________-__- 24, 

. Spots on seutellum rectangular; spots on either side of anterior ocellus. / 

pullal@ 

Spots on scutellum triangular; V-shaped spot enclosing anterior ocellus. 

megacera, 

of lines not broken, not curved inward or approximated posteriorly____26. 

Discal marks on scutum in form of a U, either broken, interrupted medially, _ 

orpproken. dnta Jines ang j Spots = 222 a= a ee ee 28. 

Seutellum with a continuous fascia, rarely interrupted on the median | 

terior border at midline or entirely cut through, leaving a posterior me- “| 

dian, discal .SpoOtzcs- «2 pe%.2.ts.5)2 nee 2 Os Rea See pictifrons. 

Fasciae on tergites pale; that on first tergite not deeply emarginate on 

anterior 1070) 0 (2) een ROU es OE ee ey ets ee 2% argentata, 

Second sternite more or less black; not entirely yellow__________________ 29 

Species small, 10-12 mm.; discal marks on scutum narrow and broken: 

fasciae on tergites rather narrow, wavy, scarcely to be considered emar- 

PAN NTC ates ae yk hae ag Ee dhe _____femorata. 

Species larger, 16-20 mm.; discal marks on scutum two broad lines curved 

and approximated posteriorly; fasciae on tergites broad and emarginated 
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Scape with black spot above; mesosternum yellow____-_-----~- bituberculata. 

34. Fascia on first tergite inclosing a medial black spot basally; head, thorax, 

and base of abdomen covered sparsely with long, white pubescence, most 

evident on the lateral angle of the propodeum___---_--__-__-~_- scitula, 

Fascia on first tergite without medial black spot; pubescence not as above; 

face and sides of thorax more or less silvery___________________-_- exigua. 

Be B CHL wWAtnOUS LOGICAL markings §. Wot sek: ici ee Sp ee 36. 

SHOT Gi nba ey gyal ee Co BES cts UM c 07 Bet 0 cps RR Ce GER eT Pr A a aire 

36. Mesopleura immaculate; fascia on first tergite interrupted widely___serrata. 

Mesopleura with large yellow spot; fasciae on all tergites continuous. 

pulchelia. 

87. Discal marks on scutum small; mesopleura black, rarely with small macu- 

lations; venter of abdomen almost entirely black ___-_________________ 38. 

Discal marks on scutum conspicuous; mesopleura yellow; venter of abdo- 

RT LOSE y CLUGLIE hiya Vie 1 Oye te ee ee ee SS 39. 

88. Wings infumated; fascia on first tergite widely interrupted and yellow. 

serrata. 

Wings hyaline; fascia on first tergite narrowly interrupted and white. 

plana. 

39. Species large, 18-20 mm.; no black on mesosternum__________-_--_-_ callista, 

Species smaller, 12-14 mm.; black spot, variable in size, in front and 

slightly above: middle? @ixqita eee on. eine aite? xb melanosterna. 

STICTIELLA PICTIFRONS (Smith) 

Monedula pictifrons SmitH, Cat. Hym. Brit. Mus., vol. 4, 1856, p. 335. 

Monedula inermis HAnpiirsou, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol, 99, 1890, p. 144. 

Monedula denverensis CAMERON, Trans. Amer. Ent. Soc., vol. 34, 1908, p. 235. 

Stictiella pictifrons PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 25. 

The female of this species, in color and color pattern, so closely 
resembles Stentolia duplicata Provancher that it is very frequently 
mistaken for that species and I have frequently found specimens so 
labeled. The maculations on the dorsal side of the thorax and abdo- 
men of the male are much lighter than on the female; in fact, they are 
almost white. The male is characterized by having on the third and 
fourth segments of the anterior tarsus well developed posterior apical 

processes that are invariably black. 

SPECIMENS EXAMINED 

CoLorapo: Livermore (July 8, 1900); Boulder (September 8, 1908, S. A. Roh- 

wer) ; Denver (August 24, 1908, C. Bennett). 

GeorcIA: Marietta (June 7, 1909). 

New Mexico: Las Vegas, Hot Springs. 

PENNSYLVANIA: Carlisle Junction (July 1, 1909, P. R. Myers). 

Texas: Kerrville (June 19, 1907, F. C. Pratt). 

This species has also been reported from Virginia, North Carolina, 
Kansas, Arizona, and California. 
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STICTIELLA FORMOSA (Cresson) 

Figure 32 

Monedula formosa Cresson, Trans. Amer. Ent. Soc., vol. 4, 1872, p. 221. 

Monedula speciosa HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, 

vol. 99, 1890, p. 140. 

Stictiella formosa PARKER, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 27. 

The males of this species can be readily distinguished by the char- 
acter of the apical segment of the anterior tarsus. This is black, 
greatly dilated and flattened, its claws are greatly modified and, 
strange to say, the two claws are not alike. The claws on the middle 
and posterior tarsi are of normal form. 

SPECIMENS BXAMINED 

OKLAHOMA: Bennington (August 28, 1907, F. C. Bishopp). 

Texas: Paris (August 11, 1904, C. R. Jones) ; Sabinal (June 13, 1910, F. C. 

Pratt). 

This species has also been reported from Kansas. It has also been 
reported from Guaymas, Sonora, Mexico, by C. L. Fox. 

STICTIELLA MELANOSTERNA Parker 

Stictiella melanosterna PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 30. 

The type and allotype of this species (in United States National 
Museum) were taken at Las Cruces, N. Mex. It has been reported 
also from Arizona and Utah. 

STICTIELLA PLANA (Fox) 

Monedula plana Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 367. 

Monedula usitata Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 371. 

Stictiella plana PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 82. 

This species is not represented in the collection of the United 
States National Museum. In his description of his species usitata 
Fox associated as sexes of one species male and female that in my 
judgment belong to different species. 'The evidence on which I based | 
my conclusions was presented in my previous paper. The male of 
Fox’s usitata I regard as the male of Handlirsch’s pulla and the 
females of usitata I have associated with the male of Fox’s plana as 

sexes of the same species. 

STICTIELLA SERRATA (Handlirsch) 

Monedula serrata HANpLIRScH, Sitz, Akad. Wissensch. Wien. Math.-Nat. Cl., 

vol. 99, 1890, p. 143.—Daxia Torre, Cat. Hym., vol. 8, 1891, p. 499. 

Stictiella serrata Parker, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 31. 

SPECIMENS EXAMINED 

FLorIpA: Biscayne Bay. 
GEORGIA: Tipton (May 18, 1896). 
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NortH CAROLINA: Southern Pines (June 5, 1909, A. H. Manee): White Lake. 

Bladen County (March, 1909, F. Sherman). 

This species has also been reported from Wisconsin. 

STICTIELLA TUBERCULATA (Fox) 

Monedula tuberculata Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 366. 

Stictiella tuberculata PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 34. 

Fox’s type, which is in the collection of the Academy of Natural 
Sciences of Philadelphia, is from Nevada. A specimen of this 

_ species, which I have examined, was taken by Mr. C. L. Fox at 
Lewiston, Idaho. es 

STICTIELLA CALLISTA Parker 

Stictiella callista Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 34. 

The type and allotype of this species (both in the United States 
National Museum) were taken at Mesilla Park, N. Mex., by Cockerell, 
the former on June 9, 1898, and the latter on July 21. 

STICTIELLA BITUBERCULATA Parker 

Monedula tenuicornis Fox, Proce. Acad. Nat. Sci. Phila., 1895, p. 369, male 

(not female). 

Stictiella bituberculata Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 36. 

The male of this species is characterized by its narrow head, its 
curved middle metatarsus destitute of spines on the curved surface, 
the bituberculate second sternite, and the paired discal spots, almost 
white, on the tergites. The female resembles the female of tenwi- 
cornis, from which it may be distinguished by the characters set forth 
in the accompanying key. Furthermore, the abdomen of the female 
of tenuicornis is more slender and the tendency of the fasciae on 
the tergites is to inclose black discal spots, whereas on bituberculata 
the tendency of the fasciae on the tergites is to break up into lateral 
and discal yellow spots. 

SPECIMENS EXAMINED 

CALIFORNIA: San Bernardino County (Coquillet) ; Los Gastos Canyon, Mount 

Diablo Range (June 2, 1907, J. C. Bradley). 

This species has been reported from Arizona and New Mexico. 
Type.—tin the United States National Museum. 

STICTIELLA EMARGINATA (Cresson) 

Monedula emarginata Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 468. 

Monedula mamillata HanpiirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol. 99, 1890, p. 146. 

In this species the head is narrower than the thorax, more evident 
in the male than in the female, and the second cubital cell is greatly 
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narrowed on the radial vein. The second sternite of the male is 

bituberculate, the tubercles being widely separated. The specimen — 
from Pennsylvania (male) and also the specimen from Giant Forest, 5 
Calif., have the maculations yellow instead of white, which is the — 
color in the case of all other specimens of this species that I have — 
seen. 

SPECIMENS DPXAMINED 

CALIFORNIA: Giant Forest (C. L. Fox). 

Cotorapo: Custer County (T. D. A. Cockerell) ; West Cliff. 

OrEGON: Mount Hood (C. L. Fox). 

PENNSYLVANIA: Carlisle Junction (May 24, 1910, W. S. Fisher). 

Wyromine: Snake River (August 18, 1917, W. B. Sheppard). 

STICTIELLA PULCHELLA (Cresson) 

Monedula pulchella Cresson, Proc. Ent. Soe. Phila., vol. 4, 1865, p. 471. 

Monedula minutula HANpDLIRSCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. CL, 

vol. 99, 1890, p. 148.—Daria Torre, Cat. Hym., vol. 8, 1891, p. 498. 

Stictiella pulchella Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 40. 

This species was described by Cresson from two females and one 
male taken in Colorado. All the material at hand was taken in 

California as indicated below. 

SPECIMENS BXAMINED 

CALIFORNIA: Los Angeles County (Coquillet); Los Gastos Canyon, Mount 

Diablo Range, Fresno County (June 2, 1907, J. C. Bradley). 

STICTIELLA SPECIOSA (Cresson) 

Monedula speciosa Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 470. 

?Monedula speciosa Patron, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 361. 

Stictiella speciosa PArkKeER, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 41. 

There are in the collection of the United States National Museum 
three female specimens of this handsome species. The maculations 
of the thorax.and abdomen are almost white. The legs are yellow 
with the apical tarsal segments of the middle and posterior legs 
decidedly dusky or black. On one specimen this is true for the apical 
segment of the anterior tarsi. 

SPECIMENS BXAMINED 

CANADA: Medicine Hat, Assiniboia (August 20, 1916, Sladen). 

CoLorApo: Sterling (August 8, 1904, Johnson). 

NEBRASKA: West Point (J. C. Crawford). 

This species has been reported also from Kansas and New Mexico. 
Cresson’s type (a female) in the collection of the Entomological 
Society of Philadelphia is from Colorado. 
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STICTIELLA SPINIFERA (Mickel) 

?Monedula speciosa PATTON, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 361. 

Monedula speciosa H. S. SmitH, Univ. Neb. Studies, vol. 8, 1908, p. 383 (part). 

Monedula spinifera MicKeL, Trans. Amer. Ent. Soc., vol. 42, 1916, p. 418. 

Stictiella melampous ParKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 43. 

This species stands very close to speciosa, from which it differs in 
the character of the second cubital cell and in the pattern of its 
maculations. 

‘ SPECIMENS EXAMINED 

Kansas: Seward County (August, 1911, F. X. Williams). 

Mickel reports the species from McCook and Glen, Nebr. 

STICTIELLA SCITULA (Fox) 

Figure 14 

Monedula mamiilata Fox (not Handlirsch), Proc. Calif. Acad, Sci., div. 2, vol. 

4, 1893, p. 10. 
Monedula scitula Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 369, female. 

Monedula villosa Fox, Proe. Acad. Nat. Sci. Phila., 1895, p. 370, male. 

Stictiella villosa PARKER, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 45. 

Stictiella scitula Parker, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 46. 

Stictiella scitula C. L. Fox, Proc. Calif. Acad. Sci., vol. 12, 1923, p. 433. 

In a preceding paper I pointed out the possibility of Fox’s scitula 
and villosa being sexes of the same species. They are found in the 
same locality; they have the venation of the wings the same; and 
both have the pubescence unusually well developed. This unusual 
development of the pubescence alone is strong evidence that they 
are sexes of one species. So far as I am aware no one has ever taken 
a male of scztula or a female of villosa. C. L. Fox reports that E. P. 
Van Duzee at Guaymas, Mexico, took three specimens of villosa, all 
males, and in the same locality 13 specimens of scitula, all females. 
I have accordingly reached the conclusion that they represent a single 
species, and since they were both described in the same paper, I have 
retained as the specific name the name of the species described first 
in the preparation of that paper. The female of scitulaw has the 
anterior metatarsus much flattened with the posterior border some- 
what curved. It bears eight well-developed spines and on some speci- 
mens one or more additional spinelike hairs. Two headless females 
in the collection of the United States National Museum are marked 
“type ” but by whom this was done I do not know. 

STICTIELLA TENUICORNIS (Fox) 

Monedula tenuicornis Fox, Proce. Acad. Nat. Sci. Phila., 1895, p. 368, female. 

Stictiella tenuicornis Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 47. 

In his description of this species Fox associated as sexes of one 
species males and a female that in my judgment belong to different 
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species. Since the female in his description is the type of this species, — 
I redescribed the males under the specific name of bituberculata, the 
description appearing in my previous paper on the Bembicine wasps. 

SPECIMENS EXAMINED 

ARIZONA. 

CarirorniA: San Berdina County (Coquillett). 

Texas: Laredo (May 16, 1924) ; Chisolm Mountains, Brewster County (Mitchell 

and Cushman). 

STICTIELLA MEGACERA Parker 

Stictiella megacera PARKER, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 49. 

The male of this species may be recognized by the very large hirsute 
process on the second sternite; by the widening of the flagellum at 
the third segment; and by the character of the eighth sternite with 
its short terminal spine, shorter lateral spines, and at the base of the 
terminal spine the conspicuous hump, which is not developed into a 
discal spine. The female shows none of these characters, but, as in the 
male, the legs are relatively short and stout, the middle metatarsi 
being unusually thick and heavy. The second cubital cell on the 
female is almost a perfect rectangle. 

SPECIMENS EXAMINED 

CororApo: Arboles (C. F. Baker). 

Mexico: Tepoca Bay, Sonora (C. L. Fox). 

Ursau: Iron County. 

WasuHincton: North Yakima (July 17, 1903, Eldred Jenne). 

STICTIELLA TERLINGUAE C. L. Fox 

Stictiella terlinguae C. L. Fox, Pan-Pac. Ent., vol. 4, No. 3, 1928, p. 103. 

This species was described by Mr. Fox from specimens taken at 
Terlingua, Tex., by J. O. Martin on May 6, 1927. The description was 
published after my key to the species in this genus had been pre- 
pared; consequently this species is not included therein. According to 
the description, the male of this species runs in my key to the male of 
magacera, {rom which species it may be distinguished by the prom- 
inent discal spine on the eighth sternite, a character lacking in 
magacera. ‘The female runs to the female of tenuicornis, which species 
has the fasciae on the tergites of the female unbroken, whereas on 
this species the fasciae on the tergites are broken into lateral and 
discal spots. 

Type and allotype—In the collection of the California Academy 
of Sciences. 

STICTIELLA BIFURCATA C. L. Fox 

Stictiella bifurcata C. L. Fox, Proce. Calif. Acad. Sci., vol. 12, 1923, p. 431. 

This species, like Stictiella pictifrons, is remarkable for its super- 
ficial resemblance to Steniolia duplicata Provancher, the resemblance 
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being even greater in this species than in pictifrons. The male, how- 
ever, is readily distinguished by the unique character of the process 
cn the second sternite, which is well developed, its ventral surface 
being unusually broad and its posterior end terminating in two 

_ points. The female may be distinguished from pictifrons, with 
_ which species it is most likely to be eoataseh, by the wholly yellow 

second sternite, the broken U-shaped discal mark on the scutum, and 
especially by the presence of more or less black on the base of the 
clypeus. 

SPECIMENS EXAMINED 

Mexico: Angelus Bay, Gulf of California (June 26, 1921, E. P. Van Duzee) ; 
Guaymas (April 7, 1921, E. P. Van Duzee). 

Fox has described a variety of this species under the name of 
albicera, which differs from the species chiefly in having the fascia 
on the tergites more broken into discal and lateral spots and in having 
these discal spots white instead of yellow. With respect to struc- 
tural characters, I have been unable to find any essential difference 
between the variety and the species. 

STICTIELLA EXIGUA (Fox) 

Monedula exigua Fox, Proce. Acad. Nat. Sci. Phila., 1895, p. 370. 

Stictiella exigua PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 50. 

This species is not represented in the collection in the United States 
National Museum. It has been reported from Arizona and Montana, 
and by C. L. Fox from various points on the Gulf of California. 

we 

STICTIELLA PULLA (Handlirsch) 

Monedula pulla HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

99, 1890, p. 149.—DALLA Torre, Cat. Hym., vol. 8, 1897, p. 499. 

Monedula usitata Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 371. 

Stictiella pulla PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 52. 

Handlirsch based his description of this species on the female. A 
careful study of Fox’s description of his wsitata convinced me that 
the male he referred to usttata is the male of Handlirsch’s pulla. 
The considerations that led to this conviction are set forth in my 
previous paper. 

SPECIMENS EXAMINED 

CALIFORNIA: Los Angeles County (Coquillett) ; San Diego County (Coquillett) ; 

San Gabriel (C. E. Hutchinson). 

WASHINGTON. 

STICTIELLA ARGENTATA C. L. Fox 

Stictiella argentata C. L. Fox, Proc. Cal. Acad. Sci., vol. 12, 1923, p. 434. 

This species is closely related to Stictiella pulla Handlirsch, from 
which the male of this species may be distinguished by the absence 
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of any black on the clypeus. The female also lacks any black on the — 
clypeus and further differs from pud/a in having a fascia on the scu- 
tellum and in having the fascia on the first tergite very broad and 
without a median anterior emargination. On this species the cly- 
peus, frons, and thorax, in general, are more silvery than are these 
same parts on pulla. The femora on the female of pulla are more 
or less heavily marked with black; on argentata the femora of the 
female are entirely yellow. 

SPECIMENS PXAMINED 

CALIFORNIA: San Diego County (Coquillett). 

Mexico: Angeles Bay (June 25-27, 1921, E. P. Van Duzee). 

STICTIELLA FEMORATA (Fox) 

Figure 33 

Monedula femorata Fox, Proc, Acad. Nat. Sci. Phila., 1895, p. 368. 
Stictiella femorata Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 53. 

The male of this species may be recognized by the emarginate 
middle femora, the bituberculate second sternite and rudiments of 
similar processes on sternites 3 and 4, and by the shape of the genital 
stipes. The female may be known by its small size, and its non- 
emarginate white tergal fasciae, which unite with the fasciae on the 
sternites to form continuous rings around the abdomen. The second 
cubital cell is much narrower on the radial vein than it is on the 
cubital. 

° 

SPECIMENS EXAMINED 

FLormpA: Jacksonyille (Ashmead). 

Texas: Brownsville; Cotulla (April 15, 1906, F. C. Pratt); Sabinol (May 26, 

1910, F. C. Pratt) ; Sweet Water (June 19, 1909, F. C. Bishopp). 

STICTIELLA DIVERGENS Parker 

Figure 34 

Stictiella divergens Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 55. 

Only the male of this species is known. It is closely related to 
S. femorata ¥ox, from which it can be distinguished by its more 
extensive maculations, richer yellow color, and particularly by the 
form of the genital stipes. It is not represented in the collection of 
the United States National Museum. The type is in the collection of 
the University of Kansas, in which State the only specimens known 
were taken. 
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Genus STENIOLIA Say 

Figures 7, 8, 31 

Steniolia Say, Bost. Journ. Nat. Hist., vol. 1, 1837, p. 367—Patron, Bull. 

U. S. Geol. Surv., vol. 5, 1880, p. 364.—Hanp.uirscu, Sitz. Akad. Wissensch. 

Wien, Math.-Nat. Cl., vol. 98, 1889, p. 504.—Kout, Ann. des K. K. Naturhist. 
Hofmus., vol. 11, 1896, p. 485.—DaLLta Torre, Cat. Hym., vol. 8, 1897, p. 

501.—Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 5. 

Genotype—Bembex longirostris Say (monobasic). 
The extraordinary length to which the maxillae are developed, 

extending when at rest to the hind coxae, distinguishes members of 
this genus from those of all related genera. The genus seems to be 
confined to the mountainous regions of western North America and 
to extend down through Central America to northern South America, 
from which but a single species has been thus far reported. This was 

taken in Ecuador. 
Head wide as thorax; eyes naked, their inner margins approxi- 

mately parallel; ocelli not completely obliterated, placed in pits or 
depressions; anterior ocellus somewhat elliptical vertically, the sides 
of the pit elevated above the general surface of the frons; vertex 
depressed slightly below the level of the top of the eyes; clypeus 
somewhat arched, carina on dorsal median line continuous with 
carina between antennae; mandibles dentate; maxillae extremely 
long, reaching when at rest, the hind coxae; maxillary palpus com- 
posed of three segments, labial of one; propodeum narrower than 
thorax, its posterior lateral angle rounded; middle femur of male 
without modifications; eighth sternite ending in three spines and 
bearing also a more or less well-developed discal spine; venation of 
wings as in Figure 8; spatha of male genitalia as in Figure 31. 

KEY TO THH SPECIES OF STENIOLIA 

1. Males (abdomen with 7 visible segments, antenna with 13 segments) _____ 2 

Females (abdomen with 6 visible segments, antenna with 12 segments) __12. 
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MiddlestibisenOte Glatt spr ate te See a A ee ee 4, 

SPO OLOMUMAl THe CULM OM Sr White = 20.9) oo he ee a obliqua. 

ADdoeminalmaculations, yellows =see.= 22-6. ee eK tibialis, 

Pe NGA Seement.Ote tarsi bla ek ee 1 ye ey ee nigripes. 

mapicaleseement Of tarsi Not) blackia 242-3 Ae ss eh oo Fe ee 

fee aDwomen almost wholly; yellow 22225 -= e es Sas. Ao Se sulfurea. 

Abdomen black and yellow, or black and white___________-____ 4 6. 

Paty penss yellow 22 tOt Meeo rt By t eae ota) ft bra prey gett) hk as Ge 

Clypeus black or with pair of black spots (or black nasal area) more or 

RESSmEWe LOU CLOMEC (state eer ie Bas che ee ER ee 10. 

7. Femora, particularly the third pair of femora, black and ferruginous. 

longrostris. 

Hemora, not. black anditernniginouse teres 92 -eyete seu, abet at Who dah 8. 
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8. Maculations on tergites 1-5 broken into lateral and a pair of white discal — 

spots .._--_--.+----------+-=+----=---~=+--=---—-- 4 -==== === elegans. 

Maculations on. tergites 1-5 moi*asiab0ves = =. 3. 

9. Flagellar segments 4-7 bearing small, narrow pits__-_--------_-- duplicata. — 

Flagellar segments 4-7 not bearing pits__------------___---__-___ dissimilis. — 

10. Femora, particularly the third pair, black and ferruginous_----------~- 11.3 

Femora not’ black. and: ferruginouls=_2 4" 2a) Ser Sa eee albicantia. 

41. Abdominal markings yellow; spine on second sternite well developed. 

longirostris. 

Abdominal markings white; spine on second sternite lacking or weakly 

Gevelope da 2 = sn a a ee guatamalensis. 

12. Middle:-tibia. dilated. 222 -— = 2 2 eee eS ee tos 

Middle tibia not “dilated: 22 ee ee Se ee ee eee 14. 

12) Abdominal maculations whites22_ i232) ea eee obliqua. 

Abdominal’ maculations: yellow 2 2-225 sess— eh opes eer ee ee tibialis. 

14. Femora, particularly the third pair, black and ferruginous____-________ 15, 

Hemora. not blacksand ferruginous.—-— = eee eee duplicata.’ 

15. Maculations on tergites rich yellow; apical border of tergites rufous. 

longirostris. 

Maculations on tergites white or yellowish white; apical border of tergites 

place: fb gn plas $eghe yeh thE de ik eee pig acs th B guatamalensis. 

STENIOLIA OBLIQUA Cresson 

Steniolia obliqua Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 469—Hanp- 

LIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 98, 1889, p. 511.— 

Datta Torre, Cat. Hym., vol. 8, p. 501—PaArkerErR, Proc. U. S. Nat. Mus., 

vol. 52, 1917, p. 12. 

This species is characterized by its swollen or inflated middle tibia, 
more evident on the male than on the female, and by its white 
maculations and white pubescence. 

SPECIMENS EXAMINED 

CotorApo: Boulder (September 8, 1908, S. A. Rohwer); Florissant (June 29, 

July 1, S. A. Rohwer) ; Silver Plume (July 10, 1897). 

UTAH: Ogden (L. Brunner). : 

WYOMING: Carbon County. 

_ This species has been found also in Oregon. 

STENIOLIA TIBIALIS Handlirsch 

Steniolia tibialis HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 98, 1889, p. 518.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 501.—ParKrr, 

Proc. U. S. Nat. Mus., vol. 52, 1917, p. 14. 

This species like ob/igua is characterized by a swollen or inflated 
middle tibia, but with this species the maculations are bright yellow 
instead of white. In the collection of the California Academy of 
Sciences there is an interesting form concerning which Mr. C. L. 

“Here belongs also the female of dissimilis, on which I failed to find characters on 
which I could rely with certainty to separate it from duplicata. 
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Fox writes me as follows: “I carefully examined that interesting 
dark brown specimen taken by Doctor Van Dyke at Meadow Valley, 
Plumas County, Calif., and except for the color I can not separate 
it from tibialis. I think, as Doctor Van Duzee suggested, it is just a 
case of melanism. On the same date and at the same locality Doctor 
Van Dyke collected 20 males and 2 females, which I have determined 
as tibialis.” 

I have seen the specimen of which Mr. Fox here writes and I think 
he is right. It is a male and entirely without maculations, but aside 
from this fact it agrees in other respects with ¢¢bzalis. 

SPECIMENS EXAMINED 

CALIFORNIA: Meadow Valley, Plumas County (Doctor Van Dyke); Sierra 

Nevada. 

Handlirsch reports this species from Nevada. 

STENIOLIA NIGRIPES Parker 

Steniolia nigripes PARKER, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 8. 

This species is not represented in the United States National 
Museum. It is known only from the type, a male in the collection of 
the Academy of Natural Sciences, of Philadelphia, taken at Los 
Angeles, Calif. Its distinguishing characters are the black apical 
segment of all tarsi and the peculiar form of the spines of the eighth 
sternite. 

STENIOLIA SULFUREA Fox 

Steniolio sulfurea Fox, Journ. N. Y. Ent. Soe., vol. 9, 1901, p. 84.—ParxKrr, 

Proe. U. S. Nat. Mus., vol. 52, 1917, p. 9. 

This species is not represented in the United States National 
Museum. So far as I am aware it is known only from two males 
(one the type) in the collection of the American Museum of Natural 
History, taken in California. It is distinguished by having the 
entire abdomen, except the basal part of the first segment, bright 
sulphur yellow. 

STENIOLIA LONGIROSTRIS Say 

Figure 31 

Steniolia longirostris Say, Bost Journ, Nat. Hist., vol. 1, 1837, p. 366—HAnNp- 

LirRscH, Sitz, Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 98, 1889, p. 508.— 

DALLA TorRRE, Cat. Hym., vol. 8, 1897, p. 501. 

In his description of this species Say points out the presence of 
black upon both clypeus and labrum. In his description and dis- 

cussion of this species Handlirsch fails to note these characters, 
although he had before him 20 males of the species. Say’s descrip- 

22764—29-—__4 
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tion is based upon the male. It appears that he did not have a_ 

female of the species. Of the females that I have referred to this — 

species neither clypeus nor labrum shows any trace of black marks. 4 

Of the males, at one extreme of the series the clypeus is almost — 

entirely black and there is a broad black band across the base of the — 

labrum; at the other extreme both clypeus and labrum are entirely — 

free from black marks of any kind. If I had had only the two 

extremes of this series before me, I should have hesitated to include 
them in a single species, but the series shows such a gradual transi- 
tion from one extreme to the other as to make it impossible to sepa- 
rate the series into two groups, since the variations in the series 
with respect to other characters bear no relation to this variation 
in the maculation of the clypeus and labrum. All specimens that I 
have referred to this species, both male and female, agree in having 
the hind femora ferruginous and black and the apical borders of 
the tergites rufous. Since the specimens referred to this species by 
Handlirsch also bore these characters, I am convinced of the cor- 
rectness of his determination. I have at hand 14 males and 5 females. 

SPECIMENS BEXAMINED 

Mexico: Cuautla (October 30, 1922, E. G. Smyth, also November 4, 1922) ; 

“Dist. Fedrl” (J. R. Inda) ; Guanajuato (A. Duges) ; Mitla (May 2, 1904, 

L. O. Howard). 

STENIOLIA ELEGANS, new species 

Type (male).—Black: clypeus; labrum; mandibles, except apices; 
scape below; space between antennae; broad anterior orbits nar- 
rowed to a point above; V-shaped spot below anterior ocellus; nar- 
row posterior orbits broad below; posterior border of pronotum; 
tubercles; spot on sides of prothorax; pair of lateral spots and pair 
of small discal spots on scutum; triangular lateral spots on scutellum; 
fascia on posterior border of metanotum; pair of oblique lines on 
dorsum of propodeum prolonged on its posterior surface; sides of 
propodeum almost entirely; narrow stripe broken into three spots 
on anterior of mesopleura; fasciae on tergites 1-5 broken into a pair 
cf rounded discal spots and a pair of sinuate lateral spots, of which 
those on one and two are very broad; fascia on tergite 6 interrupted 
and bisinuate on either side the midline; apex of seventh; fasciae 
on sternites 1-6, that on second very board, and those on second and 
third very narrowly interrupted at midline; legs except trochanters, 
coxae basally, black line above and below on femora, and black line 
above on middle and anterior tibiae; yellow or white. The dorsal 
markings of the abdomen are white with the extreme lateral ends of 
the lateral markings tinged with yellow. Elsewhere the markings 
are a bright lemon yellow. 
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The flagellum is black, lighter below, especially at the base, and 

is but slightly carinate on segments 6-12, due to the presence of 

shallow longitudinal pits. The pubescence is conspicuous, white, and 

longest on frons, sides of thorax, propodeum, and base of legs. The 

legs are of normal form and the apical segment of the tarsi of the 

middle and posterior legs bears a small ‘black maculation above, 

limited to the posterior half of the surface. The wings are hyaline. 

The second sternite bears a prominent median process. The genitalia 

resemble those of duplicata. 
A single male paratype differs from the type in having the mark- 

ings on the sternites less extensive, in having two instead of three 
yellow spots on the mesopleura, and in having a black spot below on 

the third pair of tibiae. 
Length 16 mm. Described from two males, type and paratype, 

from San Luis Potosi, Mexico. 
Type.—In the collection of Massachusetts Agricultural College, 

Amherst, Mass. 

STENIOLIA DUPLICATA Provancher 

Figures 7, 8 

Steniolia duplicata PRuvVANCHER, Add. Faun. Canada, Hym., 1888, p. 414.— 

ParRKeER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 10. 

Steniolia scolopacea HANpLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl. 

vol. 98, 1889, p. 510.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 501.—Hanp- 

LirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 104, 1895, p. 965. 

Steniolia meridionalis C. L. Fox, Proce. Calif. Acad. Sci., vol. 12, 1923, p. 480. 

This appears to be the most widely distributed and certainly, with 
regard to the number of individuals, the most abundant species of the 
genus. It presents an unusually wide variation in the development of 
the maculations and also considerable variation in the shade of yellow 
present. Although the fundamental pattern shown by the macula- 
tions remains almost constant, it is difficult to find any two speci- 
mens on which the maculations are exactly alike I have examined 
the type of C. L. Fox’s meridionalis and in my judgment it is only a 
color variation of this species. 

SPECIMENS EXAMINED 

Arizona: Williams (July, Barber and Schwartz). 

Catirornia: Coalinga, Fresno County (June 3, 1907, J. C. Bradley) ; Diablo 

Range, Fresno County (June 2, 1907, J. C. Bradley) ; Jacumba Springs 

(July 29, 1911, W. D. Pierce) ; Los Angeles County; Yosemite (July 20, 

1905, J. McFarland). 

Cororapo: Arboles (C. F. Baker) ; Boulder (August 25, S. A. Rohwer). 

TpaHo: Lewiston (C. L. Fox). 

Lower CALIFORNIA: San Jose Del Cabo. 
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Mexico: Envir de Guadalajara, Jalisco (M. Diguet). 
NeEvADA: Reno (August 19, 1890, F. H. Hellman). 

New Mexico: Alamogordo (April 29, 1902) ; High Rolls (May 30, 1902); Las 

Cruces (May 17, S. Steel) ; Mesilla Park (C. N. Ainslie). 

LEXAS: Marfa (June 5, 1908, Mitchell and Cushman). 

UtaH: Lehi (September 9, 1905, W. A. Hooker). 

WASHINGTON: North Yakima‘(July 7, 1903, Eldred Jenne). 

Wyomine: Ritzville (July 29, 1922, M. C. Lane); Stratford (September 3, 

1920). 

STENIOLIA DISSIMILIS C, L. Fox 

Steniolia dissimilis C. L. Fox, Proe. Calif. Acad. Sci., vol. 12, 19238, p. 429. 

This species is very closely related to Steniolia duplicata. The 
males may be distinguished from the males of duplicata by the ab- 
sence of pits on the segments of the flagellum. With regard to the 
females of this species, I have been unable to discover characters on 
which I could rely to separate them from the females of duplicata. 
Consequently the females of these two species are not separated from 
one another in the accompanying key to the species of this genus. 

STENIOLIA ALBICANTIA Parker 

Steniolia albicantia PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 12. 

This species was described from only male specimens and up to 
the time of the present writing no females have been discovered that 
can be associated with these males as sexes of one species. C. L. Fox, 
of San Francisco, has devoted considerable time to the study of the 
Bembicids and has collected extensively in the West. He writes me: 

At Lake City, Modoc County, Calif., on the eastern side of the Warner 

Mountains, close to the Nevada border line, July, 1922, I collected a large 

series of what I determined as albicantia, and along with them I also took 

several males and females of typical duplicata. At Lewiston, Idaho (on the 

eastern border line of Washington), alongside of the Snake River, this summer 

(1925), I collected a series of albicantia, only males (similar to those from 

Lake City, Modoc County, Calif., in 1922) and with them in the same locality 

only females of duplicata. I did not come across a male duplicata during this 

trip. 

I have never come across any white females to associate with albicantia, and 

in your description only males are described. The specimens of albicantia in 

my collection run to all sizes, robust and small. 

I have seen some of the specimens collected by Mr. Fox at Lake 
City, Calif., and at Lewiston, Idaho, and they belong to albicantia. 
The data, however, that Mr. Fox has obtained from his work in the 
field and which he sets forth in his letter throw doubt on the validity 
of this species. I strongly suspect that the male of duplicata appears 
under two forms and that a/bicantia is simply a white form of the 
male of duplicata. More field work must be done and a fuller 
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: knowledge of the biology of these wasps obtained before the question 
of the validity of species can be satisfactorily answered. 

SPECIMENS EXAMINED 

CALIFORNIA: Lake City, Modoe County (July, 1922, C. L. Fox). 

IpAno: Lewiston (C. L. Fox). 

WASHINGTON: Grand Coulee, Columbia River (July 12, 1902); Paha (July 25, 

, 1923, M. C. Lane). 

STENIOLIA GUATEMALENSIS (Rohwer) 

_ Stictia guatemalensis Rouwer, Proc. U. 8S. Nat. Mus., vol. 47, 1914, p. 517. 

This species was described by Rohwer from two females from 
Guatemala but was referred to the wrong genus. The males that I 
have associated with these two females have the maculations white 
and have a pair of black marks, variable in size, on the clypeus. 
The maculations on the females are more yellowish but they are by 
no means so yellow as those of longirostris. Like that species, both 
males and females of this one have the hind femora black and 

_ ferruginous. 
SPECIMENS EXAMINED 

- Eovapor: (C. T. Baker). 

GUATEMALA: Antigua (W. P. Cockerell) ; Guatemala City (W. P. Cockerell). 

SALVADOR: San Sebastian, Department of San Salvador (S. Calderon). 

RUBRICA, new genus 

Figures 21, 22, 73 

Monedula HANpDLIRSCH and AUTHORS (part). 

Genotype.—Monedula gravida Handlirsch. 
Species belonging to this genus may be readily distinguished from 

those of other genera by the following combination of- characters: 
_ Anterior ocellus a transverse, linear, arcuate cicatrice; maxillary 
palpus composed of six segments, labial of four; iistenior lateral 

angles of propodeum rounded. In the case of eit: males the seventh 
_ tergite bears lateral spines; the eighth sternite ends in a single spine; 
_ the middle coxa bears a more or less well-developed posterior tooth, 
and the middle femur near its apex below bears a pair of flattened, 
_ roundly pointed teeth. 

Head broad as thorax; eyes naked; anterior ocellus reduced to a 
cicatrice, transverse, arcuate; clypeus prominent, bulging, its basal 

half on median line strongly carinate, its apical portion strongly flat- 
tened; mandibles dentate; dist Wars palpus composed of six seg- 
Serica! labial of four; posterior lateral angles of propodeum rounded, 
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its posterior surface somewhat concave; middle coxa of male bears a _ 
more or less well-developed posterior ae middle femur of male ; 
near its distal end below bears a pair of flattened, rounded teeth aris-_ 
ing from a common base; posterior part of second sternite of male 
swollen and bearing a pair of rounded elevations; eighth sternite of — 
male ends in a single spine; seventh tergite of male bears lateral — 
spines; spatha of male genitalia as in Figure 73. 

Species belonging to this genus have been reported from Mexico, 
North America, and from Brazil to Argentina in South America. 

] 

q 

KEY TO THE SPECIES OF RUBRICA 

1. Males (abdomen with 7 visible segments; antenna with 13 segments) ______ 2 

Females (abdomen with 6 visible segments; antenna with 12 segments) ___-4. 

2. Anterior metatarsus bearing on its posterior border a series of rounded — 

lobelike projections more or less black in color___-__-_-_-________ gravida. 

Anterior metatarsus not so formed = 3240 Satis ea ee eee ae 

3. Sixth segment of the flagellum strongly excavated on its posterior side. 

denticornis. 

Sixth segment of flagellum not strongly excavated on its posterior side. 

surinamensis. 

4, Sixth tergite without a well-defined carina; outline of tergite as in Fig. 

UIE, B23 oe 2 eS ERE ES Se ee ee eee gravida. 

Sixth tergite with well-defined carina; outline of sixth tergite otherwise___5. 

5. Line dividing upper area of clypeus from lower area a sharply-defined, angu- 

lar ridSe@sc ts oS a ee ee i pee eT aN surinamensis. 

Line dividing upper from lower area of clypeus not sharply defined, 

rounde@@ez 225. = 2 eerie eee A he oo a denticornis. 

RUBRICA GRAVIDA (Handlirsch) 

Figures 21, 22, 223 

Monedula gravida HANpDuIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 99, 1890, p. 121.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 497. 

Of the known species of this genus gravida is the largest and most 
robust. The wings are uniformly and rather heavily infumated. The 
male of the species has the anterior metatarsus dilated and flattened 
with its posterior border bearing a series of rounded lobes usually 
black in color. The last two segments of the flagellum of the male 
(eleventh and twelfth) are strongly excavated below and the apex of 
the tenth below is drawn out into a stout tooth. The female lacks a 
median carina on the sixth tergite. 

SPECIMENS EXAMINED 

ARGENTINA: Buenos Aires (December 31, 1921). 

PARAGUAY: Sapucay (March 29, 1903, W. T. Foster). 

Handlirsch reports this species also from Rio Grande do Sul, Brazil. 
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RUBRICA SURINAMENSIS (Degeer) 

Figure 73 

Apis surinamensis DEGEER, Mem. Hist. Ins., vol. 3, 1778, p. 569. 

Monedula surinamensis HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

Cl, vol, 99, 1890, p. 115.—Datxia Torre, Cat. Hym., vol. 8, 1897, p. 500. 

I have before me 50 specimens of this species and the variation 
among them with regard to color is quite extensive. This variation 
occurs with respect to the ground color as well as to the maculations. 
On some specimens the ground color is predominantly black; on 
others it is chiefly ferruginous; while on still others it is a combina- 

tion of black and ferruginous. The maculations vary in color from 
light creamy yellow to much darker shades of yellow and on a few 
specimens the fasciae on the tergites show two shades, giving the 
appearance of double fasciae. There is a wide variation in the macu- 
lation of the scutum, especially on the females. At one extreme the 

scutum is black with only narrow lateral lines of ferruginous; at the 
other extreme the lateral lines are broad and yellow and there is 
present also a pair of very broad yellow discal lines, so that the black 
on the scutum is almost obliterated. Specimens having the scutum 
thus extensively maculated have the sides and ventral surface of the 
body wholly yellow. If I had representatives of only these two 
extremes I should be inclined to consider them as representing dis- 
tinct species, but the series before me shows a well-marked gradation 
from one extreme to the other. Furthermore, some specimens having 
the scutum almost black have the sides and venter as decidedly yellow 
as those with the scutum almost entirely yellow. 

SPECIMENS EXAMINED 

_ ARGENTINA: Carcarana (Brunner) ; La Rioja (B. P. Clark). 

_ Bortvia: Corinas, Rio Beni (October, 1921, W. M. Mann); Rosario, Lake 

Rogogua (W. M. Mann); San Georgorio, Beni (October, 1921, W. M. 

Mann). 

_ Brazit: Benevides, Para (October, 1918, S. M. Klages); Chapada; Obidos 
(August 14, 1919, Parish); Pernambuco (January 17, 1883); Suore 

Marojo, Para. 

BritisH GUIANA: Georgetown. 

CoLoMBIA: Bogota; Las Flores, Santa Marta (December 25, 1922). 

DutcH GUIANA. 

PaRAGuAY: Sapucay (February 24, 1903, W. T. Foster). 

Peru: Piura (April 23, 1911). 

TRINIDAD, S. A. 

VENEZUELA: Maripa, Rio Caura (October, 1909, M. A. Carricker). 

RUBRICA DENTICORNIS (Handlirsch) 

Monedula denticornis HANpiIRScH, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

Cl., vol. $9, 1890, p. 119.—Daria Torre, Cat. Hym., vol. 8, 1897, p. 497. 

This species so closely resembles swrinamensis that it is with much 
difficulty that the two species can be separated. The males can be 
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distinguished by the character of the segments of the flagellum as 
Handlirsch has pointed out in his description of this species. The 

4 

females of denticornis and surinamensis are almost identical. Hand- 

lirsch separated them from one another by the character of the ridge 
or boundary that divides the dorsal area from the ventral area of | 
the clypeus, this boundary line being distinct and angular on 
surinamensis and indistinct and rounded on denticornis. It is a 
character difficult to use and of doubtful value, but I have been 
unable to discover anything better. 

SPECIMENS EXAMINED 

Ecuapor: Pasorja. 

Mexico: Escuinapa, Sinaloa (J. H. Batty) ; Alta Mira, Tampa (June 22, 1903). 

Peru: Lima (BH. A. Martinez—Det. Rohwer); Lima (December 27, 1912, 

Cc. H. T. Townsend) ; Piura (April 28, 1911). 

Genus BEMBIX Fabricius 

Figures 27, 28 

Apis LINNAEUS, Syst. Nat., ed. 10, vol. 1, 1758, p. 574. 

Bembig Faxsrictus, Syst. Ent., Char. Gen., 1775, No. 115.—ParxKer, Proc. U. 8. 

Nat. Mus., vol. 52, 1917, p. 75. 
Bembyzx Fasricius, Syst. Ent., 1775, p. 361, No. 115. 

Bembegr Fasrictus, Gen. Insect, 1776 (or 1777), p. 122.—Oxtivier, Encycl. Meth., 

vol. 4, 1789, p. 288.—Fasricius, Ent. Syst., vol. 2, 1793, p. 247.—LATREILLB, 

Gen. Crust. et Ins., vol. 4, 1809, p. 97.—HaAnNpbLirscu, Sitz. Akad. Wissensch. 

Wien, Math.-Nat. CL, vol. 102, 1893, p. 663.—Koun1, Ann. K. K. Naturhist. 
Hofmus., vol. 11, 1896, p. 480—Datia Torre, Cat. Hym., vol. 8, 1897, p. 501. 

Monedula DAHLBOM, Hym. Hur., vol. 1, 1845, p. 492. 

Genotype.—A pis rostrata Linnaeus, designated by Latreille in 
1810; Morice and Durant (1915) concur in the designation. 
Members of this genus are world-wide in distribution. They may 

be distinguished by the following combination of characters: An- 
terior ocellus reduced to a linear, transverse, arcuate cicatrice (traces 
of a lens present in a few species); posterior-lateral angles of the 
propodeum rounded, its posterior surface approximately flat; maxil- 

lary palpus composed of four segments, labial of two; first inter- 

cubitus more or less strongly bent. 
Head wide as or slightly wider than the thorax; vertex depressed 

but slightly below the level of the top of the eyes; anterior ocellus 
(except in a few species) completely reduced to a linear, transverse, 
arcuate cicatrice; eyes naked; clypeus moderately arched, a broad, 
shallow median emargination on its apical border which is produced 
into a distinct point between the labrum and the base of the man- 
dible; mandibles dentate; maxillary palpus composed of four seg- 
ments, labial of two (on some individuals of certain species the 
number of segments in the palpi may vary) ; posterior-lateral angles 
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of propodeum rounded, its posterior surface approximately flat; first 
-intercubitus usually Bearer bent (in a few species nearly straight) ; 
second and sixth sternites of male with or without processes; eighth 
_ ste nite of male ending in a single spine; spatha of male genitalia as 

Apex of process on sixth sternite reaching beyond the apical border of the 

sternite; seventh sternite with a pair of prominent lateral carinae. 

in Figure 128. 
KEY TO SPECIES OF BEMBIX 

1. Males (visible segments in abdomen 7; segments in antenna 13)-------- 2, 

Females (visible segments in abdomen 6; segments in antenna 12)_-___86- 

f 2. Spines of anterior metatarsus broad, flat, and black; anterior border of 

middle metatarsus at apical end drawn out into a broad, thin, wedge~ 

: BIE LTOCESS, (CH. 174:) 8h ot 8 ern te 2 et te ee regia. 

Spines of anterior metatarsus normal; middle metatarsus not developed 

' GIS OV C= 8) ark epee s | Pee ee So lee 3. 

‘ 8. Labrum with a prominent, median, transverse notch; anterior metatarsus 

with eight spines; seventh tergite with distinct apical pygidial area set 

ES SOR C5 a ae ee ree mima. 

Combination of characters as given above not present___________-_____~4. 

: 4, Lateral border of seventh tergite with an emargination producing a sharp 

; lateral angle or lateral spine, or with a lateral ridge that may be pro- 

if longed into a spine but is never continuous with the latero-apical margin 

PS Piphe, Aeuete$ 5. pete s Aor ee ie te ets gate t = 5. 
; Lateral margin of seventh tergite not as above_____-_-_--_-_-______-_-__- 20. 

4 5. Lateral ridge or carina of seventh tergite not ending in a spine or the lat- 

f eral emargination not forming a distinct, sharp angle________________ 6. 

q Lateral ridge of seventh tergite ending in a distinct spine, or the lateral 

emargination forming a distinct lateral angle or spine_-_______---__ ibe 

5 6. Scutum densely covered with short, whitish, velvety pubescence__taiwana. 

; Scutum not covered with dense, short, whitish, velvety pubescence______ te 

: 7. Scutum with prominent U-shaped discal mark_____________________ fucosa. 

: Sols leanaal (WVANENinihs CLINI: ARTIS. nip cg 8 ce tee eg at ye ey 8. 
8. Middle femur bearing several spinelike teeth (fig. 126)_-________ loupata. 

Middle femur not bearing several spinelike teeth________-______________ oO: 

§. Species 20 mm. or more in length; width of frons forming about one-third 

7 Bartel wide fob, Weed nee htc ee eine aaa EE 10. 
Species less than 20 mm. in length; width of frons forming more than 

one-third the total width of head_____ Se ee See ee Sone ty) ee Ale 

, 10. Apex of process on sixth sternite not reaching apical border of the sternite; 

. seventh sternite with a prominent median carina___________-_.___ residua. 

12. 

18. 

ane 
recurva. 

Apical segment of tarsi marked with black; seventh tergite as in Fig- 

CETTE TT aT SE ete RIES TTS aT Oa ht SE RI ERR Ne LT levis. 

Apical segment of tarsi not marked with black; seventh tergite not as 

SIME ettpee es Se eee ee er A ek es vl ae og opinabilis. 

Carina or angle on lateral margin of seventh tergite produced into a dis- 

RSERA G2 Cree OCLC (iT nary ee A ing eae a et ee ae oe 

Lateral margin of seventh tergite showing a sharp or distinct angle but 

CLM Tiee CAM SPOT TLES ou (OTL =a Oa gy) eee eet ere se ay ns ee eS 16, 

Labrum unusually long, reaching much beyond the anterior coxae; apical 

Dae OL SCVenLn tergite Pus OSel 2 ee ee magdalena. 

Eabrum normals seventh tersite punctate... 14. 
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14. 

16. 

iiv@ 

18. 

19. 

21. 

22. 

26. 

27. 

28. 

29. 

’ 

Middle-femun, dentate. _+- 4. ee bidentata, 

Middle femur plain, or with a single tooth near the apical end bordering 

AaWell-GeH NCC sTOUCH a as ee 15. 

. Middle femur plain; seventh tergite black_------------------_ tenuifasciata, 

Middle femur with tooth bordering a deep notch at apex; seventh tergite 

ferruginous___------------------------------------------------- mobii. 
Seventh sternite conspicuously narrowed; process on sixth sternite a 

rounded, transverse SWellNG--- = ee stenebdoma, 

Seventh sternite normal; process on sixth otherwise____----___--_---__ 1% 

Dorsum of abdomen almost wholly pale_-------_-------_-~- mediterranea. — 

Dorsum of abdomen bearing only fasciz, of which the first may be inter- } 

rupted’ or reduced ‘to lateral ‘spots22_ 226" 35 si a Set Jee ee 18% 

Middle femur dentate below on apical half____-_-___--_____________ torosa. x 

Middle’ ‘femur’ "plains 2520 He 2 S08 iis ea ee Oe eee 19.49 

Terminal segment of antenna curved and truncate, its posterior apical — 

angle pointed (fig. 162); seventh tergite black____-__-_ quinquispinosa, — 

Terminal segment of antenna not specially modified; apex of seventh ‘] 

tergite maculateds2:s2-ss2s=sss55=s=222Se85 Sosa gible pugillatrix, | 

. Spine of eighth sternite ending in two points_-_____---__-__-__- persimilis, — 

Spine of eighth sternite ending in a single point______-__---_----____- 21.5 
Anterior tibia bearing on inner side near apical end a slight depression ~ 

between two black spots, the mort distal one cup-shaped__-___~_ tenebrosa, — 

Anterior tibia- not- bearing- such. characters-=-=-=---222000_=viL_to__ 22. 

Middle metatarsus bearing a distinct lobelike dilation or swelling on its 

inner surface, usually at the middle or near the proximal end___-_-_- Pay | 

Middle metatarsus without such dilation or swelling______________-____2%6. . 

. Basal part of wing infumated; apical part clear_____-______-_--___-___ 24 

Wings clear, or uniformly infumated more or less_____-__-__-_-__-______ 25. 

. Fasciae on tergites 1-5 yellow; sternites ferruginous____--__-____ doriae. 

Fasciae on tergites 1-5 pale; only sternites 2 and 6 marked with fer- 

TUPINOUS 22624 == 35 oe OTE MRE ee SE fuscipennis 

. Second sternite bearing a central ferruginous area; slender, less than 20 

mm: -in- length). 22) 21k Sa beeen Ba Eo stevensoni. 

Second sternite without ferruginous area; stout, 20 mm. or more in 

Tenet: 220i 208 yt ee Se A SY AO SES APs refuscata. 

Middle femur serrate or dentate (in some cases only two or three teeth 

near distal’ end) 21232 es oe RR ATS a SE ee ee 27, 

Middle femur not serrate or dentate, smooth___________-_ 67. 

Second and sixth sternites without distinct processes (in some species the — 
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second sternite may bear a more or less evident carina and the sixth may 

or may not bear a median blunt protuberance suggestive of a process)-28. 

Second sternite plain or weakly carinate; sixth with small median process 

and a pair of small lateral processes near the apex of the segment. 

insularis. 

Second sternite with distinct process; sixth plain-_-_--___-_______ sinuata. 

Second and sixth sternites with processes more or less well developed___36. 

Middle metatarsus distinctly curved, its inner surface beset with several 

Stout’’spines £222 3 2 L Mee Se SR he OE, Oe ee eee 

Middle metatarsus: not ‘so: formed==2=22*==---~\2V=.50y Sie pei 30. 

Mesosternum marked with black; sternites 2-4 mostly black; genital stipes 

ascin-Wigure-217 s<2-=sc2s252shere3 + == ane Lei eS _-arcuata. 

Mesosternum yellow; sternites 2-4 almost wholly yellow; genital stipes 

as Mn Wigure 2180s ne A me TE SRA. PEA ie ee U-scripta. 
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41. 

43. 

44, 

46. 
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Sixth dnd! seventhitereites:\black!ec!f03i05 2 ee a 31. 
Sixth, or both sixth and seventh tergites, maculated_________-_-----~- 33. 

 Wascia on ‘second tergite continuous: ler: 2142s 2~ be a2 55st velox. 

Hascia on second’ terzite interrupteds sis 2) sabe oe ee 

2. Clypeus with lateral borders black; tarsi more or less heavily suffused 

With Dlack aDOVeLs 22 hie Sea tanh on Si ee a ek a ae cinerea. 

Clypeus wholly yellow; tarsi wholly yellow___-_--_--_--------__-~+ hinei. 

MC iy peise WHOllys DIdCKe eames Raa teres eae ee alacris. 

Rely DCUS VOU OW2 seen te re Ee ee ee eet Sook. 

. Seventh tergite with distinct lateral lobes (fig. 153) ---______-___-__---- oe 

Seventh ‘tergite without’ lateral:lobess:2) 224. es ue esse aldabra. 

5. Seventh tergite notched at the apex (fig. 208) ---_-___________.___ trepanda. 

Seventh tergite roundly pointed at the apex (fig. 153) ----_______ orientalis. 

Seventh tergite squarely truncate at the apex (fig. 191) _-__-_--____ seculata. 

. Precess on sixth sternite prominent, its ventral surface flattene/, bifurcate 

(dodge CRY CRER we = eee a ee ele a aa elie ee ee eee 5 = 37. 

Process on sixth sternite a transverse ridge, not sharply pointed but 

slightly curved on each side of midline___-__-_-____________-____ belfragei. 

Process on sixth sternite prominent, very broad and thin, rounded distally, 

almost a semicircle. (Intermediate segments of anterior tarsus dilated, 

flattened, and marked with black) ~--____-----_--___-__-__-____ integra. 

Process on sixth sternite prominent, its ventral surface flattened, bluntly 

pointed; pair of lateral processes on same sternite___--_-__------_--__ 38. 

Process on sixth sternite not as above, either relatively small or, if 

flattened and roundly pointed, then the lateral processes on this sternite 

atovackimee. 2s See ree a A RU wy I ea cn SN nny EO od 2 43. 

. Spur on the middle tibia reaching to or beyond the middle of the meta- 

AGEL STGES Uf ea a a ee ey ep ae eee ee ae ales amoena 

Spur on middle tibia not reaching to or beyond the middle of the meta- 

RTS US eRe ER IS UT OF Stee Deeg ak pe Ee apd es ls es ee eS sayi. 

. Thorax, propodeum, and abdomen without maculations (Japan) __-fumida. 

Thorax, propodeum, and abdomen—one or more of these maculated____39. 

b-Narrow.-basal- border of clypeusS blade se = - srt Sete Pe ani 40. 

Basal’ border’of? clypeus igtherwisetoric! soy ane | ee, ee a 41. 

Seuchm=withoutaiscal mabks..eeo2) oe oculata. 

Scutum with well-developed (U-shaped) discal mark________ nigrocornuta. 

Segments 8-12 of flagellum dilated and bluntly spinose on posterior border 

A hagend al AG) SEES ope SAD OES Ce Dire Sed cere yy yee a ry oe Sor a aye miserabilis. 

Secments-o1--tageilum n0t..aSuaOve: so 28 es a ae Sy 42. 

. Prothorax not maculated; genital stipes as in Figure 112________ hamata. 

Prothorax maculated in greater or less degree; genital stipes otherwise. 

nubilipennis. 

Anterior distal border of middle tibia produced into a spinelike process__44. 

Anterior border of middle tibia not so developed, normal_______________ 46. 

Middle tibia curved; middle metatarsus flattened at the apical end. 

merceti. 

Middle tibia not curved; middle metatarsus round____________________ 45. 

. Large, 20 mm.; genital stipes as in Figure 182._______________ regnata, 

Smaller, 15 mm.; genital stipes as in Figure 194__________ _spatulata. 

Last three segments of antenna broad, flattened, and excavated below: 

apical segment triangular in outline (fig. 159)__-__-___-_ = 47. 

Last three segments of antenna not aS aboye_________-- = 48. 
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47. 

48. 

50. 

55. 

59. 

60. 

61. 
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Seventh sternite with a longitudinal, median carina that is bifurcate at — 

apex; spine of eighth sternite normal_----~--_---_-----------~ rostrata. 

Seventh sternite with simple median carina that does not reach the apex ~ 

of the sternite; spine of eighth sternite short, straight, and broadly 

Hattencd 2528 Ne See fe eee ae eee picticollis, 

Clypeus wholly or in part black, or bearing a pair of black spots________ 49. 

Clypeus yellow or pale_----~-----~----------~-----------~---~---------- 52. 

. Middle metatarsus with a pair of stout spines at its middle point below; 

distal half below somewhat curved_______--__-----------.----._megerlei. 

Middle metatarsus not as above_--------------- tin gipeoins ee es 50. 

Clypeus and labrum (except lateral margins in some specimens) entirely 

black = 2252532202 2= == Se ee ee Penn ar tee melanopa. 
Clypeus at most with a pair of black spots; labrum yellow_____-__--___ 51. 

. Seutum without discal marks; genital stipes as in Figure 98____forcipata. 

Seutum with well-developed discal marks; genital stipes as in Figure 

TOO see tee 2 i ee Se ee frioensis. 

. Seventh tergite as in Figure 148; genital stipes as in Figure 147__ochracea. 

Seventh tergite and genital stipes otherwise___-__--______~____---_____ 53. 

. Fascia on second tergite inclosing a pair of black spots; some or all pairs 

of lateral spots on sternites may be connected____________-----__--____ 54. 

Fascia on second tergite not inclosing black spots; lateral spots on sfernites 

NOE COMM CCHS AL Wee Fae Ee EL POL eee ees LIRR airy a ee 60. 

. Dorsum and posterior surface of propodeum immaculate; genital stipes as 

in Mirure® O82 20 Pai eh OMe FAeh ees np pr) eee elt aaa eee ee bbe 

Dorsum and posterior surface of propodeum maculated; genital stipes 

OFHErWiISe =.= 23 one Sc er NEP PINS ACS 2 ah 56. 

Seventh sternite terminating with a distinct median carina; fascia on first 

tergite alone. interrupteds2 2.022 eee ee ae eee festiva. 

Seventh sternite terminating with a distinct median notch; some or all 

fasciae on tergites (in addition to the first) interrupted______ muscicapa. 

. Spine of eighth sternite flattened, resembling a spearhead (fig. 145). 

_ niponica. 

Spine of eighth sternite rounded, of norma] form....____.__________ 5T. 

. Fascia on first tergite continuous; second sternite with broad apica) 

PASCAL Soo ah BAe Se alee ieee es Abe ee 58. 

Fascia on first tergite interrupted; second sternite with only lateral spots 

(that may be connected with apical lines) _-.._-_--_--_.-________ 59. 
. Apical segment of antenna flattened and truneate at tip; scutum without 

discal..marks 2 es LA ee aris 1 ig ee flavescens. 

Apical segment of antenna rounded at tip; scutum with evident U-shaped 
disealamamk 23 fetes neers eng hel WE ee nas Sr Oy neg re ae frioensis. 

Fasciae on tergites, except on first, continuougs_________________ connexa, 
Waseiae on) tergites: all intetruptedviis «setae {aaa ee Bi nee frioensis. 
Narrow longitudinal and transverse discal lines on scutum; fascia on 

Soutellund os 224 Speech Fee apr tise ap ee alt abc eaten a rea ep nES aldabra. 
Above combination of maculations on scutum and_ scutellum not 

DFOSEN Poa ao 5 28 Ses is Panel i al a tay ieee a OL a ee 61. 
Flagellum simple, none of its segments spinose or excavated______ gradilis. 
Flagellum with some of its segments spinose or excavated__________ 62. 

2. Sides of propodeum and thorax (excluding prothorax) black; rarely small 
Spot ‘on mesopleurasas2s 6765 (yle iis. 1) 95 ia peed) ace ona anes ip 63. 

» 

serge AN oes ae 42 
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Fasciae on tergites narrow; usually (not always) all interrupted; ulti- 

mate tercite: blag 2 euo ai ys a a oe ee ee spinolae. 

Fasciae on tergites relatively broad, all but the first continuous; uitimate 

tervite:-maculateds:—— Peek a hie eps awe el ae a a 64. 

64. Fifth segment of flagellum spinose; pubescence normal; process on sixth 

sternite short, broad, and roundly pointed; fasciae on tergites bright 

Sos Ka ee cD aoa PRE ME ey RSs Bek hes SM BS eR ge re OP cameroni. 

Fifth segment of flagellum not spinose; process on sixth sternite narrow 

and sharply pointed; fasciae on tergites white or greenish yellow_____ 65. 

Go. Haseiae on *tercites whiten: 22) oc ase bed feel ot ee Oe ee comata. 

Fasciae on tergites greenish yellow____-_----_-__--___-______ primaaestate. 

66. Scutellum with pair of large lateral spots____--__---_-_--_--__-_- similans, 

Scutellunr + without-lateral.spotss 2222-4. oe eee primaaestate. 

67. Process on sixth and second sternites lacking (second may sometimes show 

B= miedian + Garina)it? — 2a ny ate pet cei opt rere he Ee 68. 

Process on sixth sternite two approximated tubercles; seventh sternite a 

Basrnets Sova | fer oie ashe ee ies Gene Vso a ee ae IT 73. 
Process on sixth sternite median and apical, supplemented by a pair of 

curved lateral carinae; prominent lateral carinae on seventh sternite. 

liberiensis. 

Process on sixth sternite a simple median swelling, not carinate or pointed: 

that on second sternite small, median and pointed; thorax and prepodeum 

entirely black and covered with long, dense, hoary pubescence____albata. 

Proeess on sixth sternite a transverse ridge extending entirely across the 

sternite, its median part broadly curved and brought to a sharp edge; 

process on second sternite prominent; intermediate segments of anterior 

HaTSus area thy dnated Sb ous. jhe i tyes _ sepals nage ng zonata, 

Process on sixth sternite variable in development, median, single, broadly 

triangular or narrow, pointed or notched at the apex; that on second 

more or less well developed, sometimes lacking_____________-______ sare s 

Gs.AClypeus marked with... black... te). 2-301 cP east ley cege 69. 
Clypeus-not-‘marked twith: black: 22202 2% Sustapeidtw bs pete Ae (ale 

69. Seventh segment of flagellum spinose; seventh sternite tricarinate. 

; formosana. 

Seventh segment of flagellum not spinose; seventh sternite with only a 

medians carinaLe cease ake eo Satie ree toatorg gy “Foi ot erp oo 70. 

70. Sternites 2-4 with small lateral spots________-____ kreichbaumeri. 

Sternites with yellow fasciae, much narrowed at the midline______ raptor. 

71. Fasciae on tergites yellow, limited to 14 ______________- brullei. 

Fasciae on tergites pale, not limited to tergites 14_________________ 72. 

72. Seventh sternite ending in a spine__..____ 2 nee pruinosa. 

Seventh sternite not ending in a spine_____22. 0-2 ee comantis. 

73. Sides of thorax and propodeum black; yellow on tergites limited to lateral 

SES es Eek ee eee a ent yildrsenitdta pe beutenmulleri. 

Sides of thorax and propodeum almost entirely yellow; yellow fasciae on 

LERETECSSCOMPINU OUSI20 aera pn Lye 3 aah aiet ol thor Traits Die Soe occidentalis. 

74. One or more segments of flagellum spinose_________--_- infumata. 

Segments of flagellum ‘mot spinoseii2cc! 1. see e sol ee ee ee Tae 

75. Clypeus black or bearing black spots____-___.-_»-- se littoralis. 

Clypeus neither black nor bearing black spots.i_.oiLi-__-__- 76. 

76. Propodeum black; fasciae on tergites limited to 1-4___...-. brullei. 

Propodeum maculated more or less; fasciae on tergites not limited to 1-4_77. 
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77. Fasciae on all tergites interrupted_.__------------------------------ 

Fasciae on tergites, some or all, continuous__----------------------- 

78. Sixth and seventh tergites maculated_~_-------------------_-------- 

Sixth and seventh tergites not maculated________-~------=++----+-~-- i 

79. Scutum with broken U-shaped yellow discal mark; fasciae on tergites 

EEL tt Ee ee ee a ie ee ee frioensis, 

Scutum, at most, bearing small white discal lines; fasciae on tergites 

white _2_---L-- 1-22-55 bn het 5- ses aeee multipicta. 

80. Fasciae on tergites white with a trace of yellow on anterior margin; 

sternites 2-5 with broad, bright yellow fasciae almost completely cover- 

ing them_--~--~--------------- 242535 -ss-ssen2 esse flavolatera. 

Combination of fasciae on tergites and sternites as given above not pres- 

1) ee ee ee > Sy eS ee Sess 81. 

81. Metanotum black; fasciae on tergites creamy white_______-_...----~- 82. 

Metanotum maculated; fasciae on tergites yellow------------------- 83. 

82) Wasciae’on tergites continous #220 ere Ses ee ee ee eee agrestis. 

Fascia on first tergite (and usually those on third and fourth) inter- 

TUD LEG 2 Be 2 eee eh Be eS es ee a ee texana. 

83. Front wing slightly infumated, most evident along the borders of the 

WEIN S29 Se ee ee sis ed eh _melanaspis. 

Mront? wing “hyalines2: wuce 6 ctl serps oyster eect 84. 

84. Seutum usually with pair of discal marks; dorsum of propodeum with 

curved ‘yellow fascial. 24s eel ilo fete fase si ets ets troglodytes. 

Seutum without discal marks; dorsum of propodeum black___-_---~~- 85. 

85. Process on second sternite prominent; lateral spots on second sternite 

connected ase ole acinar een 4 coer rene ts epever ere bepemenreep tipi helianthopolis. 

Process on second sternite reduced, carinate in form; lateral spots en 

second sternite mot conmectedshe 2c steke bese eh pee es tes opp op ery esr bahiae. 

86. Antennae and frons (except spot surrounding anterior ocellus) ferruginous 

» or yellow suffused with ferruginous; tergites 1-5 with conspicuous 

maculations ; length..22-25 mm_______ seen bt_ ifr Ree ea 87. 

Combination of characters as given above not present_-_______________ 88. 

87. Scutellum, metanotum, and propodeum each bearing a fascia__diversipennis. 

Scutellum, metanotum, and propodeum immaculate___________ refuscata. 

88. Neither metanotum nor dcrsum or posterior surface of propodeum (exclud- 

ing, lateral angles). maculated...... == pee oe aihaae oe 89. 

Metanotum or dorsum of propodeum or its posterior surface, any or all 

of. these \maculated. {xovousso_ otis shee elfen aes pad? eg 116. 
89. Fasciae on all tergites interrupted medially (in some cases reduced to 

lateral.spots_or-whollylacking)sii2:t_ tas _alevy sattewa! dn anhipp | 0. 

Some or all of the fasciae on tergites continuous___________ 103. 
907 Ultimate tergite strongly wrinkled__ 2 2: 22 f2.. a4 sitet Jes belfragei. 

Ultimate tergite not wrinkled, punctate (or rugose, in which case the 
labrum) is. abnormally long) 3-2 <8 i ae 91. 

91. Clypeus*heavily: marked: with blacks_1¢echocwer (oe povadt ta valde | 92. 
Olypeus..not._ marked. with. black... weponiteey satiesat | 96 

925Wings_ clear; length 15 mm: onilesssicisuult $0 phencines eon on oil ted 93. 
Wings somewhat infumated; length greater than 15 mm__________.____ 95 

93. Scape black; maculations of first and fifth tergites reduced to small widely 
Separated lateral spots jis sileitt wie stot Gest tied bn madecassa. 

Scape maculated below; maculations of first and fifth tergites interrupted 
fasciae ~.___= SCS) See e hs eat to aoe bet pha maemo | 94 
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94. Sternites 2-5 with lateral spots___----------~------------------ variabilis.. 

Sternites 2-5 entirely black_-_---------------------------------- atrifrons. 

95. Base of clypeus strongly carinate; apex of sixth tergite rounded. 

liberiensis.. 

Base of clypeus not strongly carinate; apex of sixth tergite truncate. 

infumata.. 

96. Wings, except apical portion, clouded; abdomen almost devoid of macu- 

Bey PoP Spe a a eR 8 a LE ES lf tenebrosa. 

Wings clear; abdomen with evident maculations_-~-----~--------___- 97. 

97. Pubescence on head and thorax, especially on the sides, unusually long 

and hoary; middle tibial spur reaching to or beyond the middle point 

Gyo> Hops a shay fees NGS TIS epee ba a I ee ll Rh 98. 

Pubescence normal; middle tibial spur not reaching to middle point of 

i BEE USCC SUS eee ees ee ee Oe ne ee eee eee 99. 

Sere TeTerte. MinCuiaved-— = 2 an ee ee eee een connexa. 

NeW Mb Fee GRINS «OU EN eek pe pte ah ia dE BR a eh amoena. 

99. Fasciae on tergites sinuate but not greatly attenuated medially; body 

HOSTING WER SS Aye RESON | Real Spl rl cine ee LA BE 100. 

Fasciae on tergites wide laterally, attenuated ‘medially or reduced to 

FALer tie Spots“ DOUdY Telatively” TODUSt= 2 ee ee ee ee 101. 

100. Fascia on second tergite imperfectly inclosing pair of discal spots; third 

and fourth with pair of anterior emarginations; fasciae yellow. 

muscicapa. 

Fascia on second tergite like those on third and fourth; fasciae on tergites 

EEE Re ee nee een ee ee ee ee ee ee spinolae. 

101. Eyes not widely separated, inner margins plainiy divergent at the clypeus; 

lateral spots on sternites connected by apical lines___--___~- beutenmulleri. 

Eyes widely separated, inner margins not divergent at the clypeus; lateral 

spots on sternites not connected by apical lines___________ ili. la 102. 

102. Abdominal markings creamy white; tibiae heavily marked with black; 

length about 16 mm______________ SPLAT SR ND: SEBS RST PSTN cinerea. 
Abdominal markings yellow; tibiae yellow; 18-20 mm_______________ hinei. 

oe Basal-halt of -wings- heavily clouded." te ee eee 104. 

Basal-halt-or wings not heavily clouded’. 2- 105. 

104. Scutellum with pair of lateral spots; sixth tergite black__________ nubilosa. 

' SeuteHum-black + "sixth tergite-maculated) 22 ves this ONT fuscipennis. 

105. Clypeus with black basal border or a pair of basal black spots; usually 

CMBR ASTHOLS OI SECON CCL E ILO ee ee erat Cn net ee Ale on ne A 106. 

’ Clypeus-not-marked “basally with black= 2210/0070 UES foe eee 108. 

106. Sides of thorax and propodeum conspicuously maculated; length greater 

EERE eT oe ee AEE eS Ne eines a luzonensis. 

Sides of thorax and propodeum black or sparingly maculated; length less 

1 Sareea i teal eal enol nila cio aaa OR 107. 

et ascin -~on-tirst- tergite -interrupted2) "Ve ee texana. 

Wascia'-on-first-tergice ‘Continuous: ae flavescens. 

108. Sides of mesothorax or propodeum or both with evident maculations__109. 

| Sides of mesothorax and propodeum black (rarely with inconspicuous 

| maculation= On niesothorasx 228 YNOTs 5 WONee ONES TS) MO Ohler. 112 
| 109. Large and robust, 17-20 mm.; fascia on second tergite more or less com- 

merery-inelosine ~pair -0f black "spots. ee connexa. 

Smaller, 15 mm. or less; fascia on second tergite lacking black spots__119. 
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110. 

411. 

112. 

113. 

114. 

PROCEEDINGS OF THE NATIONAL MUSEUM VOL. | 

Seutum and scutellum wholly black------------------------------ integra, 

Seutellum and sometimes the scutum with maculations, which may be - 

quite small__--------~------<----- += 5 nnn 

Fasciae on tergites yellow-------------------~------------------ 

Fasciae on tergites white-_-.---~-----------------~--------- 

Fascia on first tergite continuous 

Fascia on first tergite interrupted___._____--__-----------_---_-___--_- 114, 

Fascia on second sternite inclosing pair of black spots, or bearing pair off 

anterior emarginations; sixth sternite black__--__--_---------_-~- brullei, 

Fascia on second sternite not inclosing black spots or bearing emargina- » 

tions; sixth sternite maculated________--__----~___---_-___-=__- albata, | 

Fasciae on tergites bright yellow; ultimate tergite with central yellow 4 

Wi GUA ELON ga sce ho ee 8 cameroni, . 

Fasciae on tergites soiled or greenish white, rarely greenish yellow; sixth | 

tergite black or with white (sometimes greenish yellow) maculation__116, 

415. -Pubescence normal: sixth tergite black-.----———__ = 2 spinolae, | 

Pubescence unusually abundant; sixth tergite with white (rarely gretaish | 

yellow) maculation, sometimes much obscured_-_--------------- comata, | 

116. Lateral spots on sternites, at least those on sternite two, separated by a } 

ferruginous area. or. band.-=--=..2_ 232 42-2 6 2 11s 

Lateral spots on sternites not so separated; ferruginous, if present at all, — 

limited, to apical lines... io a a ed sc ee ee 120, , 
117. Clypeus strongly carinate at base; second abscissa of the cubitella lacking. — 

nupera, » 

Clypeus not strongly carinate at base; second abscissa of cubitella present | 

(Sometimes) imuchs reduced): == 2. 1 cee ee ee 118. . 

118; Wascisn. on: tercitesunellews osc Sic ge eet ee ee ce 119, | 
Masciae, on) tergites, pale += - 25k see loupata. | 

419. Wings hyaline. 20 2c wa bpd Or ha capensis, 
Wings infumated: 2 ss oe a hs eRe Fete stevensoni. — 

120. Labrum with median longitudinal earina whose distal part is broadened | 

and=longitudinally: grooved iis. ss as ee ee regia, | 

Habrum without such development s.2. =~ 22 es ee eee 12185) 

121. Wings: clouded-medially. or: basallyi== S22 a ee 12305 

Wings not clouded medially, or. basally.2-_-=--=~-—_-- 2 ee tS 125; | 

122, -Clypeus: not marked swith; black —_ 2.2 5 ae ee ee 12355) 

Glypeus. black, or marked. with, black. 222-=—=—- 4422442455 ope see 124, | 

123. Antennae ferruginous; legs marked with ferruginous_--------_=- gracilens, | 

Antennae black and yellow; legs black and yellow_---__~----~- nubilpennis. 

124. Maculation on mesopleura large and conspicuous; lateral spots on second 

sternite (Sometimes on all sternites) united by apical line____melanaspis. 

NOE CONNECT ye ae a ee oculata. | 

Scutum: with no trace of discal marks. 02) ee ee 126. | 

Scutum with more or less well-developed discal marks_--.------------ 143. 

= lharge, 1j—22-mm, in: lengths 2 =e a es eee 12g 

small 16 mm.or Jess.in length>. - 3) ee ee eee 134. | 

. Fasciae on tergites yellow; second inclosing black spots__---.------- 1285) 

BSCOLUDETIS SV. CLIO Wee wet we ag a es occidentalis. 

Maculation on mesopleura small or lacking; lateral spots on second sternite 

Fasciae on tergites white or pale yellow; second never inclosing pair of 

PLAC ySPOUS es. os aeten tes ee eg a ee i 1295 } 

@lypeus. almost entirely plack.= 2 ek ae Ue ee eee recurva, { 
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eh terete marniated (5 seis tig) Berd os eo slant epee Oy 131, 

SASS AN HE ara en OVE Ye) (cE RAS Sc ee Cave t Le ORAS MRS Vee pre Gm resem knees oe 130. 

130. Anterior metatarsus bearing seven spines; fifth tergite with broad continu- 

DE CES oe 1 eT ees 7 ME en Ce pruinosa. 

Anterior metatarsus bearing five spines; fifth tergite with widely separated 

[EY] fT IRS) 0 0] = Sn Sieg FSET AS pe ee ee RM ys quinquispinosa. 

131. Sixth tergite bearing spinelike hairs, most numerous laterally (spinelike 

hairs on the apical border of fifth tergite also) __.___-__________ sinuata. 

Sixth tergite (and fifth) devoid of spinelike hairs____________________ 132. 

Pee secutelnm. bearing, lateral. spots.5-—_.____ bere s on eae ee rostrata. 

BeVrelluI NEATIN es Buns Cia eviews! Tile oe ge tes sel tape atic ety Tak eepepele yt E 133. 

meee ascine on all tergites, continuous. 22242) 16s 192s ee ole Va miserabilis, 

Fasciae on tergites 1-8 interrupted medially____________________ liventis. 

Perey pens nor marked, with black 22222 sea pe oD 140. 

@iypeds blackvuor markediwithiblackiint.7 so) oe sl) epee we ee 135. 

PAINE VelLOwW. OF Ale 2. ee a Te eee ee deat 136. 

iahrnom black or marked: with: biaek:n 23s tishiswes -statse) a has he ee nS 138. 

Pesos. Lereire, maculated. at apex. - 2 isthe. Seabee 5ipg ae megerlei. 

BICHON OITe s DICK. 2 oo eo rieb et fei steaytet Cpa g ib phage SP eee iy gf ae 137. 

137. Posterior metatarsus marked with black.__# 22-0 formosara, 

EPosierior,;metatarsus entirely, yellow) let eh iirc nl oculata, 

138. Mesopleura and metapleura well maculated________________. helianthopolis. 

Mesopleura and metapleura black (rarely small spot on mesopleura) __139. 

een aseiavon, the. fifth tersite continvous__. se et sa Sat velox. 

Fasciae on the fifth tergite interrupted___________________ melanopa. 

140. Fascia on first tergite continuous; fasciae on tergites pale_________ merceti. 

Fascia on first tergite interrupted (sometimes continuous, in which case 

fAScine) ODWEELeieSs ATE yellow) ese = 28h) ve ee te Fel 141, 

Pam Ascine lOnitercites yellow 22 ee Papi similans, 

Ha Sere 1OnMeT el tess pales: *. 2). sey) Tels es oy ede Bb See 142. 

142. Interrupted fascia on dorsum of propodeum_______-_-__-_-_- inops. 

No fascia on dorsum: of propodeum +222 bee a ee ee primaaestate. 

143. Deep median transverse notch on front of labrum (fig. 185) _~~--_____ mima, 

Transverse notch lacking, at most a median prominence on labrum___144. 

144. First intercubitus vein but slightly bent (fig. 220)_--______________ 145. 

inst} intercubitusl) vein normakee teu tities ey oe a i ee ed 149. 

145. Anterior ocellus normal; that is, reduced to a cicatrice_______________ 146. 

Anterior ocellus not completely reduced to a cicatrice, lens present, 

PES TCU PGCE TOD at erG eS ae ee ed ee ee ae ee 148. 

146: Clypeus bearing pair of small black spots________________________ regnata. 

iypeus)iwabhowb biaek ~spots2!0 sas doe) bhi eaieant pei aie 147. 

147. Sixth tergite and sixth sternite maculated____________________. persimilis, 

Sixth tersite and<sixthisternite black! =o. toe) ee oot hexaspila. 

148. Lateral spots on sternites 2-5; apex of sixth sternite yellow______ U-scripta. 

Lateral spots on sternites 2-4; sixth sternite black________________ arcuata. 

149. Mandibles slender, teeth reduced to a single vestige; all tergites and all 

sternites (including apical part of sixth) with continuous fasciae. 

occidentalis. 

Mandibles with at least one evident tooth; maculations of tergites and 

AiernIEeS NOL 8S Sivenpapoviers v4 bawie! ie Roti Bee eis 150. 

150. Labrum unusually long (fig. 215) ; ultimate tergite ruguse (fig. 216) _rugosa. 

ihabrum normal; ultimate tergite punctate__.....___.____--_ see: 151. 

22764—29—_5 
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7Clypeus black_or. marked..with..black_— ~~ ae eee 

Clyneus: not. marked with. blacks...) 2. == eee 

152. Apical part of the terminal segment of all tarsi black above; no black above 

elsewhere. on. tarsi... == 22 3 ee torosa. 

Apical part of the terminal segment of all tarsi not black above; or if so, 

thenvother parts of tarsi alsojblack jabove.2- ==> ae eee 153: 

153. Fasciae on all tergites interrupted medially_________________________ 166. 

All or at least some of the fasciae on tergites continuous_____________ 154. 

154. Anterior metatarsus dilated and flattened (fig. 219) .______________ 155. 

Anterior metatarsus,, normals. =. +242 eee SE ee ree eee 156. 

155. Dorsum of propodeum bearing a well-developed fascia___________ borneana. 

Dorsum. of propodeum without fascia_ sess aes eee eee palmata. 

156. Fasciae on tergites 1—5 continuous, or ali continuous except that on 

fifth... tergite 22.222 86s See See ee ee eee 157. 

Fasciae, except that on first tergite (and sometimes that on fifth tergite 

also),,.continuous)2.<-2>32- essere ee i eee 168. 

157. .Labrum, black orwith-medial blackistripe=32 2 eee 158. 

Habrum .not marked. with. black 23 ee ee 159. 

158: Sides of thorax with conspicuous maculations_—_-——=-2+__s—_- = ss levis. 

Sides of thorax black or with only inconspicuous pale maculations____velox. 

159:5Scape. entirely black 2-2 2-2 et ee Ee ee ee eee 160. 

Scape with maculation below, sometimes very small___---_-____-_____ 161. 

160. Scutum with unbroken U-shaped discal mark; mesopleura bearing large yel- 

low. maculation. 2-552. ee i ee eae nigrocornuta. 

Seutum with pair of discal lines (rarely with broken U-shaped mark) ; 

mesopleura black or with small spot below wings__; Sia) Me Epa Be oculata. 

161. Second and third sternites with broad fasciae____________________ seculata. 

Second and third sternites with lateral spots (sometimes connected by 

fine, apical. lines): 2252-2 22.525 0 5S SR BO ee sy ae ee ee 162. 

162. Frons wider than the eye viewed from in front; that is, the frons makes 

up more than one-third of the total width of the head__----___--__-~- 163. 

Frons not wider than the width of the eye seen from in front____orientalis. 

163. Posterior orbits very broad and above extended mesad on the occiput be- 

yond the inner margins of the eyes at the vertex; proboscis when at rest 

not wholly retracted beneath the labrum__o2__-_- 2 spiritalis. 

Posterior orbits not usually broad and not extended beyond the inner 

margins of the eyes; proboscis when at rest completely retracted be- 

neath “thelabrum. 2: 62. ee ee ee, ae eas 2 ele 164. 

164:tLength.d 8-20) mm 6 a a ee melancholica. 

Iseneth less. than. 18, mm. +2925 _ 2 2b Sees ee ee eee 165. 

165. Fasciae on tergites yellow; first roundly biemarginate on anterior dorsal 

DORGDCR os. = 25 oe hi ee ee ed ene a ee borrei. 

Fasciae on tergites pale; first not biemarginate on anterior border. 

opinabilis. 

166. Black on clypeus in form of basal spots, entirely separate or united at 

base of clypeus; terminal segment of tarsi without dusky spot above_167. 

Black on clypeus a solid band or covering the entire clypeus; terminal seg- 

MIENE OL tarsi with dusky, spotahove: 225.2. ee multipicta. 

167. Lateral spots on sternites prominent and extending along apical margin of 

sternite toward midline or joined by apical lines_______________ frioensis. 

Lateral spots on sternites much reduced or lacking; not connected by apical 

ines te ass SU ie iA ol et ees ee) pugillatrix. 
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168. Ultimate tergite black__--_----------------------------------------- 169. 

Ultimate tergite maculated________-__-------+------~--------------- 176. 

mmgentiaprum. black22_ 22-2 25-2 22 ees eee Seas ee helianthopolis. 

eeistiyn sot Db laCkie eeeiee 2 Sue ley tere eh eee oo See Ase opinabilis. 

170, Small, 17 mm. or less in length__-__-__________-____--___==---=------ ar ale 

farce, 20 mm. or more in length (African) ___.________-_____- longipennis. 

171. Diseal mark on scutum in form. of broad unbroken U; maculation of 

sixth tergite a pair of lateral spots___________---__---__-_________ TZ. 

Diseal mark on scutum not in form of unbroken U; maculation of sixth ter- 

Pioneer eS Ole = = eee ee troglodytes. 

172. Second sternite wholly yellow; sixth sternite maculated________ latifasciata. 

Second sternite with large median black spot; sixth sternite black____laeta. 

173. Dorsal border of clypeus at the midline extended upward in the form of an 

angle whose apex is above the lower level of the insertion of the anten- 

nae; second sternite uniformly and finely punctate with a very few some- 

Wiihlarcer punctures interspersed a: ==) = tak “ae er ae bellatrix. 

Clypeus and second sternite not developed as given above-----~----- 174. 

174. Discal mark on scutum in form of U, complete or broken (sometimes only 

fie Pasterion transverse, Spots, remain) = ae a 175 

Discal mark on scutum a pair of narrow longitudinal MQ Ss ee 186 

175. Sixth tergite showing well-developed lateral ridges_______________ generosa. 

Sixth tergite with weakly developed lateral ridges or with none at all__176. 

176. Second and third sternites broadly banded with yellowt_-__---------- 177 

Second and third sternites not broadly banded with yellow, but bearing 

11 CES SET AMS OAS oe NE a Ey ee ee ae ee eee ee ee 180 

Mrenasciae On all teneites continuous—_-=. ==. = Fe 178. 

Fasciae on all tergites, or on all but the second tergite. interrupted. 

piraporae. 

178. Ultimate tergite yellow (bearing a single masculation) ________---___ 179. 

Ultimate tergite bearing pair of lateral maculations_____________ trepanda. 

179. Fascia on first tergite with pair of black spots almost inclosed; length 

Th TEU (eel Sy neat Sige Pol lh ee Ea ep aa sa AS AS as latifrons. 

Fascia on first tergite showing only broad, shallow, anterior emarginations ; 

NESTE Sheeley nan een ee ney ew eee RS Pee Le ee ee spatulata. 

180. Fasciae on all tergites interrupted (on some specimens that on second ter- 

gite is continuous, but greatly narrowed at midline) ___-__-_-__ insularis. 

181. 

Fasciae on tergites usually all continuous (on one species the fascia 

on first tergite and on another species those on third and fourth ter- 

GC SMR NLERE UP COG) ere te es pee nein wane tek JES A en otc ede 181. 

Propodeum, especially its lateral angles, covered with long dense pubescence 

(maculations. palesfaded yellow )i 202045 2018 seit eee mediterranea. 

Propodeum showing only normal pubescence________________________ 182. 

Beene tHe lsiThmM: Ol IGSS= 8 wae oe i te dR ad eh ae 183. 

‘STRELA AY gp Ra er LOEW ON ES ys a PO en aR 184. 

. Both tergite and sternite of sixth abdominal segment maculated____raptor. 

Neither tergite nor sternite of sixth abdominal segment maculated__fucosa. 

Bee SO serniliMsDlackiie tos eke RCT TAN TEE Bie EI BO EVs Bd od. sayl. 

Miesosterntm maculae petsar sleep tad ieee Reel a8 cyt whats ion 1). ee 185. 

Se aE ON LeGOtLe AG kobe ne we 8 8 eT ge ede fsa vel | taiwana. 

SEeen ter oitermMacul ated a tee se ewe ee ee incognita. 

mHasci2e On terzites white or pale: = 8 primaaestate. 

HerSCIGenOnmlerettes nVENOWs - ae es ae ee ree ee 187. 
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187. Fascia absent on metanotum-__--~~~--------~----~----------------_- 188. 

Fascia present on metanotum___----~~-------------~------------ similans, 

188. Fasciae on all tergites continuous__--------~-----_____------_______ zonata, 

Fasciae on first tergite always interrupted; sometimes other fasciae also 

interrupted ___-----_-~-----_-----—- === = =~ == —- 55 - === muscicapa, 

BEMBIX REGIA, new species 

Figures 172-178 

Type (male).—Black: labrum except median stripe; mandibles, 
except tips; narrow apical border and lateral spots on clypeus; small 
spot on scape below; small round spot on either side of anterior 
ocellus; minute spot between antennae; posterior orbits broad below, 
narrow above; posterior border of pronotum; sides of prothorax 
almost entirely; narrow lateral line on scutum above base of wings; 
curved, interrupted fascia on posterior border of scutellum; inter- 
rupted fascia on metanotum; curved fascia on propodeum, broadest 
on posterior surface; lateral angles and almost entire sides of pro- 
podeum; large spot on metapleura; mesopleura and mesosternum — 
almost wholly; widely separated lateral spots on first tergite, broad 
at lateral end and narrowed to a point at dorsal end; continuous 
fasciae on tergites 2-4, that on second almost inclosing a pair of discal 
spots, those on third and fourth biemarginate on anterior border; 
lateral spots on tergites 5 and 6; lateral spots on sternites 2-5; 
legs except black line above on anterior femora, black line below and 
broken line above on anterior tibiae, black spot above at base of the 
other tibiae and black spot below on each segment of anterior and 
middle tarsi; yellow. On some parts of the body the yellow has a 
greenish tinge and the dorsal part of the tergal fasciae is pale. 

The antenne are stout, the scape being unusually thick and heavy. 
Segments 9-11 of the flagellum are broadened and flattened below 
but are not much excavated, the surface being only slightly concave. 
The apical segment is rounded, slightly curved and truncate at the 
apex. The spines of the anterior metatarsus, of which one bears 
seven and the other six, are peculiar in form, most of them, but not 
all, being broad, flat, and stout (fig. 177). The intermediate femora 
are dentate, each bearing at the base a single stout spiné and_apical 
to this a series of very small spines. The middle tibia on its inner 
side shows a slight swelling at the apical end. The middle meta- 
tarsus is strongly curved and compressed. Below at its proximal 
end is a slight protuberance covered with fine stiff hairs and the 
anterior border at the apical end is developed into a broad, thin, 
wedgelike process (fig. 174). This is true also of the second seg- 
ment, and to a less degree of the third. The second sternite bears a 
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prominent carina and the sixth a very narrow median process, whose 
ventral surface is concave and whose apex resembles a carina. It 
does not reach the apex of the sternite. The seventh sternite bears a 
median carina. The sides of the seventh tergite are gently sinuate 
and the apex is broad and round. Lateral ridges are present but not 
at all prominent. The eighth sternite ends in a relatively short, 
curved, hirsute spine that, near its middle, is much dilated along its 
dorsal margin (fig. 178). 

Allotype (female).—Black: narrow dorsal border and broader 
lateral borders of labrum; very narrow border and narrow lateral 
stripe on clypeus; pair of small spots between antennae; pair of 
rounded spots near anterior ocellus; trace of anterior orbits opposite 
antennae; posterior orbits broad below, narrowed and _ shortened 
above; posterior border of pronotum; side of prothorax, except large 
lateral spot that covers much of the tubercle; narrow lateral lines 
and narrow, transverse discal line on scutum; narrow fascia on 
posterior border of scutellum; narrow fascia on posterior border of 
metanotum ; curved fascia on propodeum, widened and interrupted on 
its posterior surface; spot on posterior lateral angles extended to 
form an interrupted fascia on ventral part of posterior surface of 
propodeum; vertical anterior stripe on side of propodeum; meta- 
pleura almost entirely; triangular spot with longer leg vertical and 
shorter leg longitudinal on mesopleura; widely separated lateral 
spots on first tergite; fascia on second tergite, notched at midline on 
anterior border, broadly emarginate on median posterior dorsal 
border, and enclosing a pair of elliptical black spots; fascia on third 
tergite similar to that on second but with emarginations representing 
the discal spots; narrow, interrupted fascia on fourth tergite; small 
widely separated lateral spots on fifth; small lateral spots on ster- 
nites 2-4; line above and below on femora; tibiae, except black line 

above and below; and tarsi, except black spot below on anterior 
metatarsus; yellow. 

The flagellum is black with a fuscous line below on all segments. 
The wings are slightly and uniformily infumated. The anterior 
metatarsus bears six broad, black spines whose dorsal surface is con- 
cave. The disk of the second sternite is smooth and shining and 
bears scattered coarse punctures. The sixth tergite is roundly tri- 
angular at the apex and is densely punctate except at the extreme 
posterior end. The labrum bears a distinct longitudinal carina that 
broadens near the apex where it is distinctly grooved (figs. 172, 173). 

The paratype differs but slightly from the allotype: the clypeus, 
frons, and labrum have less yellow on them and the carina of the 
labrum is less conspicuous at the base. 
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Length 17 mm. Described from a male bearing the label “ Neu-_ 
Kamerun No. 218-21 Tessmann S. S.,” and two females with the label, 

“ Leubo Congo, D. W. Snyder.” 
Type.—In the Zoologisches Museum der Universitat, Berlin. 
Allotype.—Cat. No. 40837, U.S.N.M. 

BEMBIX MIMA Handlirsch 

Figures 134-137 

Bembex mima HAnpuirscH, Sitz Akad. Wissensch. Wien, Math.-Nat. Cl.,. vol. 

102, 1893, p. 795.—DaALLA Torre, Cat. Hym., vol. 8, 1897, p. 508. 

Of this species I have before me two specimens, a male bearing 
the label “ Mexico, Districto Federal, J. R. Inda, Collector,” and a 

female bearing the label, “ Guadalajara, Jalisco, Mex., DX, 14, Me- 

Clendon.” This species is distinguished by the presence on both 
sexes of a prominent madian transverse notch on the labrum and of 
a well-defined apical pygidial area on the last tergite, set off by — 
short but evident lateral ridges. Handlirsch described this species — 
from a single female and I am therefore giving below a detailed 
description of these two specimens. 

Male.—Black: Labrum; mandibles, except tips; clypeus, except 
narrow basal border; scape below; spot between antennae; broad but 

short anterior orbits; broad posterior orbits narrowed and abbrevi- 
ated above; spot on side of prothorax; fascia on posterior border of 
prothorax including tubercles but interrupted dorsally at midline; 
narrow lateral line on scutum above base of wings; narrow curved 
fascia enlarged laterally on scutellum; narrow curved fascia on 
metanotum; spot on metapleura; fascia on first tergite broken into 
lateral spots and median dorsal spot; fasciae on second and third 
tergites interrupted medially and emarginate on anterior border on 
either side the middorsal line; fasciae on fourth, fifth, and sixth 
tergites broken into spots; large median spot on apex of seventh 
tergite; small lateral spots on second sternite; anterior border of 
femora of first pair of legs; anterior distal end of femora of second 
and third pairs; all tibiae, except black line on posterior border; and 
tarsi; yellow. 

The female closely resembles the male but with the maculations a 
little more extensive. The black on the clypeus is restricted to a 
pair of small spots; there is a broken U-shaped discal mark on the 
scutum ; a broad interrupted fascia on the propodeum and a spot on 
its side; the mesopleura almost entirely yellow; and lateral spots on 
sternites 2 and 3. In other respects the maculations are very similar 
to those on the male. 
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The flagellum is black above, yellow or ferruginous below, and 
segments 8-11 of the male are somewhat prominent on their posterior 
distal border but can not be termed spinose. The labrum bears a 
prominent, transverse median notch whose lower border assumes 
somewhat the form of a tooth. The sixth tergite of the female and 
the seventh of the male bear an evident apical pygidial area set off 
by short lateral ridges. The anterior metatarsus is provided with 
eight spines. The infumation of the wings is slight, although a 
little more evident in the female and a little more uniform than in 
the male. The pubescence is short and fairly dense on the head, 
thorax, and propodeum; gray on the head, sides of thorax, and on 
the propodeum; brownish on the scutum. The posterior border of 
the middle femur of the male does not bear evident teeth or spines. 
The second sternite of the male bears a prominent median process 
and the sixth a conspicuous, short, median tooth bluntly rounded at 
the point. The genital stipes is distinct in form as shown in Figure 
136. 

BEMBIX TAIWANA Bischoff 

Bembexr taiwana BiscHorr, Deutsch. Ent. Zeitschr., Heft., 7, 1913, p. 712. 

Of this species I have before me a male and a female identified 
by Bischoff. The pubescence on the head, thorax, and propodeum 
of the male is almost white, not unusually long but unusually dense, 
especially on the scutum. The scutum, except for very inconspicu- 
ous lines above the base of the wings, is entirely black; the scutellum 
bears a narrow fascia; the maculations of the metanotum, the 

propodeum, and the sides and venter of the thorax are so extensive 
as to render these parts almost devoid of black. The color is a pale, 

clay-colored yellow. The tergites are wholly of this color, the first, 
second, third, and fourth each bearing a pair of much reduced, trans- 
verse, black spots or lines. Segments 10 and 11 of the flagellum 
bear prominent excavations, and 7—9 are somewhat spinose. The 
posterior border of the middle femur is smooth but is much com- 
pressed and wedgelike. The second sternite shows only a trace of 
a carina and the sixth a low, roundly-pointed, triangular prominence. 
The seventh tergite is deeply emarginate at the apex and at the 
base there is a pair of short but distinct lateral ridges whose posterior 
ends do not form spines or sharp angles. 

The color on the female is a more decided yellow. The scutum 
bears a pair of posterior, median discal marks; the fascia on the 
scutellum is interrupted; and the yellow on the metanotum and 
dorsum of the propodeum is less extensive than on the male. The 
side of the thorax and the propodeum are similar to those of the 
male. The fasciae on the tergites are less extensive than those on 
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the male, leaving a black posterior border on each tergite. The — 
sixth tergite is black and the maculations on sternites 2-5 are re- — 
duced to lateral spots. The two specimens bear a common label, — 

“S. Formosa, Taihanroku, 3.-10. VIII. 08, Sauter.” | 

BEMBIX FUCOSA, new species 

Figures 104-106 

Type (male).—Black: labrum; mandibles, except tips; clypeus; 
frons below anterior ocellus, except pair of large black spots; scape, 
except spot above; anterior orbits deflected inward and interrupted 
at anterior ocellus; posterior orbits broad below, narrow above; — 
prothorax almost wholly; broad lateral lines and broken U-shaped 
mark on scutum; narrow fascia on posterior border of scutellum 
enlarged laterally; fascia on metanotum; prominent curved fascia 
on posterior and dorsal surface of propodeum; lateral angle and side ~ 
of propodeum; metapleura and mesopleura almost entirely; fasciae 
on tergites 1-5 continuous, on 6 interrupted; first fascia narrowed 
dorsally and bisinuate dorsally on anterior border; second inclosing 
a pair of elliptical black spots and deeply and acutely emarginate 
on posterior border at dorsal midline; third similar to second but 
with dorsal elliptical spots not entirely enclosed; fourth and fifth 
bisinuate on anterior margin and very deeply and acutely emargi- _ 

| 
| 

nate on posterior margin at midline; lateral spots on sternites 2-5, 
those on sternites 2 and 3 almost united by apical prolongations; legs, 
except black anterior spot on middle and posterior coxae, black spot 
on trochanters, black line above on anterior femur, and black spot 
below on all tibiae; creamy white or bright yellow. The maculations 
on the head (except the frons in part and the lower part of the 
posterior orbits), the posterior line on scutum, fasciae on scutellum 
and metanotum, and the dorsal part of the fasciae on the tergites 
are pale, creamy white. The longitudinal discal lines on the scutum 
and the lower part of the large spot on the mesopleura are decidedly 
rufous. Elsewhere the maculations are yellow. 
The antennae are dark above, fuscous below. Segments 7-10 of 

the flagellum are dilated and obtusely prominent on posterior margin. 
Segments 9-11 are excavated below and segment 12 is flattened 
toward the apex, roundly pointed and strongly curved. The middle 
femur is dentate below. The second sternite bears a prominent, com- 
pressed, bluntly pointed process. The process on the sixth sternite is 
peculiar in that its base is a transverse swelling, from the median 
part of which a carina, broad at base but narrowed to an edge at 
apex, extends in a curve to the apical margin of the sternite. The 
seventh sternite is strongly carinate on midline. The seventh tergite 
bears conspicuous lateral ridges and is roundly pointed at the apex. 
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The allotype (female) in the character of its maculations differs 
but little from the type. The anterior orbits are not interrupted 
and are continuous with the posterior orbits; the U-shaped discal 
mark on the scutum is broader and unbroken; the fasciae on the 
tergites are all continuous, broader than on the type, and both 
second and third inclose paired black spots. The yellow of the 
maculations is more intense than on the type, only the clypeus, 
frons, and labrum showing evidence of creamy white. Like the 
type, the discal mark on scutum and the spot on mesopleura show 
a strong rufous coloration. The disk of the second sternite is smooth 
and shining and bears scattered coarse punctures. The sixth sternite 
is slightly carinate. 

The wings in this species are hyaline, and the second abscissa of the 
cubitella is absent or rudimentary. The pubescence is of normal 
character. The anterior metatarsus bears seven spines. The frons 
between the antennae and the basal part of the clypeus are carinate. 
On one female paratype the fascia on the first tergite bears a pair of 
rounded black spots and on one male paratype the fascia on the 
fifth tergite, as well as that on the sixth, is interrupted at midline. 
Length 15 mm. Described from three males and four females, of 

which number six bear the labe! “ Ober-Burma, Mandaiay, 26. 8. 00, 

Coll. Bingham.” The seventh (a female) bears the same label but 
with the date reading “2. 9. 00.” 

Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX LOUPATA, new species 

Figures 123-126 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 
except pair of small black spots; frons between antennae; pair of 
small spots on frons near anterior ocellus; scape below; broad but 
short anterior orbits; posterior orbits narrowed above; posterior 
border of pronotum; side of prothorax, except black spot that in- 
cludes most of tubercle; small lateral spot on scutum above base of 
wings; fascia on scutellum reduced to narrow widely separated lines; 
narrow elongated spot on mesopleura; fascia on first tergite inter- 
rupted and parts narrowed to a point at mid-dorsal line; fascia on 
second broad laterally, widely, and deeply emarginate (the emargi- 
nations prolonged to right and left) and acutely notched on anterior 
border and slightly emarginate at midline on posterior border; 
fasciae on third and fourth tergites similar to that on second but 
with emarginations less pronounced; that on fifth tergite broad and 
only slightly narrowed at midline; that on sixth also broad and 
almost interrupted at midline; lateral spots on sternites 2-6 con- 
nected by apical lines, except those on sternite 6; femora, except 
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above and below basally; tibiae, except spot below on anterior pair 
and basally above on all; and tarsi; pale with a tinge of yellow on the 
labrum and on the lateral portions of the tergal fasciae. The anterior 
part of the apical lines connecting the lateral sternal spots is tinged 
with ferruginous. 

The flagellum is dark above, lighter below, and at the apex takes 
on a ferruginous appearance. Segments 9, 10, and 11 are slightly 

excavated below, and 7 and 8 are spinose. The ultimate segment is 

slightly curved, somewhat flattened and pointed at the apex. The 
middle femur below is beset with several sharp-pointed teeth that are 
longest near the apex of the femur, which on its posterior surface 
bears a distinct longitudinal depression or groove. The second 

sternite bears a long, low, thin carinalike process that ends in a blunt 
point. The sixth sternite is peculiar in that it bears a median tri- 
angular swelling that can not be termed a process, since its apical 
part slopes smoothly to the apical margin of the sternite, which 
shows a slight median apical emargination. The seventh sternite 
shows a prominent median carina and is distinctly notched at the 
apex. The seventh tergite on either side bears a distinct lateral ridge 
with an emargination producing a lateral angle and bears within this 
angle several short spinelike hairs. The apex of the tergite is rela- 
tively broad and roundly truncate. 

Allotype (female).—Black: labrum; mandibles, except tips; apical 
border of clypeus; spots on frons; scape and flagellum below; anterior 
and posterior orbits; apex of sixth tergite; sixth sternite; fasciae 
joining lateral spots on sternites; legs except basal segments and more 
or less of the basal part of all femora; ferruginous. Narrow line on 
posterior border of pronotum; posterior part of tubercle; narrow 
fascia on posterior border of scutellum; narrow fascia on metanotum; 
narrow abbreviated fascia on propodeum; small spot on lateral angles 
of propodeum; continuous fasciae on tergites J-5: first narrowed 

medially; second inclosing pair of dorcal blackspots: third, fourth, 
and fifth biemarginate on anterior dorsal border and acutely sinuate 
at mid line on posterior border; and lateral spots on sternites; pale. 
Traces of yellow are seen on the labrum, on the extreme lateral por- 
tions of the tergal fasciae and on the tibiae. The sixth sternite is 
carinate on the mid line and the sixth tergite, which is narrow and 
rounded at the apex, is covered with spinelike hairs very prominent 

laterally at the base. 
Length 14-16 mm. Described from three specimens. The type and 

allotype bear the label, “ Deutsch Ost Afrika, Kanoga, Fr. Muller S.” 
A second female, which I have referred to this species, bears the label, 
“ Victoria-Nyansa, I. Ukerewe, Conrads 8. G.” This differs from the 
allotype in having the labrum light yellow, the abdominal fasciae 
brighter with a creamy yellowish tinge. The ferruginous fasciae 
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connecting the lateral sternal spots are much obscured and the pro- 

podeum is wholly black. 
Type (male).—In the Zoologisches Museum der Universitat, Berlin. 

BEMBIX RESIDUA, new species 

Figs. 184-186 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 

except pair of large basal black spots; scape below; frons between 

and above insertion of antennae, except pair of narrow vertical lines 
between antennae; broad, short anterior orbits; posterior orbits nar- 
rowed above; posterior border of pronotum; side of prothorax almost 
entirely; spot on tegula; small lateral spot on scutum at hase of 
wings; small lateral spots on scutellum; fascia on anterior border of 
metanotum not reaching its lateral margins; broad curved fascia on 
dorsum and posterior surface of propodeum; lateral angles and nearly 
the entire sides of propodeum; metapleura; mesopleura, except black 
spot behind tubercle and another in front and above middle coxa; 
mesosternum; very broad fasciae on tergites 1-6; fascia on first 
tergite broadly and shallowly bisinuate on anterior dorsal margin and 
more deeply and more acutely bisinuate on posterior dorsal margin; 
second and third fasciae each inclosing a pair of narrow, elongated, 
elliptical dorsal black spots and somewhat irregular on dorsal margin ; 
fourth and fifth each biemarginate on anterior dorsal border and 
shghtly emarginate on posterior border at midline; sixth slightly 
bisinuate on anterior border, shghtly emarginate at midline on pos- 
terior border, and shortened laterally; seventh tergite, except basal 
lateral black areas; lateral spots on sternites 2-6; legs, except spot 

below on posterior coxae, spot on all trochanters, line above on all 
femora, line above and below on all tibiae, and spot below on each 
segment of all tarsi; pale or soiled yellowish white. 

The fiagellum is black and segments 8 and 9 are spinose. 
Segments 10 and 11 are excavated below and are somewhat dilated. 
Segment 12 is very slightly curved and is rather sharply pointed at 
the apex. The frons between the antennae and to a less extent the 
basal part of the clypeus are carinate. The anterior metatarsus is 
provided with six spines, of which the proximal one is quite small. 
The middle femora are weakly serrato-dentate. The process on the 
second sternite is a low median carina ending posteriorly in a short 
blunt point. The sixth sternite bears a low broadly triangular, 
obtusely pointed process and the seventh is strongly carinate on the 
midline. The seventh tergite, which is slightly sinuate laterally, 
truncate apically, and slightly emarginate at apical midline, bears 
short but evident lateral ridges. The wings are very slightly but 
uniformly infumated... The pubescence is short, dense, and gray on 
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head, thorax and propodeum, except on the scutum and scutellum, 

where it is unusually short and brown in color. The sixth tergite, 

and to a less degree the fifth and fourth also, are covered with rela- 

tively long black pubescence. The inner eye-margins are slightly — 

divergent at the clypeus. 
This species stands close to B. tatwana Bischoff from which it 

differs in the character of its maculations, in the character of the 
pubescence on the scutum, and in the better development of the 
processes on sternites two and six. 

Length 22 mm. Described from a single male bearing the labels, 
“China, Tsha-jiu-san, V.—VI. 12, Mell S. V.,” and “ Berggebiet 1. 
N. v. Kuangtung, Bambuswald, ca. 1400 m Hoch.” 
Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX RECURVA, new species 

Figures 165-168 

Type (male).—Black: lateral borders of labrum; narrow apical 
band and extreme lateral borders of clypeus; short anterior orbits 
broadened just above insertion of antennae; broad posterior orbits, 
narrowed above and not extended to vertex; spot on side of pothorax 
extending to tubercle; median bilobed spot on posterio-dorsal sur- 
face of propodeum; lateral angles of propodeum; spot on anterior 
part of mesosternum; broad fascia on first tergite enclosing a round 
black spot near anterior margin on left side of midline and having 
a broad rounded anterior emargination on right side; broad fascia 
on second tergite inclosing pair of elliptical dorsal spots; narrow 
fascia on third tergite greatly shortened at the side; pair of lateral 
spots on second sternite; femora in part; tibiae, except line above on 
first pair and line below on second and third pairs; tarsi, except 
apical part of terminal segment of all pairs and posterior border of 
metatarsus of first pair; yellow. 

The flagellum is black above but not wholly so below, and segments 
7, 8, and 9 are slightly spinose. Segments 10, 11, and 12 are slightly 
excavated, and 12 which is as long as 10 and 11 combined, is curved. 
and is also narrowed toward the apex, which is roundly pointed. 
The posterior border of the middle femur is somewhat undulate and 
near its distal end bears two blunt rounded teeth. The second 
sternite bears a weakly developed median process and the sixth a 
well-developed, narrow, flattened, bluntly pointed process that ex- 
tends slightly beyond the apex of the sternite. The seventh tergite 
is broadly and bluntly rounded at the apex. It is slightly sinuate 
laterally and bears a pair of lateral ridges that stand out prominently 
when the tergite is viewed from the side. 
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Allotype (female).—Black: extreme apical, lateral angles of 
clypeus; spot below on scape; spot on either side anterior ocellus; 
obscure yellow. Posterior orbits not reaching vertex; narrow line 
below tubercle on prothorax; fascia narrowed laterally on posterior 
surface of propodeum; lateral angles of propodeum; broad fascia on 
first tergite with broad, shallow, median anterior emargination; 
fascia on second tergite inclosing a pair of elliptical dorsal black 
spots; small lateral spots on second sternite; femora apically in part; 
anterior surface of anterior tibiae; outer surface of middle and pos- 
terior tibiae; bright creamy yellow. 'The yellow of the tarsi is ob- 
secured by brownish or ferruginous. The posterior surface of the 
anterior metatarsus, as in the type, is black. The sixth tergite is 
bluntly rounded at the apex. The sixth sternite bears numerous 
coarse punctures, especially near the apex, among which are many 
very fine punctures. The second sternite is slightly carinate on the 
midline, shining and provided with scattered coarse punctures, 

The wings in this species are hyaline and the pubescence is very 
short and inconspicuous. ‘The posterior lateral angles of the propo- 
deum are unusually prominent in this species, giving the posterior 
surface of this segment somewhat the shape and appearance found in 
the genus Bicyrtes. 

I have assigned to this species two other males that differ markedly 
from the type in the extent of their maculations. On each of these 
the labrum is wholly yellow; the clypeus bears only a small pair of 
black spots; the prothorax is almost wholly yellow; there are lateral 
spots on the scutellum, a fascia on the metanotum, a curved fascia 
on the propodeum, and a small spot on the mesopleura. On one there 
are broad fasciae on the first six tergites, the second inclosing black 
spots, whereas on the other the fasciae are limited to the first three 
tergites, the second fascia inclosing black spots. I have placed these 
specimens in this species in spite of the fact that they differ so 
widely in the extent of their maculations and are slightly larger in 
size, because I can find no essential difference in the morphological 
characters of the three males and because no two of them agree in 
the extent of their maculations. 

Length, 22mm. Described from three males and one female. The 
type and allotype are from Neu-Kamerun, collected by Tessmann. 

5'The specimen designated as the type of this species is in bad condition. When received 

for study the sixth and seventh abdominal segments were completely retracted so that 

the specimen had to be relaxed before it could be studied. At some previous time it had 

decomposed to such an extent that not only has the color faded but as soon as it was 

relaxed it fell into pieces and had to be reassembled after the genitalia had been extracted 

and the terminal abnominal segments extended. After the description had been written 

the genitalia of the type, through an unhappy accident, was lost, but not before the 

author had made a careful comparison of the genitalia of the type and paratypes and 

assured himself that there were no differences between them discernibie. 
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‘The two paratypes (males), collected by Riggenbach, bear the follow- 

ing labels: The one, “ Kamerun int. Garua.” and the other, “ Kamerun 

Tsad-See a. Benne unterh. Garua.” 

Type.—In the Zoologisches Museum der Universitat, Berlin. 

BEMBIX LEYIS, new species 

Figures 116-118 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 

except a pair of elliptical spots; scape below; spot between and above 
antennae; broad anterior orbits shortened above; posterior orbits 
narrowed above; posterior dorsal border of prothorax; sides of 
prothorax almost entirely; spot on tegula; narrow line on scutem 

above tegula; curved fascia on posterior border of scutellum; narrow 

fascia on posterior border of metanotum; broken fascia on dorsum 
of propodeum; lateral angles and spot on sides of propodeum; nar- 
row line on metapleura; large spot almost divided into two on 
mesopleura; continuous fasciae on tergites 1-5, first deeply sinuate 
on anterior median margin, second inclosing almost completely a 
pair of dorsal black spots and emarginate on posterior median border, 

remainder bisinuate on anterior border and emarginate on posterior 
median border; obscure spots on tergite six; lateral spots on | 
sternites 2-4; spot on coxae; femora in greater part; tibiae, except 
lines below and on posterior border; tarsi, except terminal segment | 

of each; white with a slight tinge of creamy yellow in some places. 
The flagellum is black and segment seven is bluntly but quite evi- 

dently spinose. Segments 9-11 are slightly excavated and segment 
12 is flattened, distinctly curved, and roundly truncate at the apex, 
which is ferruginous in color. The intermediate femora are not 
considered serrate or dentate, although the apical end of the posterior 
border is slightly roughened. The middle tibiae and tarsi are normal. 
The anterior metatarsus bears six spines. The second sternite (on 
the type) bears an evident median carina that does not end in a 
process or spine. The second sternite of the male paratype bears a 
large, curved, sharply pointed process whose ventral surface is shghtly 

concave. The seventh sternite is carinate on midline. The seventh 
tergite is deeply sinuate on either side apically, causing the tergite 
to end in a blunt point (fig. 118). 

The allotype (female), though resembling the type closely, differs 
in maculations as follows: The labrum and clypeus are black, except 
narrow lateral borders; the scape is wholly black; spot at the insertion 
of antennae is much reduced; the scutum bears a broken U-shaped 
discal mark; the fascia on the propodeum is complete; the fascia 
on the second tergite (and probably that on the third, which is much 
retracted) bears a pair of completely inclosed discal spots; fascia 
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on fifth tergite is interrupted at midline; the spots on the sides of 
the thorax and propodeum are better developed; an« the color in 
general is slightly more yellowish. 

- The wings on both sexes are hyaline and relatively long. The 
pubescence is short, white and sparse. The disk of the second sternite 

of the female is shining and bears numerous coarse punctures. On 
three of the female paratypes the fascia on the fifth tergite is con- 
tinuous, and on two the scutum bears only the transverse posterior 
discal-mark. On some the fascia on the third tergite incloses a pair 
of black discal marks. 
Length 15 mm. Described from two males and five females from 

Africa. These specimens bear labels as follows: Type and allotype, 
“ Neu-Kamerun, No. 153-67, Tessmann S. G.”; male paratype, “ Belg. 
Kongo, Duma, Ubanga-Dist., Dr. H. Schubotz leg., 20, X. 1910.”; 

two females paratypes, the label, “ Bosun, 545, 22.4.14, Tessmann.” ; 

another, the label, “ Kamerun, Tsad-See, Garua, 21. VIII. 1909. 
N99, Riggenbach S. G.”; and the fourth, the label, “ Kamerun, Schafer 

Boo.” 
Type—tIn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX OPINABILIS, new species 

Figures 149-152 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 
except small pair of black spots; space between antennae extending 
upward; pair of spots near anterior ocellus; scape below; anterior 
orbits shortened above; narrow posterior orbits; narrow posterior 

border of pronotum and side of prothorax, except large irregular black 
spot extending into tubercle; narrow lateral line on scutum above base 
of wings; narrow fascia on posterior border of scutellum; narrow 
fascia on metanotum; large posterior spot and narrow anterior verti- 
cal line on side of propodeum; spot on metapleura; long vertical 
spot on mesopleura; broad continuous fasciae on tergites 1-6, first 

narrowed medially, second inclosing pair of black spots, third almost 
completely inclosing pair of black spots, the others biemarginate on 
anterior border and all fasciae to a greater or less degree sinuate on 
posterior median border; lateral spots on sternites 2-6; femora, except 
spot at base below and line above on all; tibiae, save line above and 

below on all; and tarsi; pale or light yellow. The labrum, the lateral 
spots of thorax and propodeum, the lateral sternal spots, and the legs 
show a preponderance of yellow. 

The flagellum is black above, light below, the ultimate segment 
becoming ferruginous at the apex. Segments 6, 7, and 8 are spinose 

below, but the spines are not conspicuous; segment 5 is prominent 

below but not spinose. Segments 9-11 are slightly excavated below 
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and segment twelve is curved, flattened toward the apex, which is 
bluntly rounded. The middle femur below near the apex is slightly 
roughened but can not be said to be dentate. The second sternite — 
bears a median sharp-pointed process and the sixth a small wedge- 
shaped process whose apex does not extend to the apical border of 
the sternite. The seventh bears a median carina. The seventh ter- 
gite is coarsely punctuate and bears distinct lateral ridges but shows 
neither lateral angles nor lateral spines. It is sinuate laterally and 
is broadly rounded at the apex, which is slightly emarginate at 
midline. 

Allotype (female).—Black: labrum; mandibles, except tips; cly- 
peus, except pair of large black spots; pair of small spots on frons 
near vertex; broad anterior orbits shortened above; posterior orbits; 
sinuate fascia on posterior border of pronotum; side of prothorax, 
except irregular longitudinal spot which includes anterior part of 
tubercle; narrow lateral line above base of wings and broken trans- 
verse posterior discal mark on scutum; narrow fascia on posterior 
and lateral margins of scutellum; narrow fascia on metanotum; 
narrow curved fascia on propodeum, extended, enlarged, and inter- 
rupted on its posterior surface; spot on lateral angle and larger an- 
ierior spot on side of propodeum; spot on metapleura; large spot 
on mesopleura; continuous fasciae on tergites 1-5, first much nar- 
rowed medially, second inclosing pair of black spots and deeply 
emarginate at anterior midline, third inclosing pair of black spots, 
fourth and fifth biemarginate on anterior border and together with 
the second and third all strongly sinuate at posterior median border; 
lateral spots on sternites 2-5 extended inward but not forming con- 
tinuous apical lines; femora in part; tibiae, except line above and 
below on all; and tarsi; pale or soiled white. 

The flagellum is black above, ferruginous below, becoming much 
lighter in color toward the apex. The second sternite is shining 
and bears numerous coarse punctures scattered over the disk, and 
the sixth is coarsely punctate and distinctly carinate medially on its 
apical half. The sixth tergite is slightly sinuate laterally and much 
narrowed toward the apex, which is roundly pointed. 

The wings of this species are hyaline and the second abscissa of 

both radiella and cubitella is present. The pubescence on head, 
thorax, propodeum, and base of abdomen is long, dense, and whitish » 

in color. The frons between the antennae and the base of the cly- 
peus are distinctly carinate. Of the female paratypes, two differ 
from the allotype in having a pair of narrow discal lines in addition 
to the broken transverse line on the scutum; while a third differs 
in having no discal mark on the scutum and in having the fascia on 
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the scutellum and the fascia on the first tergite interrupted at the 
midline. 

Length 15-17 mm. Described from four males and four females. 
The type, allotype and three male paratypes bear a common label: 
“D. O. Afrika, Kagera, Haobert S. G.” Of the female paratypes 
each bears a different label: “ Chinchoxo, Falkenstein S”; “D. O. 
Afrika Kiwugebiet, Dr. Kandt S”; and “D. O. Afrika, 50 kim. 
ostl. v. Kosongo Urwald Grauer.” 
Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX MAGDALENA C. L. Fox 

Figures 127, 128 

Bembix magdalena C. L. Fox, Proce, Cal. Acad. Sci., vol. 15, 1926, p. 220. 

This is an unusually well-marked species. The labrum is abnor- 
mally long and the maxillae are longer than the labrum, extending 
backward well beyond the coxae of the anterior legs. In this elonga- 
tion of the maxillae this species resembles those belonging to the 
genus Steniolia. The ocelli are not entirely obliterated. At the 
base the seventh tergite bears prominent lateral angles that are pro- 
duced into short, blunt spines, and the apical portion of the tergite 
is strongly rugose. The first cubital cross vein is almost straight. 
The sixth sternite bears a broad median process whose posterior 
end terminates in two blunt prominences with a slight depression 
between them. 

Fox describes this species from males taken at Magdalena Bay, 
Lower California, May 30, 1925, by H. H. Keifer. 

BEMBIX BIDENTATA Van der Linden 

Bembex bidentata VAN DER LINDEN, Nouv. Mem. Acad. Sci. Bruxelles, vol. 5, 

1829, p. 11—Hanpiirscu, Sitz. Akad. Wissensch, Wien, Math.-Nat. 

Cl., vol. 102, 1893, p. 773.— Daa Torre, Cat. Hym., vol. 8, 1897, p. 502. 

The male of this species is well marked. The last three segments 
ef the antenna are excavated below; the anterior metatarsus bears 

seven spines; the posterior border of the middle femur is compressed 
to a thin edge whose apical half is dentate; the second and sixth 
sternites are without tubercles; and the seventh tergite is without 
lateral ridges but is provided at the base with prominent lateral 
spines. The propodeum and the metathorax are black and the 

mesothorax is almost wholly black. The fascia on the first tergite 

is widely interrupted; those on 2-4 are continuous; that on tergite 

5, continuous or broken into three spots. The sixth bears a single 

central maculation and the apex of the seventh is maculated. 

22764296 
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I can at hand two males identified by Mercet and bearing the — 

label, “Los Molinos [Spain], G. Mercet.” This species is widely 

distributed throughout the Mediterranean region. 

BEMBIX TENUIFASCIATA, new species 

Figures 204-206 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 

except pair of large basal spots; scape below; spot between antennae; 

very short, broad anterior orbits; posterior orbits, very broad below, 

narrowed to a point and not reaching vertex above; posterior border 

of pronotum; side of prothorax and posterior half of tubercle; 

curved fascia on posterior part of scutellum continued forward 

laterally on scutum at base of wings, and narrowed and interrupted 
on midline; narrow interrupted fascia on metanotum; curved fascia 
on propodeum, broadest on posterior surface; lateral angle and 
almost the whole side of the propodeum; large spot on metapleura; 

large triangular spot on mesopleura; narrow interrupted fasciae on 
tergites 1-6, the first more widely interrupted than the others, all 
of which are bisinuate dorsally on the anterior margin, and second, 
third, and fourth are slightly sinuate laterally on posterior margin; 

continuous fasciae on posterior border of sternites 2-5; minute 
lateral spots on sternite 6; legs, except black lines on all femora and 
tibiae, and the black terminal segment on all tarsi; yellow. 

The flagellum is black. The tenth, eleventh, and twelfth seg- 
ments are excavated below but none are spinose. The middle femora 
are plain. The apical seement of each tarsus is black and the other 

segments of the tarsi show a greater or less degree of dark color 
below. ‘The second sternite is plain and the sixth shows a moderate 
transverse swelling or elevation not sufficiently prominent to be 
called a process or tubercle. The seventh tergite at its base bears 
lateral spines similar to those borne by bédentata. 

The allotype (female) in color and the character of the macula- 
tions is almost exactly like the type. It differs in that the pair of 
small lateral spots on the scutum at the base of the wings are more 
prominent; the fasciae on tergites 2 and 4 are continuous and the 
one on the fifth tergite is more widely interrupted than the one on 
the first; and the tarsi do not show the black markings seen on the 
type. 

The wings in this species are slightly and uniformly infumated. 
The pubescence is short and relatively sparse. The anterior meta- 
tarsus is provided with seven spines. The disk of the second 
sternite of the female is smooth and shining and bears numerous 
coarse punctures, and the sixth is carinate on midline. 
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Length 16 mm. Described from two specimens, one male and 
one female, each of which bears the label, * W. Afrika, Lagos, Coll. 
Bingham.” 
Type.—In the Zoologisches Museum der Universitat, Berlin. 

BEMBIX MOBII Handiirsch 

Bember mobii HANDLIRSCH, Sitz. Akad. Wisseusch. Wien, Math.-Nat, Cl., vol. 

- 102, 1893, p. 775.—DaLia Torre, Cat. Hym., vol. 8, 1897, p. 508. 

I have before me a single male that I have doubtfully referred to 
this species. With regard to the structural characters of the antenna, 
the middle femur, the seventh tergite, the second and sixth sternites, 
the wings, and the genitalia, it agrees quite well with Handlirsch’s 
description of mobii, but with respect to the maculations it shows 
considerable difference. The flagellum is ferruginous, darker above 

than below, and very dark, though hardly black, at the apex; the 
scutum, scutellum, metanotum, propodeum, metapleura, and meso- 

pleura (except a minute spot below the wings) are entirely black; 
the fascia on the first tergite is greatly narrowed and widely inter- 
rupted, those on tergites 2 and 3 are much broader and are narrowly 
interrupted at midline, while those on 4 and 5 are still broader and 
are continuous; the lateral spots on sternites 2-5 are large and are 
united by apical lines; and sternite 6 is ferruginous and bears a pair 
of small yellow lateral spots. In the absence of any significant struc- 
tural differences between this form and the male of mobi, I have 
chosen to consider it simply a variant of that species, though further 
collection and study of material may show that it belongs to a dif- 
ferent species. The specimen bears the label, “ Bosum, 224-14, 
Tessmann.” 

BEMBIX STENEBDOMA Parker 

Bembiz stenebdoma Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 79 (Key). 

Bembir stenobdoma ParKer, Proc. U, 8S. Nat. Mus., vol. 52, 1917, p. 94 (descrip- 

tion of species). 

The spelling of the specific name with an “o” in the text instead 
of an “e,” as in the key and in the explanation of the figures illus- 
trating the species, is simply a typographical error. The specific 
name is derived from two Greek words meaning “narrow” and 
“seventh,” descriptive of the character of the seventh sternite, and 
the spelling stenebdoma is the correct one. The seventh tergite bears 
distinct lateral emarginations, thus giving rise to distinct roundly 
pointed lateral angles. This feature was omitted from the original 

description. 
The species is known only from the type (a male) in the collection 

of the Academy of Natural Sciences of Philadelphia. It was taken 
at Florence, Ariz. 
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BEMBIX MEDITERRANEA Handlirsch 

Bembex mediterranca HANviirscH, Sitz, Akad. Wissensch. Wien, Math.-Nat. 

Cl., vol. 102, 1893, p. 807—Daxta Torre, Cat. Hym., vol. 8, 1897, p. 507. 

For a discussion of the synonomy of this species the reader is” 
referred to Handlirsch’s treatment of the species. He proposed 

‘this name for the species because he could not determine to his own — 
satisfaction to which, if any, of the previously described species 
(listed in his synonomy) the specimens before him belonged. When 
the identity of this species with that of a previously described species 
has been positively established (as in time it may be), this specific 
name will have to be set aside, but until that identity has been 
established it would only add to the confusion to refer to the species 
under any other name than the one given to it by Handlirsch. 

There are in the United States National Museum a male from 
Italy and two males and three females bearing the label “Austria,” all 
of which I have referred to this species. As represented by these 
specimens, the species is characterized by its pale, milky, yellowish 
color and by the unusually long pubescence on the propodeum. The 
tergites on the male, with the exception of a pair of small black discal 
spots on the second, are entirely pale yellow. The tergites on the 
female show a posterior black border. The middle femora of the 
male are dentate; the second and sixth sternites are without distinct 

processes, and the seventh tergite at the base bears distinct lateral 

angles. 
BEMBIX TOROSA, new species 

Figures 210-214 

Lype (male).—Black: labrum; mandibles, except tips; clypeus, 
except pair of basal spots; anterior orbits; lower part of frons; tri- 
angular spot below anterior ocellus; scape below; posterior border 
of pronotum including the greater part of the tubercles; almost the 
entire side of prothorax; lateral lines on scutum; curved fascia on 
scutellum; metanotum; broad curved fascia on dorsum and posterior 

surface of propodeum; metapleura; large irregular spot on meso- 
pleura; prominent continuous fasciae on tergites 1-6, those on ter- 
gites 2 and 3 inclosing pair of elliptical black spots and those on 1-5 
more or less emarginate at mid-dorsal line on posterior border; apex 
of seventh; lateral spots on sternites 1-6; legs, except line above on 
femora, line below on all tibiae, apical black spots below on all seg- 
ments of the tarsi (reduced on hind pair), and conspicuous black 
apical spot above on the ultimate segment of all tarsi; yellowish 
white. 

The flagellum is black and segments 9-11 are excavated below, but 
none of the segments are spinose. The apical segment, which exceeds 
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in length the segment immediately preceding, is somewhat curved 
and is roundly and obliquely truncate at the apex. The apical half 
of the lower border of the middle femur is distinctly dentate. The 
second and sixth sternites are plain and the seventh bears a distinct 
median, longitudinal carina, which is bordered basally on either side 
by a short carina. The seventh tergite is deeply sinuate on either 
side, forming prominent lateral angles that are bluntly spinose and 
the short median portion is slightly but plainly emarginate at the 

apex. The spine of the eighth sternite seen from below shows lateral 
swellings near its middle part (fig. 211). 

The maculations on the allotype (female) are quite similar in 
character to those of the type, but their color is yellow instead of 
white. In addition to the lateral lines, the scutum bears a broken 

U-shaped discal mark composed of narrow lines. The maculations 
on the side of the thorax and propodeum are somewhat better de- 

veloped than on the type. The fasciae on the tergites are all con- 
tinuous and the second and third inclose black spots. Those on 
tergites four and five are of similar pattern but whether the black 
spots are completely inclosed can not be determined, owing to the 
retracted condition of the segments. The spot on the apex of the 

_ terminal tergite is less extensive than on the type. The apical spots 
on the under side of the segments of the tarsi are not so prominent 
as on the type, particularly on the hinder pair, and the apical black 
spot above on the terminal segment of all tarsi, although present, is 
not so intense as on the type. The flagellum is black. No part of 
the disk of the second sternite is wholly free from punctures, but 
those on the central part are coarser and more widely separated 
than those on the sides or those near the basal and apical median 

borders. 
Variation in the maculations of the paratypes is not great. One 

female has the sixth tergite black, the fascia on the first tergite 
interrupted, and that on the fifth broken into spots. On the male 
paratype from New Britain the fasciae on tergites 2-5 inclose each 
a pair of black spots and no doubt this may be true for some of the 
other specimens but the retraction of the segments conceals the 

evidence. 
_ The wings are only slightly infumated, those of the female being 
almost hyaline. The anterior metatarsus bears five spines. The 
pubescence is short, gray, and inconspicuous. The second abscissa 
of both radiella and cubitella is present. This species seems closely 
related to Handlirsch’s species pugillatriv and papua. 
Length 18 mm. Described from four males and five females. Of 

these, three males and four females (including type and allotype) 

bear a common label, “ Neu-Guinea, Ramu-Expedit.” The fourth 
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male bears the label “ Neu-Britannien Ralum, E. Dahl §.” The fifth — 
female bears the label “ D. N. Guinea, But, 11. 1910, H. Schaede © 
3.'G.” 
Type—tIn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX QUINQUESPINOSA, new species 

Figures 162-164 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 

except pair of large basal black spots; broad anterior orbits narrowed 
and shortened above; lower part of frons connected with a spot 
below anterior ocellus and inclosing a median black spot above in- — 
sertion of antennae; scape below; posterior orbits broad below, obso- — 
lete above; narrow fascia on posterior border of pronotum; tubercle 
except black spot in center; side of prothorax almost wholly; short 
lateral line on scutum above base of wings; small narrow lateral spots — 
on scutellum; narrow widely interrupted fascia on metanotum; broad 
curved fascia on dorsum of propodeum extended downward on its 
posterior surface to end in two points; posterior lateral angles of 
propodeum; broad vertical anterior stripe on side of propodeum; — 
two spots on metapleura; anterior border of mesopleura extended 

backward and then at a right angle upward in a narrow line to base 
of wing; also rounded posterior spot near base of wings and narrow 
line above base of middle leg on mesopleura; broad anterior fasciae 
on tergites 1-6; that on first tergite with irregular borders and 
narrowed at middorsal line; that on second irregular on posterior 

border and inclosing a pair of long, narrow, elliptical discal spots; 
that on third tergite similar to the one on the second but with the 
discal spots not fully inclosed; those on fourth and fifth tergites 
widely biemarginate on anterior border and somewhat irregular on 

posterior border; that on sixth tergite narrower than the others and 
interrupted at middorsal line; lateral spots on sternites 2-5 decreas- 
ing in size from two to five; coxae and trochanters more or less; line 
above and below on femora; tibiae above, except short line on 
anterior and middle pairs; tarsi, except spot below on each segment 
of anterior pair and short basal line below on posterior pair; white. 
The tarsi are somewhat tawny and the apical segment of each above 
is more or less dusky, the posterior ones being almost black. 

The pubescence is short, white, and inconspicuous. The wings are 
very slightly and uniformly infumated. The frons between the 
antennae is carinate and strongly elevated and this elevation is 
continued on the base of the clypeus, causing the clypeus on either 
side at its base to appear strongly depressed. Segments 6 and 7 
of the flagellum bear small pits below; 8 and 9 are distinctly spinose: 
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10 and 11 are deeply excavated; and segment 12, which is longer than 
the preceding segment, is strongly curved, squarely truncate at the 
apex, and its posterior apical angle forms an evident point. The 
anterior metatarsus is broad and bears five stout spines. The middle 
femur is plain. The second sternite is plain and the sixth has at its 

_middle a low, rounded elevation that can not be classed as a tubercle 

or process. The seventh bears an evident median carina bordered on 
either side basally by a less evident carina. The seventh tergite bears 
a pair of evident, nonspinose, lateral angles and at its apex is 
strongly emarginate. 

Allotype (female).—The allotype in color and maculations very 
closely resembles the type. The flagellum below is not so light, the 
metanotum is wholly black, the fasciae on the tergites are narrow 
and all, except that on the fourth tergite, are interrupted medially; 
that on the fifth is reduced to widely separated lateral spots. Laterai 
spots are borne only by sternites 2 and 3. The maculations on the 
legs are somewhat better developed than on the type and the tars: 
show the same markings borne by the type. 

The anterior metatarsus bears only five spines. The inner eye 
margins are only very slightly divergent at the clypeus. The lateral 
parts of the second sternite are closely covered with relatively fine 
punctures; toward the mid line the punctures are fewer and coarser; 

while on the mid line there is a narrow longitudinal area devoid of 

punctures. ‘The abdomen shows a beautiful purplish irridescence. 
Length, 21 mm. Described from a male and female collected by 

R. C. McGregor at Puerto Princessa, Palawan, P. I., September 15, 
1925. 
Type (male).—Cat. No. 40838, U.S.N.M. 

BEMBIX PUGILLATRIX Handlirsch 

Bembex pugillatrir HANDLIRSCH, Sitz. Akad. Wissensch, Wien, Math.-Nat. CL, 

vol. 102, 1893, p. 780.—Datia Torrn, Cat. Hym., vol. 8, 1897, p. 511. 

I have before me eight males and three females that I have referred 
to this species. The males, with respect to the antenna, the middle 
femur, the second and sixth sternites, the seventh tergite, and the 
genital stipites, agree with Handlirsch’s description of the species. 
The maculations, however, can hardly be termed yellow; they are 
more nearly white with a faint yellowish or creamy tinge. While 
the different specimens show some variation in the extent of the 
maculations, this variation is no greater than that which Handlirsch 
points out in his description. 

Of the three females that I have referred to this species the macn- 
lations are decidedly yellow, but on the tergites they are less exten- 
sively developed than on the males. On two of the females the 
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fasciae on the tergites are greatly narrowed and that on the first — 
iergite is almost suppressed. Owing to this narrowing of the fasciae, — 
the black discal spots in the fasciae are reduced to emarginations, of — 
which those on tergites 2 and 8 are lost or are connected with the | 
posterior black border of the tergite, while those on tergite 4 are — 
connected with the anterior black border. One of these two females 
bears the label, “ Nord-Celebes, Tali-Tali XI-XII, 95, H. Fruh- | 
storfer V.,” and the other the label, “Sula Mangoli, Oct.-Novbr., | 
Doherty ex coll. H. Fruhstorfer.” 
Two of the males also show this suppression of the fasciae on the 

tergites but not to such an extent as the two females. One of these 
two males bears the label, “ Niat, Bingham,” and the other, the 
same as the first of the two females. 

On the third female the fasciae are better developed and the discal 
black spots are inclosed. This specimen bears the label, “ Davao, 
Mindanao, Baker,” and two. of the males also bear this same label. 
Three of the remaining males bear the label, “ Insel Obi, Rolle V.” 
The eighth male bears the label, “ Culasi Panay, P. I., June, 1918, 
McGregor.” 

Handlirsch reports this species from Celebes, Luzon, Mindanao, 
Batjan, Halmahera, Amboina, and Neuginea. 

BEMBIX PERSIMILIS Turner 

Figures 156-158 

Bembewx persimilis TURNER, Mem. Dep’t. Agr. Ind., Ent. Ser., vol. 5, 1917, p. 179. — | 

Turner described this species from two males from Akalgarh, 
Punjab, India. I have before me a single male and seven females 
from Deesa, India. Turner does not mention the form of the eighth 
sternite of the male, which in this genus usually ends in a single- 
pointed spine. The eighth sternite of the male before me ends in a 
bifurcate or two-pointed spine. Below I am giving a detailed de- 
scription of this species, based on the material before me. I am also 
giving figures of the prominent characters of the male. 
Male—Black: labrum; mandibles, except tips; clypeus; frons to 

the level of the anterior ocellar cicatrice, except a pair of broad 
black spots; scape almost wholly; posterior orbits, very broad below, 
not meeting across the vertex; prothorax except a pair of small 
anterior dorsal spots; broken U-shaped spot and broad lateral lines 
on scutum; narrow fascia on posterior border of scutellum, enlarged 

at the ends; narrow fascia on posterior border of metanotum; broad 
crescent-shaped fascia on dorsum of propodeum, extended on its 
posterior surface in a pair of points; lateral angles and sides of 
propodeum; metapleura and mesopleura; broad fasciae continuous 
on all tergites, first with a deep bilobed anterior median emargina- 
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tion, second. third, and fourth each with a pair of dorsal anterior 
emarginations; sternites 1-5; pair of broad longitudinal spots on 
sixth; the legs, except a black spot on each trochanter, black stripe 
on posterior side of intermediate and anterior femora, a black stripe 
on posterior side of anterior tibiae and four black spots on anterior 
metatarsus; bright yellow. 

The flagellum is testaceous in color, darker above than below and 
lacks evident pits or spines. The apical segment is slightly curved 
and abruptly pointed at the apex. The anterior metatarsus is 
dilated and flattened and bears on its posterior border four black 
lobes. It also bears on its posterior border a comb composed of 
numerous thickly set, evenly developed dark spines. The interme- 
diate tibia, at its anterior apical extremity, is drawn out into a spine- 
like process which bears a short spine. The intermediate femur is 
dentate and the metatarsus on its posterior border near the apex 
bears a comb of several short stout spines. The second sternite bears 
a prominent, laterally compressed median process and the sixth, a 
small, narrow, pointed tubercle. The eighth sternite ends in a flat- 
tened median spine that is distinctly bifurcate at the apex. The 
basal half of the clypeus on the mid line is slightly carinate and on 
either side is plainly depressed. 
Female——Black: labrum; mandibles, except tips; clypeus; frons to 

level of anterior ocellus, except a pair of black spots; broad posterior 
orbits not meeting above; prothorax; legs entirely; sides of meta- 
thorax, mesothorax, and propodeum; broad U-shaped mark and 
lateral lines on scutum; fascia on posterior border of scutellum, from 
the median point of which a narrow line runs forward; broad fascia 
on metanotum; broad curved fascia and lateral angles of propodeum; 
broad continuous fasciae on tergites 1-6, first with deep bilobed 
median anterior emargination, 2-5 each with a pair of dorsal anterior 
emarginations, and sixth with a pair of small widely separated 
anterior emarginations; sternites 1-5 wholly, except a median an- 
terior black spot on 3-5; pair of lateral spots on sixth; yellow. 

The scape of the antenna is entirely yellow. The first two seg- 
ments of the flagellum are yellow below and dark above. The rest 
of the flagellum is testaceous, being lighter below than above. 

The wings on both sexes are hyaline. The pubescence is short and 
sparse, that on the clypeus giving it a silvery sheen. The form of the 
clypeus in the female is the same as that on the male. There is some 
variation in the maculations on the several females. On all of them 
the basal half of the clypeus is of a brighter yellow than the apical 
half. On one specimen there is a pair of small black spots on the 
base of the clypeus. On a second the yellow is more extensive than 
on others; the posterior orbits are united at the vertex and the 
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emarginations on tergites one and two are reduced to paired black» 

spots. In general the variations in the maculations are variations in | 
extent rather than variations in pattern. ; 

Length 14mm. The specimens are all from Deesa, India. ” 

BEMBIX TENEBROSA, new species 

Type (male).—Black: clypeus; frons, except a pair of black spots 
above insertion of antennae and a third black spot above anterior 
ocellus; antennae; prothorax; tegula; lateral spots on scutum above 
tegulae; apex of tergites 5, 6, and 7; sixth sternite; femora except 

basal ends; tibiae; and tarsi, except apical segment ; dark ferruginous. 

The flagellum is much lighter in color than is the scape. The base of 
the mandible and the labrum is soiled greenish yellow. The terminal 
segment of the anterior tarsus and the apex of the terminal segment 
of middle and posterior tarsi are black. 

On the under side of the anterior tibia near the apical end is a 
rather large shallow depression on the proximal border of which is a 
prominent black spot and at the distal border of which there is a 
second black spot within which there is a conspicuous pit. On the 
under side of the anterior femur near the proximal end is a short but 
evident carina. The anterior metatarsus is provided with eight 
spines. The posterior border of the middle femur is compressed and 
wedgelike, especially near the base, but it is neither serrate nor 
dentate. The middle tibia is curved and the middle metatarsus on 
its inner side near the proximal end bears a small but evident pro- 
tuberance. Segments 7, 8, and 9 of the flagellum are spinose, and 
10, 11, and 12 are deeply excavated. The second sternite bears a well- 
developed, sharp-pointed, median process and the sixth a prominent, 
triangular, bluntly pointed process that extends slightly beyond the 
apical border of the sternite. The seventh sternite bears a pair of 
prominent, slightly divergent carinae that do not extend to the apical 
border of the sternite, which is broadly truncate at the apex. The 
seventh tergite is narrowed and roundly pointed at the apex. The 
eight sternite ends in a long, slender spine that is curved downward 
near the middle at almost right angles to the axis of the segment. 

The allotype (female) is quite similar to the type in the character 
of its maculations. The ferruginous color, however, is somewhat 
lighter in shade and the black on the clypeus, the black spots on the 
frons above the antennae, and the black on the apical segments of 
the tarsi are all lacking. A pair of obscure ferruginous lateral 
spots is found on each of the tergites 4 and 5 and the apex of 6 is 
also ferruginous. The sixth sternite is carinate medially and the 
disk of sternite 2 is smooth and shining and bears only a few scat- 
tered, coarses punctures. The anterior metatarsus bears only seven 
spines. 
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The wings of the male are slightly and uniformly infumated 
while those of the female have the apical third clear and the basal 
two-thirds heavily infumated. On one of the two female paratypes 

the lateral spots on the tergites are lacking and on the other much 

reduced and on both the ferruginous on the terminal segment is 

much reduced. 
Length 23 mm. Described from one male and three females bear- 

ing the label, “D. Ost-Afrika, Stuhlmann S.” 

Type—tIn the Zoologisches Museum der Universitat. 

BEMBIX DORIAE Magretti 

Bembex doriae Macretii1, Ann. Mus. Genoy., vol. 21, 1884, p. 590.—HANDLIRSCH, 

Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 891.— 

DALLA TorrRE, Cat. Hym.. vol. 8, 1897, p. 504. 

There is in the collection of the United States National Museum a 

single male of this species determined by Magretti. The basal half 
of the wings is heavily infumated, the apical part clear. The an- 
tenna, with the exception of the last three segments of the flagellum, 
is ferruginous, and segments 7-9 of the flagellum are spinulose be- 
neath. The maculations of head, thorax, propodeum, and legs are 
ferruginous with a show of yellow on the labrum and mandibles, and 
on the tibiae and tarsi, especially on the hind pair. The clypets 
shows a marked silvery pubescence. Maculations on the thorax are 
reduced to a narrow line on the pronotum, spot on side of prothorax, 
tubercles in part, and small lateral spots on scutum above base of 
wings. On the propodeum the only maculations are spots on the 
posterior lateral angles. The fasciae on tergites 1-5 are yellow and. 
very broad. The first is abruptly narrowed and interrupted at the 
middorsal line; the second incloses a pair of narrow transverse discal 

‘spots; and the third, fourth, and fifth cover practically the entire 
surface of their respective tergites. The visible surface of tergites 
6 and 7 are ferrugfnous. All sternites are ferruginous with 2-5 
bearing small lateral yellow spots. 

The middle metatarsus on its lower surface at the middle bears a 
prominent, longitudinally compressed, thin dilation. The second 
and sixth sternites bear prominent processes. The specimen was 
taken at Keren, Eritrea, February 27, 1900. 

BEMBIX FUSCIPENNIS Lepeletier 

Bember fuscipennis LEPELETIER, Hist. Nat. Ins. Hym., vol. 3, 1845, p. 271.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, vol. 102, 1893, 

p. 850.—DaLLa TorrB, Cat. Hym., vol. 8, 1897, p. 497. 

The male of this species, with regard to structural characters, 
stands close to doriae Magretti. It differs from that species in 
having the fasciae on the tergites pale instead of yellow, and in 
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; Pr oe | 
having the ferruginous limited to a central spot on sternite 2 and | 
sternite 6, instead of having all the sternites ferruginous. The 
female resembles the female of diversipennis, but is much smaller 

and has a greater part of the frons black. The clypeus on the | 
female before me is entirely ferruginous. 

The female before me bears the label, “D. O. Afrika, Tabora, — 

7.08, Wintgens S. G.” The single male at hand bears the label 
“ Bulawayo, S. Rhodesia, 18-4-1924, R. H. R. Stevenson.” Hand- 
lirsch reports this species from Cape of Good Hope, Port Natal, 
and Transvaal. 

BEMBIX STEVENSONI, new species 

Figures 196-200 

Lype (male).—Black: labrum; mandibles, except tips; sides of 
clypeus; posterior orbits; narrow line on posterior dorsal border of 
pronotum; narrow line on posterior margin of side of prothorax, 
including posterior margin of tubercle; small obscure spot at lateral 
angle on side of propodeum; large lateral spots on first tergite 
narrowed to a point toward middorsal line; continuous fasciae on 
tergites 2-5, that on second bearing a pair of long narrow dorsal 
spots not completely inclosed but continuous with the anterior black 
border, those on 3-5 bisinuate on anterior dorsal margin; lateral 

spots on sternites 2-5; femora in part; tibiae, except line below on 
all; and tarsi; yellow. 

The greater part of clypeus; anterior orbits; transverse series of 
spots on frons below anterior ocellus; pair of spots above antennae 

connected with orbits; spot between insertions of antennae; scape; 

flagellum, except three apical segments; small lateral spot on scutum 

above base of wings; narrow obscure lateral spots on scutellum;> 
apical border of fifth tergite; fascia on sixth; apical portion of- 
seventh; large central area on second sternite; broad transverse band 
on sternites 3-5 extending between lateral yellow spots; almost the 
whole of sternite 6; ferruginous. 

Segments 7-9 of the flagellum are slightly but plainly spinose 
and segments 10-12 are entirely black, while, with the exception 

of 9, which is black in part, the remaining segments of the flagellum 
and the scape are a light ferruginous color. The middle femora 
are smooth. The spur on the middle tibia is short, broad, and 
thumblike. The middle metatarsus bears on its inner (lower) sur- 

face a relatively large swelling or protuberance. The second sternite. 
bears a prominently laterally compressed, pointed process, and the 
sixth a prominent, flattened process whose apical margin is broadly 
rounded. The seventh sternite is narrowed toward the apex, which 

is roundly truncated and on its ventral surface it bears a pair of 
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short prominent lateral carinae. The seventh tergite is deeply 
sinuate laterally, narrowed and truncated at the apex. 

The allotype (female) differs but slightly from the type with 
respect to its maculations; the lateral spots on the scutellum are 
continued by narrow lines that almost meet at middorsal line; there 
is a broken line on the metanotum; there is a narrow fascia on the 

propodeum and the spot on its lateral angle is larger; the fascie on 
the first tergite is continuous but narrowed dorsally; that on the 
second incloses a pair of black spots; the apex of the fifth tergite is 
ferruginous and the sixth is wholly so. The antenna is ferruginous, 
but the scape, the first segment of the flagellum and the base of the 
second are black above. ‘The apex of the flagellum is darker than 
the rest of it, but the contrast is not so great as on the type. The 

sixth sternite is ferruginous and carinate on the midline. The disk 
of the second is smooth and bears on either side the midline numer- 
ous coarse punctures. The sixth tergite is triangular in outline, 

rounded at the apex and bears, except along its median part, 
numerous, short, stout spinelike hairs. 

The wings in this species are lightly but uniformly infumated, the 
infumation being somewhat more pronounced in the female than in 
the male. The pubescence is of normal character. The clypeus is 
strongly arched and only slightly carinate at base. The frons be- 
tween the antennae likewise is only weakly carinate. The anterior 
metatarsus is provided with six spines. On both type and allotype 
the ferruginous bands between the lateral yellow spots on the sternites 
inclose more or less black that may take the form of a narrow trans- 
verse line. Of the paratypes (females) two have the fascia on the 
first tergite interrupted and the base of the clypeus strongly bordered 
with black, and one of the two has both the metanotum and propo- 
deum without maculations. On both, the fascia on the second tergite 
has a pair of deep anterior emarginations instead of the inclosed black 
spots found on the allotype. A third has the markings on the thorax 
and propodeum white. On this specimen the antennae are almost like 
those of the type in color. 

The type of this species was received in an exchange and had been 
identified as Bembew capensis Lepeletier by R. H. R. Stevenson, for 
whom the species is named. The original description of B. capensis 
Lepeletier states that the antenna is black, whereas in this species 
the scape and the first eight segments of the flagellum are ferruginous. 
Furthermore, in this species neither the clypeus nor the labrum is 
marked at all with black and the process on the sixth sternite, instead 
of being small and subacute, is prominent, broad, and rounded at 
the apex. It is further distinguished from capensis by the infumated 
wings. 
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Length 14-17 mm. Described from one male and four females 
(including type and allotype). The type was collected by R. H. R. 
Stevenson at Bulawayo, South Rhodesia, and the allotype bears the 
label “D. O. Afrika, Tabora, 7. 08, Wintgens S. G.” The paratypes 
bear a common label, “ Victoria-Nyansa, I. Ukerewe, Conrads S. G.”. 

Type (male).—Cat. No. 40839, U.S.N.M. 
Allotype and paratypes—tIn the Zoologisches Museum der Uni- 

versitat, Berlin. 

BEMBIX REFUSCATA, new species 

Figures 169-171 

Type (male).—Black: labrum; clypeus; scape; frons, except two 
narrow vertical lines connected by a third line across the frons; 
broad anterior orbits; posterior orbits; pale, suffused in many places 
with ferruginous. Greater part or prothorax; tegulae; short line on 
scutum above tegula; legs, except basal segments; seventh tergite; 

apical border of sixth and to a slight extent that of the. fifth: 
ferruginous. Lateral angles of propodeum; widely interrupted 
fasciae on tergites 1-5; yellow. , 

The flagella are missing and the tarsi are broken on all legs except 
one of the posterior pair. The anterior femur below bears a broad 

pale stripe separating the black at the proximal end and extending 
almost to the apex of the segment; and each anterior coxa bears a 
large, pale spot. The middle femur is smooth; the middle tibia is 
shghtly curved; and the middle metatarsus, on its inner side, near 
the proximal end, bears a small but quite evident swelling or pro- 
tuberance. The apex of the terminal segment of the posterior tarsus 
is black. The second sternite bears a small sharp-pointed process 
and the sixth a prominent bluntly pointed process, whose apex extends 
beyond the apical border of the sternite and whose sides are fer- 
ruginous in color. The seventh bears a pair of prominent lateral 
basal carinae. The seventh tergite is triangular in outline, truncate 
at apex, and slightly carinate on dorsal midline. 

The allotype (female) very closely resembles the type in color 
and the character of the maculations. It differs in that only the 
labrum and clypeus are pale; that the frons, except for an area 
ubove the anterior ocellus, is wholly ferruginous; that the lateral 
angles of the propodeum are not maculated; and that the macula- 

tions of tergites 1-5 are pale with a tinge of ferruginous instead of 
yellow. The flagella are very light ferruginous. The sixth tergite 
is darkly ferruginous, slightly sinuate on the sides, broadly rounded 

at the apex, and covered almost to the apex with short, stout, spine- 
like hairs. The disk of second sternite is shining and bears numer- 
ous punctures. 
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The wings of this species are slighthly infumated. The inner 

eye-margins are somewhat divergent at the clypeus. The frons be- 

tween the antennae is strongly carinate and the carina is continued 

on the basal part of the clypeus. The pubescence is short and incon- 

spicuous. The lateral margins of the propodeum are similar to those 

of recurva. 
I have assigned to this species a male bearing the label “ Victoria- 

Nyansa, I. Ukerewe. Conrads 8. G.” The genitalia of this specimen 

had been removed before the insect reached me. Segments 8 and 9 

of the flagellum are spinose, and 10, 11, and 12 are excavated below. 

The eleventh is broad and the twelfth is narrowed toward the apex 

and somewhat curved. In other structural characters this specimen 

agrees with the type and it also agrees in having the pale line below 

on the anterior femur and the pale spots on anterior coxae. It 

differs in that the maculations on the tergites are pale instead of 

yellow; that the fascia on tergite 3 is continuous and those on 2, 4, 

and 5 are only narrowly interrupted; and that 2 incloses a pair of 

black spots. 

Length 22 mm. Described from three specimens from eastern 

Africa. The type bears the label, “D. O. Afrika, Kamoga, Fr. 

Miiller 8.” Allotype bears the label, “ D. O. Afrika Mkatta I-VI ’09, 

Schonheit S. G.” 
Type.—In the Zoologisches Museum der Universitat, Berlin. 

BEMBIX INSULARIS (Dahlbom) 

Monedula insularis DauLtBoM, Hym. Eur., vol. 1, 1845, p. 186—CreEsson, Proe. 

Ent. Soc. Phila., vol. 4, 1865, p. 148. 

Bembex insularis Hanpuimescu, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 102, 1893, p. 826.—Da.ia Torrp, Cat. Hym., vol. 8, 1897, p. 506. 

_ Dahlbom’s description of Monedula insularis is not complete 
enough or detailed enough to enable one to determine just what 
species he had before him, but Handlirsch, in his description of this 
species, states that he had, among the specimens he examined, two 
of Dahlbom’s types. That being the case, there can be no doubt 
of the identity of the species. Cresson’s description was beyond 
doubt based upon a species of Bembex, and a comparison of his 
description with that given by Handlirsch convinces me that the two 
authors were dealing with one and the same species. 

In the collection of the United States National Museum are two 
males from Jamaica that I have referred to this species. On these 

males the sixth sternite, in addition to the median process, bears 
a pair of evident lateral processes, a character that neither Handlirsch 
nor Cresson mentions. This character is present also on the males 
of tnfumata Handlirsch, nubilipennis Cresson, and hamata C. L. Fox. 
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Handlirsch’s specimens and likewise Cresson’s came from Cuba, | 

while Dahlbom’s were from the Islands of St. Thomas and St. 
Bartholomew. I have also before me a male and female of this— 

species taken by C. C. Gowdey on the island of Jamaica. 

BEMBIX SINUATA Latreille 

Bembex sinuata Larrenctn, Gen. Crust. and Ins., vol. 4, 1809, p. 98.—Hanp- 

LirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1898, p. 

744.—DatLa Torrn, Cat. Hym., vol. 8, 1897, p. 514. 

The male of this species, although resembling the male of bidentata 
in general appearance, is well marked and distinct. The seventh 
tergite lacks the lateral spines found on bédentata and is broadly and — 
bluntly rounded. The seventh segment of the flagellum is strongly 
and transversely excavated below, and segments 9-12 are also ex- 
cavated but not transversely. The clypeus is strongly prominent and 
flattened on the ventral part, forming a V-shaped ventral area. The 
anterior metatarsus bears seven spines and a prominent medina 
carina below. The posterior border of the middle femur is flattened, 
somewhat curved, and distinctly dentate. The spur on the middle 
tibia is dilated, spoon-shaped. The second sternite is tuberculate, 
the sixth plain, and the seventh bears a prominent, blunt tubercle 
whose ventral border is flattened. 

The female is characterized by the many spinelike hairs on the | 
sixth tergite. These are also present on the apical border of the 
fifth. The clypeus bears a median black spot. The fasciae on the 
tergites are continuous and the sixth tergite has the apical half 
maculated. 

I have at hand two males and two females of this species deter- 
mined by Mercet. The four specimens bear a common label, “ Los 
Molinos [Spain] G. Mercet.” The species seems to be limited in 
distribution to those regions bordering on the western part of the 
Mediterranean Sea. 

BEMBIX ARCUATA Parker 

Figures 217, 220 

Bembiz arcuata Parxrr, Proc. U. 8S. Nat. Mus., vol.-52, 1917, p. 81. 

In this species the ocelli, though much distorted, are not com- 

pletely obliterated ; lenses are visible. The male, in common with the 

male of U-scripta Fox, has the scape much thickened, the labrum 
with a small hump on the midline, the anterior metatarsus with 10 

spines, the middle tibia with the anterior apical border produced into 
a spinelike process, the middle metatarsus concave and beset with 
spines on the inner side, and the seventh tergite with apical lateral 
ridges and with distinct but not sharply defined basal lateral angles. 
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Both species have the middle femora dentate below, the second and 

sixth sternites without processes, and the seventh sternite with a pair 

of widely separated carinae that diverge basally. The male geni- 

talia of this species differ widely from that of U-scripta. The two 

species also differ in the character of their maculations. 

SPECIMENS EXAMINED 

KANSAS. 

New Mexico: Mesilla (June 26, 1897, Cockerell). 

Texas: Cotulla (May 11, 1906, J. C. Crawford). 

BEMBIX U-SCRIPTA Fox 

Figure 218 

Bembex U-scripta Fox, Proce. Acad. Nat. Sci. Phila., 1895, p. 362. 

_ Bembia U-scripta Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 83. 

In the collection of the United States National Museum there is 
a single specimen of this species, a male, bearing the designation 
“Type,” but by whom so marked I do not know. It bears the label 
“Tucson, Arizona, Coll. Ashmead,’ and since Fox based his de- 
scription of the species in part on material collected at Tucson by 
Ashmead it is quite probable that this is a male from the group on 
which Fox based his description. Fox also had some material from 

California, and I have identified specimens of this species from New 
Mexico. It is closely related to the preceding species (Bembia arcuaia 
Parker), with which it agrees in its most prominent structural char- 
acters, as set forth in the discussion of that species. 

BEMBIX VELOX Handlirsch 

Bembex velox HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 

102, 1893, p. 819. 

Handlirsch described this species from a single male from Zanzibar, 
Africa. I have before me one male and six females that I have, after 

considerable hesitation, referred to this species. With respect to the 
character of the antennae, the middle femora, the processes on the 
second and sixth sternites, and the genitalia, this male agrees with 
the description and figures given by Handlirsch for Bembia velox. 
It differs from the description of that species, however, in having the 
wings clear and in having a pair of minute black spots on the clypeus. 
The form of the seventh tergite differs slightly from that shown in 

Handlirsch’s figure of the seventh tergite of velov. Since Handlirsch 
had but a single individual from which to write his description, the 
variations within the species were unknown to him, and it seems to 
me that the differences noted above are well within the limits of 
variation possible within a species. 

The females in general form and appearance resemble very 
closely the male with which I have associated them. They differ 

22764—29—_7 
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from the male in the following respects: The frons, except a small 
round spot on either side the anterior ocellus, is entirely black; the 
clypeus, except the ventral-lateral areas, is also black; and the labrum, 
except a narrow longitudinal, lateral stripe on either side, is likewise 
black. The fasciae on the tergites are similar to those on the male, 

except that the first fascia is continuous on some specimens and more 
or less widely interrupted on others, and the second fascia bears 
inclosed discal marks instead of anterior emarginations. On two 
of the females there is a pair of transverse discal marks on the 
extreme posterior border of the scutum; on all there are maculations 
on the posterior dorsal surface of the propodeum; and on some the 
metanotum is also maculated. ‘The wings are only slightly infumated. 

The male bears the label, “ D. O. Afrika, Forst St. Msalla, 15. IV. 
Brandenburg S. V.” The females bear a common label, “ Victoria- 
Nyansa, I. Ukerewe, Conrads 8S. G.” 

BEMBIX CINEREA Handlirsch 

Bembex cinerea HANDLIRSCH, Sitz. Akad. Wissensch, Wien, Math.-Nat. Cl., vol. 

102, 1893, p. 887.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 503. 

Bembiz cinerea Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 84. 

This species seems to occur only in those States bordering the 
eastern and southern coasts of the United States. The species is 
relatively small and is sparingly maculated. The male has the lateral 
areas of the clypeus black. The specimens on which Handlirsch 
based his description of the species were from Georgia. 

SPECIMENS EXAMINED 

FLORIDA. 

GEORGIA. 

New JERSEY: Cape May (July, 1890). 

TEXAS. ae. 
BEMBIX HINEI Parker 

Bembiz hinei Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 86. 

This species is very closely related to cinerea Handlirsch, from 
which it may be distinguished by the fact that in this species the 
tarsi are invariably yellow, whereas in cinerea the tarsi are wholly or 
in part black, never wholly yellow. The mandibles on cinerea are 
black, whereas on this species they are largely yellow. On the male 
of this species the clypeus is wholly yellow and the genital stipes is 
quite different from that of cinerea. This species is larger than 
cinerea and its maculations are better developed. 

SPECIMENS EXAMINED 

LOUISIANA. 

Texas: Brownsville; Galveston (May, F. H. Snow); Ladre Island (June 29, 

1895). 
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BEMBIX ALACRIS, new species 

Figures 87-89 

Type (male).—Black: mandibles, except tips; pair of small spots 
below anterior ocellus; narrow posterior orbits; narrow line on pos- 
terior border of pronotum uniting small lateral spots; spot on side of 
prothorax extending to posterior border of tubercle; lateral spot on 
scutum at base of wings; narrow fascia on posterior border of scutel- 

lum; narrow, broken fascia on metanotum; pair of spots on posterior 
surface of propodeum; lateral angle of propodeum; spot on side of 
propodeum; spot on metapleura; fascia on first tergite, narrowed and 
interrupted at dorsal midline; broad fascia on second, inclosing a pair 
of dorsal elliptical spots and narrowed at dorsal midline; broad fascia 
on tergites 3, 4, and 5, biemarginate on anterior border and sinuate at 
midline on posterior border; fascia on sixth tergite; lateral spots om 
sternites 2-5; femora in part; tibiae, except below on all; and tarsi, 
except lower surface of anterior pair: yellow. 

The wings are hyaline; the antennae are black, the scape being 
very thick and heavy. Of the flagellum, segments 6, 7, 8, and to a 

shght extent 9, are spinose, and segments 9, 10, and 11 are excavated 

below. The ultimate segment is strongly curved, flattened and 
pointed at the apex. which is very light in color. The middle femora 
are dentate, the teeth, five in number, being limited to the apical half 
of the femur. The second sternite bears a well-developed median 

carina and the sixth, a conspicuous median swelling which can not 
be properly called a tubercle or process. The frons between the 

__ antennae is carinate and the eye-margins are approximately parallel. 

_ The anterior metatarsus is provided with six spines, which are white 
-incolor. The seventh tergite is abruptly narrowed toward the apex, 
which is roundly pointed (fig. 88). The seventh sternite is much 
narrowed at the apex and is not distinctly carinate. 

This species stands close to B. melanopa Handlirsch, from which 
it may be distinguished by the different form of the seventh tergite, 
by the lack of a process on the sixth sternite, by the white spines on 
the anterior metatarsus, and the different form of the genital stipes. 

Length 17 mm. Described from a single specimen bearing the 
label, “ Somali, Salakle, 7-6-01, B. V. Exlauger.” 

Type (male).—In the Zoologisches Museum der Universitat, Berlin. 

BEMBIX ALDABRA, new species 

Figures 83, 84 

Lype (male)—Black: labrum: mandibles, except tips; clypeus: 
area between antennae; pair of spots on frons below anterior ocellus; 
scape velow; broad anterior orbits deflected away from the eye- 
margins above and extended to the vertex; posterior orbits narrowed 
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above; narrow posterior border of pronotum; sides of prothorax 
except large spot in front of tubercles; broad lateral lines and broken 

U-shaped discal mark on scutum; narrow fascia on posterior border | 

of scutellum widened at its extremities; fascia on metanotum; narrow 
fascia on propodeum, widened and atoneapied on its Sontaniok sure 
face; large spot on lateral angle and side of propodeum; spot | 
met aploanas narrow spot on mesopleura; fasciae on all tergites con- 

tinuous; that on first tergite broad laterally, narrower dorsally and _ | 
deeply notched at midline on anterior border; that on second tergite _ 
inclosing pair of dorsal black spots and also notched at midline on — 
anterior border; remaining fasciae more or less deeply biemarginate | 
on anterior Lietleme small lateral spots on sternites 2-4; femora in 
part; tibiae, except spot below on all and spot above on anterior — 

pair; and tarsi; yellow. 
The flagellum is black above, testaceous below; the seventh segment _ 

is sightly spinose on its posterior median border and the eighth and — 
ninth segments are very slightly spinose at the posterior apical border. | 

Segments 9-11 are somewhat excavated below and the terminal seg-_ 
ment is slightly curved and lght in color at the apex. The frons 
between the antennae is carinate, as is also the base of the clypeus. 
The anterior metatarsus bears six spines. The inner margins of the 

eyes are approximately parallel. The middle femur on the distal 
half of its posterior border is dentate, the teeth being quite small. 
The second sternite is carinate on the midline, with the posterior end — 

of the carina taking the form of a weakly developed tubercle. The 
sixth sternite bears a distinct tubercle that is not at all pointed. The | 
seventh sternite bears a prominent, median, longitudinal carina, and | 
the seventh tergite is distinctly, though not deeply, emarginate at 
the apex. The wings are hyaline and the pubescence normal. | 

With respect to the maculations, there is little variation between — 
the type and the eight paratypes. With respect to the development 
of the processes on the second and sixth sternites, however, there is — 
considerable variation, and in the preparation of my key to the males — 
of this genus I have endeavored to avoid confusion due to this varia- 
tion by inserting this species in the key in two places. | 

In the collection of the United States National Museum, taken by 
the same collector at the same place as the males ence to this 
species, and presumably at the same time, is a single female that may 
be the female of this species, but in the character of its maculations — 
it differs so widely from the males that, in the absence of any data 
other than that just stated above, I do not feel justified in assuming | 
that it is the female of this species. The antennae are black; the — 
frons, clypeus, and labrum are almost wholly black, and maculations | 
on the scutum, scutellum, and propodeum (except on the lateral — 
angles) are entirely lacking. 
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‘Length 15 mm. Described from nine males (including the type) 
that bear a common label, “Aldabra I., Indian O., W. L. Abbott.” 

Type.—Cat. No. 40840, U. S. N. M. 

BEMBIX TREPANDA Dahlbom 

Figures 207-209 

| Bembex trepanda DauLeom, Hym. Eur., vol. 1, 1845, p. 181—HanpLirscH, Sitz. 

Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 736.—DALLA TorRRE, 

Cat. Hym., vol. 8, 1897, p. 515. 

_ ‘The male of this species is characterized by the almost angular 
dilation of the posterior border of the anterior femur, by the serrate 

middle femur, and by the lateral lobes and apical emargination of 
the seventh tergite. Segments 7 and 8 of the flagellum are distinctly 
spinose, segments 9-11 are dilated and excavated below, and segment 

12 is strongly curved. The genitalia are shown in Renee 209. In 
_ both sexes the anterior metatarsus bears seven spines, and the second 

abscissa of the cubitella is lacking. The wings of the female are 
relatively shorter than is normal in this genus. 

The specimens of this species in the United States National Mu- 

seum are all from Deesa, India. Handlirsch reports this species from 
Mauritius and Ceylon; Cameron reports it from Barrackpore, Bom- 

bay, and Gilgit. 
BEMBIX ORIENTALIS Handlirsch 

Figures 153-155 

Bembezx orientalis HanpiLirscH, Sitz, Akad. Wissensch. Wien, Math-Nat., Cl., 

vol. 102, 1893, p. 737.—Dauta Torre, Cat. Hym., vol. 8, 1897, p. 510. 

This species stands very close to Bembia trepanda, from which 
species the male may be distinguished by the absence of an apical 
emargination on the seventh tergite, by the fact that segments 7 and 
§ of the flagellum are not distinctly spinose below, and by the different 
form of the genital stipes. The female differs from the female of 
trepanda by having the sixth tergite black. A single female in the 
United States National Museum, received in an exchange as a female 
of this species, bears a pair of basal black spots on the clypeus. It 
bears the label, “Sikhim, Coll. Bingham.” The two males that I 
have referred to this species are from Deesa, India. 

BEMBIX SECULATA, new species 

Figures 190-192 

Type (male).—Black: labrum; mandibles, except tips; clypeus; 
broad anterior orbits deflected inward on vertex to join broad pos- 
terior orbits; frons below anterior ocellus, save pair of widely sep- 
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arated black spots; scape, save black spot apically above; prothorax; 
prominent U-shaped discal mark and broad lateral lines on scutum; 
broad fascia on scutellum with short anterior extension at midline; 
metanotum; propodeum almost entirely; metapleura; mesopleura, 
except a minute round spot; broad continuous fasciae on tergites 
1-6, first, second, and third each bearing a pair of dorsal spots, fourth 
and fifth biemarginate on anterior border; sternites 1 and 2; sternite 
3, except small median anterior spot; fasciae on 4 and 5 each with 
a prominent median and pair of smaller lateral anterior emargina- 
tions; narrow interrupted apical fascia on sternite 6; legs, except 
posterior line on all femora; yellow. 

The flagellum is testaceous below, darker above, and segments 6, _ 
7, and 8 are spinose on posterior border. The apical segment is — 
strongly curved and sharply pointed, giving the segment a sickle- | 
shaped outline. The intermediate femora are serrato-dentate. The 
second sternite bears an evident median carina and the sixth bears 
a slight median process, which terminates near the apex of the seg- 
ment and from which a transverse ridge extends on either side to 
the margin of the sternite at a short distance from the apex. The 
apical part of the seventh sternite bears a median carina and is 
pointed at the apex. The seventh tergite bears distinct lateral lobes 
(fig. 191), in this respect resembling trepanda and orientalis. 
Allotype.—Black: labrum; mandibles, except tips; clypeus, except 

a pair of small basal black spots; anterior orbits deflected inward at 
the vertex to join the posterior orbits; frons below anterior ocellus, 
except a pair of large black spots; prothorax; broad U-shaped mark 
and broad lateral lines on scutum; very broad fascia on scutellum 
with short median anterior prolongation; metanotum; propodeum 
almost entirely; metapleura; mesopleura; broad fasciae on tergites 
1-5, each emarginate at midline posteriorly, first, second, and third 
each inclosing a pair of dorsal spots, fourth and fifth biemarginate 
on anterior border; sternite 2, except large median spot; fascia on 
sternite 3 with deep anterior median emargination; fascia on 4 with 
large median and pair of smaller lateral emarginations; fascia on 5 
reduced almost to lateral spots; minute lateral spots on 6; legs, 
except black line on posterior surface of all femora and trace of 
black on posterior surface of hind tibiae; yellow or yellowish white. 

The pubescence is short, white, and normal in development. On 
the clypeus of the female it imparts a silvery sheen. The flagellum 
of the female is darker than that of the male, its apical segment is 
curved slightly but is not so sharply pointed as is that of the male. 
The wings are hyaline. Basally the clypeus is carinate on midline 
and somewhat depressed on either side. On all specimens there is a 
pair of small black spots on the mesosternum. 
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Length 15 mm. Described from three males and two females from 
Deesa, India. 

Type, alloty pe, and paratypes.—Cat. No. 40841, U.S.N.M. 

BEMBIX BELFRAGEI Cresson 

Bembex belfragei Cresson, Trans. Amer. Ent. Soc., vol. 4, 1873, p. 220. 

Bember cressonis HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL., 

vol. 102, 1893, p. 793—DaALLA Torre, Cat. Hym., vol. 8, 1897, p. 503. 

Bember insignis HANpiLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL., 

vol. 102, 1898, p. 793.—DaAtta Torre, Cat. Hym., vol. 8, 1897, p. 506. 

Bembiz belfragei Parkmr, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 92. 

The reasons for the synonymy given above were set forth in my 
previous paper on the Bembicine wasps and need not be repeated 
here. This species is well marked and is not likely to be confused 
with any other species thus far described from North America. 

SPECIMENS BXAMINED 

Texas: Cotulla (May 5, 1905, W. D. Pierce). 

Wisconsin: North Hudson, St. Croix County (July 7-12, 1910). 

This species has been reported also from Georgia, Kansas, and 
Louisiana. 

BEMBIX RUGOSA Parker 

Figures 215, 216 

Bembiz rugosa Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 95. 

This species, which is known only from the type (a female) in 
the United States National Museum, may be readily recognized by 
its unusually long, narrow labrum and its rugose sixth tergite. 
When this species was described I raised the question of the possi- 
bility that this may be the female of Bembia stenebdoma Parker, 
not so much because of the resemblance of the two sexes as because 
of the resemblance of the male and female, respectively, to the male 
and female of Bembix belfragei Cresson. But until more evidence 
is available I do not think it proper to associate the two as sexes of 
one species. The type bears simply the label “Ariz.” 

BEMBIX INTEGRA Panzer 

Bembex integra Panzer, Faun. Ins. Germ., vol. 8, 1805, p. 84.—HANDpDLIRSCH, 

Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 701.— 

Datua Torre, Cat. Hym., vol. 8, 1897, p. 506. 

The male of this species, with respect to the dilation of segments 
2-4 of the anterior tarsus and of the middle metatarsus, resembles 
zonata, but on this species the dilation of the anterior tarsus is 
marked with black, which is not the case on zonata. The middle 
femur on this species has the posterior border distinctly curved and 
strongly dentate, whereas on zonata it is straight and not dentate. 
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In addition the process on the sixth sternite is strongly developed 
into a median tubercle on this species and the maculations on the © 
sternites consist of only lateral spots. 

The female may be distinguished from zonata by the presence of — 
only lateral spots on the sternites instead of broad fasciae, and by the 
jack of conspicuous maculations on the thorax and propodeum. 

This species is distributed over central and southern Europe. I 
have before me three males and seven females, of which one male 
and two females were determined by Mercet. This male bears the 
label, “Granja, G. Mercet,” and the two females bear the label, 
“Los Molinos [Spain], G. Mercet.” One of the other males is la- 
beled “ Germany,” and the second is labeled “Austria.” Of the five 
remaining females, three bear the label, “Austria”; a fourth, the 
label, “ Valley of Ordera, Pyrenees (Seitz) 1400-1700 m.”; and the 
fifth is without a locality label. 

BEMBIX AMOENA Handlirsch 

Bembex amoena Hanp.iirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol. 102, 1893, p. 769.—DaxLa Torrp, Cat. Hym., vol. 8, 1897, p. 502. 

Bembix amoena Parker, Proc. U. 8. Nat. Mus., vol 52, 1917, p. 88. 

This species is very closely related to B. sayi Cresson. With re- 
spect to the males, the only character upon which I can rely to 

separate the two species is the length of the apical spur on the middle 
tibia, which on amoena is always relatively longer than on sayz. 
Although there is some variation in the length of this: spur on each 
species, it is, in the case of amoena, approximately equal to or greater 
than half the length of the middle metatarsus, whereas on sayz it is 
always less, and usually very much less, than half the length of the 
middle metatarsus. This difference in length of the tibial spur of 
the middle leg holds for the females of the two species also, but 
the difference in the maculations of the dorsum of the thorax and 
propodeum of the females of the two species is more constant and 
therefore more reliable than are any differences in maculations on 
the males. 

SPECIMENS BPXAMINED 

CALIFORNIA: Yosemite (July 20, 1905, J. McFarland). 

NortH DaxorTa: (C. N. Ainslie). 

UTAH: Beaver Creek Hills, Beaver County; Silver Lake (July 14, H. Skinner). 

WASHINGTON: Govan (August 6, 1911, Hyslop) ; Medical Lake (July 15, 1920, 

M. C. Lane) ; Soap Lake, Grand Coulee (June 29, 1902). 

Wromine: Butte (August 27, 1896, R. P. Currie) ; Yellowstone Park (July 17, 

1907, W. Robinson; August 4, H. Skinner). 

Handlirsch reports this species also from Colorado, Lllinois, 
Nevada, and British Columbia. 
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BEMBIX SAYI Cresson 

Bembewx sayi Cresson, Proc. Ent. Soc. Phila., vol. 4, 1865, p. 467.—HANp.irscuH, 

Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 877—DatLia 

Torre, Cat. Hym., vol. 8, 1897, p. 513. 
Bembiz sayi Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 90. 

Oresson based his description of this species upon two females 
from Colorado, which differed from one another in size and also 
to some extent in their maculation. He says that on one specimen 
there were obscure dusky areas on the anterior apical corners of the 
clypeus, but he failed to state on which of the two specimens these 
dusky areas occurred. On both of these specimens the sixth tergite 
was entirely black. Handlirsch based his description of this species 
on a single female from Illinois and this specimen had the sixth 
tergite maculated. Fox described a male from Illinois that he con- 
sidered the male of this species. It was this male that I made the 
type of Bembix fowi Parker, whose description appeared in my pre- 
ceding paper on this group.® In the collection of the United States 
National Museum are females from Colorado that answer perfectly 
to Cresson’s description of the larger of his two specimens upon 
which the species was based, and in the collection are also males 
from Colorado that so closely resemble these females as to warrant 
the assumption that they are males of this species. On all these 
specimens, both males and females, the fasciae on the tergites are 
very light, almost white. In the collection, with the sixth tergite 
conspicuously maculated, are other females that I have referred to 
this species, some of which are similar in color to those ight forms 
mentioned above and some are of rich golden yellow. It is possible 
that I am including here specimens of more than one species, but 
the limited material at hand and the absence of males to associate 
with these extensively maculated females does not permit a splitting 
of this group into distinct species. 

SPECIMENS BPXAMINED 

Cotorapo: Alamoza (August 6, 1903, Dyar and Caudell); Boulder (August 

5, 1908, S. A. Rohwer) ; Cope (August 9, 1905, S. A. Johnson) ; Golden. 

FLoripa: St. Augustine (Cockerell). 

KANSAS: (Snow). 

New Mexico: High Rolls (June 14, 1902). 

Texas: Aguilares (April 21, 1906, J. D. Mitchell). 

BEMBIX FUMIDA, new species 

Figures 102, 103 

Type (male).—Black: labrum; clypeus, except a bilobed basal 
spot; scape below; mere traces of posterior orbits; lines on femora, 

*Proc. U. S. Nat. Mus., vol. 52, 1917, p. 96. 
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tibiae, and tarsi of first pair of legs; spot at end of femur of second 
and third pairs of legs; pale or soiled yellow. Aside from these 
few maculations the body of the insect is a uniform smoky black in 
color. The tarsi are not so black as the body proper. 

The inner eye-margins are parallel. The flagellum of one antenna ~ 
and the last three segments of the other are missing. Segments 7-9 — 

of the remaining imperfect antenna are spinulose. The middle — 
femur is dentate. The second sternite bears a small, compressed, 
pointed process, and sternite 6, a prominent, low, broad process 
whose posterior, free border approaches a semicircle in outline; . 
there is also on sternite € a pair of small lateral processes on the ex- 
treme posterior lateral angles of the sternite. The seventh tergite 
is abruptly narrowed toward the apex, which is roundly truncate 
(fig. 103). ‘The wings are slightly infumated, the infumation being | 
heavier at the middle of the wing than at the apex. The second 
abscissa of both the radiella and the cubitella is present. The 
pubescence is short, dense, and gray in character. 
Length 15 mm. Described from a single male from Japan. 

Type—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX OCULATA Latreille 

Bembex oculata LATREILLE, Hist. Nat. Crust. and Ins., vol. 18, 1805, p. 302.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. Cl., vol. 102, 1893, 

p. 854.—DaLLA Torre, Cat. Hym., vol. 8, 1897, p. 509. 

According to Handlirsch, this is a widely distributed and an ex- 

ceedingly variable species and because of this great variation, due 
to the extent and the color of the maculations and to the presence 
or absence of infumation in the wings, he recognized eight different 
forms under which this species occurs. All the specimens before 
me belong to what he termed the Southwest-European form. 

I have before me four males and five females, of which two | 
females and two males have been determined by Mercet. Of these — 
four the two males and the one female bear the label, “ Madrid, 
G. Mercet,” and the second female, the label, “Los Molinos, G. 

Mercet.” Of the remainder one male and one female bear the label, 

“ J. Lichtenstein, Montpellier, France ”; one female bears the label, 
“Sardinia, A. H. Krausse”; and the other male and female are 
without locality labels. 

BEMBIX NIGROCORNUTA, new species 

Figures 141-144 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 
except a narrow basal border; a transverse row of spots on frons 
below level of anterior ocellus; narrow posterior orbits; prothorax, 
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except spot in front of tubercle; U-shaped discal mark and lateral 
lines on scutum; fascia on posterior border of scutellum; narrow 
fascia on posterior border of metanotum; curved fascia on dorsum 
of propodeum; lateral angles of same; large triangular spot on 
mesopleura; spot on metapleura; fasciae on tergites 1-5 all contin- 
uous except the fifth; first and second each inclosing a pair of dorsal 
black spots; third and fourth each having a pair of anterior emar- 
ginations; lateral spots on sternites 1-5; pair of conspicuous spots 
on anterior coxae; femora, save a stripe above and a spot below on 
each; tibiae, save for a narrow stripe below on each; and tarsi; 

bright yellow. 
The antenna is entirely black. Segments 6 and 7 of the flagellum 

are slightly spinose on posterior border; 10 and 11 are excavated and 
when seen from above are decidedly broader than the apical segment, 
which is curved and roundly truncate at the apex. The inter- 
mediate femora are dentate. The second sternite bears a small, 
median, sharp-pointed process. The sixth bears a flattened, broadly 
triangular, bluntly pointed median process and a pair of small, 
pointed lateral processes. The seventh sternite is narrowed poster- 
iorly and is squarely truncate at the apex. The seventh tergite is 
coarsely punctate and its posterior border is slightly notched or 
sinuate on either side the midline. 
Allotype.—Black: labrum; mandibles, except tips; apical half of. 

the clypeus divided by a median dark line; spots below anterior 
ocellus; posterior orbits; prothorax; U-shaped mark and lateral lines 
on scutum; fascia on posterior border of scutellum enlarged at the 
ends; fascia on posterior border of metanotum; prominent fascia 
on dorsum and posterior surface of propodeum; lateral angles and 
sides of propodeum; metapleura; broad triangular spot on meso- 
pleura; broad continuous fasciae on tergites 1-4, the first bearing a 
pair or round anterior emarginations that are almost inclosed, second 
and third each inclosing a pair of dorsal spots, fourth biemarginate 
on anterior border; pair of large lateral spots on fifth tergite; lateral 
spots on sternites 2-5; pair of conspicuous spots on anterior coxae; 

femora, save for a line on each above and below; tibiae, save line on 
each below; and tarsi; bright yellow. 

The antenna is wholly black. The sixth sternite is slightly carinate 
along the midline and the punctures on either side this median area 
are much coarser at the apex of the sternite than at the base. The 
sixth tergite is roundly pointed at the apex and is thickly and 
coarsely punctate, except along a narrow median line. The lateral 
borders of the tergite bear numerous short, stiff spines. 

In this species the wings of the male are hyaline, those of the 
female slightly and uniformly infumated. The pubescence is short 
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and white, conspicuous on head and propodeum, less so on the side 

of the thorax. The variation in maculations is not great. The black — 

on the base of the clypeus is always more extensive on the female | 

than on the male, and on some females it is more extensive than on — 

others. On most of the males the anterior orbits are represented — 

only by a pair of spots in line with those below the anterior ocellus, — 
but on others they are more or less well developed. On some males — 
the scape is yellow below. The maculations on the males from _ 
Deesa vary from pale yellow to pale creamy white and the fasciae on _ 
the tergites show both shades of color. The males from Burma, _ 
however, do not show this variation. On the females this variation 
is much less evident. On two of the males from Deesa the process on 
the second sternite is much better developed than on the type; in fact, 
it presents a large well-developed tubercle. On these two specimens 
and on one other the second sternite is marked by a well-developed 
posterior yellow fascia. On one female the fifth tergite bears a 
continuous fascia and on two the fascia on the first tergite is 
interrupted. 

Length 15 mm. Described from 9 males and 13 females, of which 
4 males and 9 females, including the type and allotype, are from 
Deesa, India; 5 males and 3 females from Tavoy, Burma; and 1 
female from Sikhim. This last and those from Tavoy were collected 
by Bingham. 
Type—Cat. No. 40842, U.S.N.M. 

BEMBIX MISERABILIS, new species 

Figures 138-140 

Type (male).—Black: labrum; mandibles, except tips; clypeus; 
scape below; broken line on middle of frons; broad anterior orbits 
shortened above; posterior orbits; posterior border of pronotum 
connected with spot on side; tubercles in part; short, narrow line 
on scutum above base of wing; fascia on posterior border of scutel- 
lum; fascia on metanotum; curved fascia or dorsum of propodeum 
extended on its posterior surface; lateral angles and small spot on side 
of propodeum; three spots on mesopleura; broad continuous fasciae 
on all tergites, the first much narrowed medially, the others biemar- 
ginate on anterior border, the posterior ones only slightly so; lateral 
spots joined by apical lines on sternites 2-6; medial spot on sternites 
2-4; legs, with exception of black spot on coxae and trochanters and 

black line on posterior surface of anterior femora; yellow. 
The flagellum is broadened apically and the last five segments are 

roundly spinose on posterior border (fig. 140), and are excavated 
below. ‘The intermediate femora are distinctly dentate. The sec- 
ond sternite bears a small, median, compressed process and the sixth 
a small, pointed process. The seventh sternite, which is relatively 
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broad and is shghtly emarginate at the apex, also bears a median 
well-developed process, such as is usually found on the sixth in other 
species. The eighth terminates in a comparatively broad, flattened, 
bluntly-pointed spine, differing thus from most species in which 
the eighth terminates in a rounded acutely-pointed spine. The sev- 
enth tergite is abruptly narrowed and rather sharply-pointed 
apically (fig. 139). 
Allotype.—The female so closely resembles the male in color and 

markings as to render a separate description unnecessary. On the 
dorsal areas and the sides the maculations are somewhat. better 
developed than on the male, but on the sternites they are more 
reduced. ‘The black on the legs is more extensive, lines being present 
on the posterior surfaces of all tibiae and femora and on the anterior 
surface of the posterior femora. 

The wings in this species are hyaline and the pubescence normal. 
The color of the maculations as seen on the specimens is a soiled 
muddy yellow, but I am certain that these specimens have been 
damaged so that they do not represent the true color of the living 
insect. 

Length 20 mm. Described from one male and one female from 
Japan. 
Type—tn collection of Cornell University. 

BEMBIX HAMATA C. L. Fox 

Figures 110-112 

Bembiz hamata C. L. Fox, Psyche, vol. 30, 1923, p. 6. 

This species is closely related to Bembix nubilipennis Cresson. 
Like that species, it has the middle femora irregularly dentate, seg- 
ments 7 and 8 of the flagellum prominently spinose, and sternite 6 
with small, though evident, lateral processes in addition to the 
median process. It differs from nwbilipennis in the form of the 
genital stipes and in the character of the maculations. On this 
species the thorax and propodeum are entirely black, while on 
subilipennis the prothorax is more or less profusely marked with 
yellow. The pubescence is much more conspicuous than on 
nubilipennis. 

This species was described from males taken at San Miguel Island, 
Calif. 

BEMBIX NUBILIPENNIS Cresson 

Bembex nubilipennis Cresson, Trans. Amer. Ent. Soc., vol. 4, 1872, p. 218.—. 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. Cl., vol. 102, 1893, 

p. 838.—Datria Torre, Cat. Hym., vol. 8, 1897, p. 509. 

Bembiz nubilipennis Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 87. 

The female of this species has the base and the apex of the wings 
clear, but the middle portion heavily infumated, while the wings of 
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the male are but slightly infumated or, in the majority of specimens, 
entirely clear. The male may be distinguished from other North 
American species, except inswlaris, infumata and hamata, by the 
presence of lateral processes on the sixth sternite. From inswlaris 
it may be distinguished by the character of the genital stipes and by 
the fact that the fasciae on the tergites of insularis are white, 
whereas on this species they are yellow. The female of this species 
is not likely to be confused with any other North American species 

except melanaspis, which is distinguished from it by having more 

or less black on the clypeus, whereas nubi/ipennis has the clypeus 

wholly yellow. 
SPECIMENS EXAMINED 

CoLorapo: Walsenburg. 

IxLinois: Jacksonville (July, 1900, Crain). 

Iowa: Fairfield (T. C. Ross). 

Kansas: Wilson (August, 1909, J. B. Parker). 

Mexico: Lerdo, Durango (June 10, 1918). 

NEBRASKA: Grand Island (July 5, 1897). 

New Mexico: Koehler (W. H. Walton). 

OKLAHOMA: Durant (June, 1905, F. C. Bishopp). 

‘EN NESSEE. 

Texas: Bryant; Childress (September 1, 1908, E. S. Tucker) ; Corsicana (May 

16, 1907, R. A. Cushman) ; Marfa (June 6, 1908, Mitchell and Cushman) ; 

Paris (A. L. Melander); Plano (July 14, 1907. E. S. Tucker) ; Wichita 

Falls (June 10, 1906, J. D. Mitchell). 

BEMBIX MERCETI, new name 

¢ Figures 129-133 

Bembex handlirschi Mercer, Bol. R. Soc. esp. Hist. nat., 1904, p. 343 (not 

Cameron, Fauna and Geography of Maldive and Laccadive Archipelago, vol. 

1, Pt. 1, 1901, p. 57). 

There are in the United States National Museum a male and a 
female of this species identified by Mercet and received from him 
in an exchange. The male of this species is well marked. The 
anterior tibia at its distal end is somewhat dilated; the middle tibia 
is distinctly curved, the concave surface being on the outer side, and 
its anterior distal border at the apex is produced into a spinelike 
process that subtends a short spine; the distal end of the middle 
metatarsus is distinctly flattened; the posterior border of the middle 
femur is dentate. Both second and sixth sternites bear processes and 
the seventh sternite bears prominent lateral carinae and a broad 
median longitudinak area resembling somewhat a process. The 
seventh tergite is broadly rounded at the apex and bears a short, 
median, apical, dorsal depression. At the posterior lateral angles of 
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this tergite lateral ridges are developed, below which the angles are 
broadly rounded and directed ventrally. 

The female resembles the male in color but the ultimate tergite 
is greatly narrowed and provided with short lateral ridges near the 
apex, which is almost squarely truncate. On both male and female 
the inner eye-margins are divergent at the clypeus, and the anterior 
metatarsus is provided with 10 spines, of which the three proximal 
ones are smaller than the others. These specimens bear the label, 
“ Madrid, G. Mercet.” 

BEMBIX REGNATA, new species 

Figures 179-183 

Type (male).—Black: labrum; clypeus, except a pair of small 
basal spots; mandibles, except tips; scape; space between and above 
antennae; transverse line below anterior ocellus; broad anterior 
orbits shortened above; broad posterior orbits much narrowed above; 
prothorax, except a series of dorsal spots; lateral line above base 
of wings and a pair of short narrow discal lines on scutum; narrow 
fascia on posterior border of scutellum; narrow fascia on metanotum; 
curved fascia on dorsum of propodeum extended downward on its 

posterior surface; lateral angles and sides of propodeum; meta- 
pleura; mesopleura and mesosternum almost wholly; interrupted 
fascia on first tergite much narrowed toward the midline; continu- 
ous fasciae on tergites 2-6, very broadly emarginate on anterior 
dorsal border; lateral spots on sternites 2-5; legs, except line above 
on femora of first and third pairs and small spots near the junction 
of femur and tibia of all pairs; yellow, the fasciae on the tergites 
being pale rather than bright yellow. 

The flagellum is dark above, lighter below and toward the apex. 
Its segments are neither spinose nor excavated but segments 10 and 
11 are flattened. The apical segment is slightly curved and roundly 
truncate at the apex. The middle femora are dentate, being pro- 
vided with a number of widely separated spinelike teeth. The middle 
tibia has its anterior apical border prolonged into a curved toothlike 
process which bears at its apex a short spine. Near its middle this 

tibia also shows a slight enlargement or swelling below. The second 
sternite bears a prominent, blunt, keel-shaped process and the sixth 
a flattened triangular elevation from the apex of which a slight 
carina extends to the apex of the sternite. The seventh tergite is 
narrowed and broadly rounded at the apex and covered with numerous 
coarse punctures. ‘The eighth sternite ends in a short, thin, flat, blunt 
spine. The genitalia (fig. 182) are distinct. 
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Allotype (female).—Black: labrum; mandibles, except tips; cly- 
peus, except pair of small basal marks; frons between antennae; 
elliptical spot below anterior ocellus; anterior orbits narrowed and 
shortened above; scape, except small apical spot above; posterior 

orbits narrowed and interrupted above; posterior border of prothorax 
including tubercles; lateral lines and U-shaped discal mark on 
scutum; narrow fascia on posterior border of scutellum; fascia on 
metanotum; curved fascia on propodeum; small spot on mesopleura; 

interrupted fascia on first tergite greatly narrowed at midline; con- 

tinuous fasciae on tergites 2-5, deeply and roundly biemarginate on 
anterior dorsal border and acutely emarginate at midline on posterior 
border; sixth tergite; small lateral spots on sternites 2-4; apex of 
femora in part; tibiae, except line below; and tarsi; yellow. The 

labrum, clypeus, scape, and anterior orbits are pale rather than 

yellow. 

The flagellum is ferruginous with the first and second segments 
black above. 

The frons in this species is distinctly carinate and the carina is con- 
tinued on the base of the clypeus. The wings are remarkably short 
and hyaline, though the abundance of short hairs upon the surface 
causes them to appear slightly infumated. The second intercubitus 

is only slightly bent on both sexes, but is less so on the female than 
on the male. The pubescence is very short and inconspicuous. The 
anterior metatarsus is provided with seven spines. The second ster- 
nite of the female is shining and thickly set with coarse punctures. 
The sixth tergite, except near the apex, which is triangular and 
roundly pointed, is covered with long, fine hair, among which later- 
ally are a number of stout, spinelike hairs. The inner eye-margins 
are almost parallel, being only very slightly divergent at the clypeus. 

Length about 20mm. Described from two specimens from eastern 
Africa. The type bears the label, “D. O. Afrika, Usaramo, Rufiaji 
Klurtusteppe, X—XI, Gotze S.” The allotype bears the label, 
“ Nyassa See, Langenburg, 20—25, V. 99, Dr. Fiitteborn S.” 

Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX SPATULATA, new species 

Figures 193-195 

Type (male).—Black: labrum; mandibles, except tips; clypeus; 
scape below; frons to level of anterior ocellus, except central black 
spot; posterior orbits; prothorax almost entirely; broken U-shaped 
discal mark and short lateral lines at base of wings on scutum; narrow 
fascia on posterior border of scutellum enlarged at ends; narrow 
fascia on metanotum; narrow curved fascia, interrupted medially on 
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dorsum of propodeum; metapleura; mesopleura, except small rounded 
black spot ; continuous faciae on tergites 1-6, first narrowed medially, 
second, third, and fourth biemarginate dorsally; apex of seventh 

tergite; sternites 1-3 entirely; broad fascia on each of fourth and 
fifth emarginate medially; the legs, except for black spots on posterior 
surface of trochanters and lines on posterior surfaces of femora and 
tibiae and apical dark spots on the underside of all tarsal segments; 
very pale yellow or white. 
The flagellum is dark above, testaceous below and its sixth, sev- 

enth, and eighth segments are slightly spinose. The apical segment 
is slightly curved, narrowed, and rounded at the apex. The inter- 
mediate femora are dentate and the anterior border of the inter- 
mediate tibia at the apex is drawn out into a spinelike process that, 

bears a prominent spine. The second sternite bears a prominent, 
laterally compressed process and the sixth a small triangular process. 
The seventh sternite is broad, squarely truncate at the apex and spat- 
ulate in form. It bears a median V-shaped carina and a pair of 
lesser lateral carinae. 

Allotype.—Black: labrum; mandibles, except tips; clypeus; scape 

below; frons to level of anterior ocellus, save a pair of black spots; 
posterior orbits broad below; prothorax, save anterior part of pro- 
notum; broken U-shaped discal mark and lateral lines above base of 
wings on scutum; fascia on posterior border of scutellum enlarged 
at the ends; fascia on metanotum; curved fascia on dorsum and pos- 
terior surface of propodeum; sides of same; metapleura; mesopleura ; 
broad continuous fasciae on tergites 1-5, first narrowed medially, 
second inclosing a pair of dorsal black spots, third, fourth, and fifth, 
each biemarginate on anterior dorsal margin; apex of sixth tergite; 
sternites 1-4; broad fascia on fifth; pair of minute apical spots on 
sixth; legs except for black lines on all trochanters, femora, and 
tibiae; yellow or very pale yellow. 

The pubescence on this species is white, short, and sparse, save on 
the head and propodeum. On abdominal segments 6 and 7 of the 
male it is more evident than is usually the case. The maculations 
on the male vary somewhat. On some specimens the U-shaped discal 
mark is reduced to a pair of lines and on others it is entirely lacking. 
The tergal fasciae usually show two colors, yellow on the anterior 
border and white on the posterior, with the white occupying the 
greater portion of the fascia. The form of the genital stipes (fig. 
194) and the seventh sternite of the male render this species easy 

to identify. 
Length 13-15 mm. Described from 13 males and 1 female from 

Quetta, India. 
Type, allotype, and paratypes——Cat. No. 40843, U.S.N.M. 

22764—29—_8 
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BEMBIX ROSTRATA Linnaeus 

Figures 187-189 

Apis rostrata LINNAEUS, Oelandska och Gothlandska Resa, 1745, p. 246. 

Bembex rostrata Hanpuirscu, Sitz. Akad. Wissensch, Wien, Math.-Nat. Cl, — 

vol. 102, 1893, p. 764—DaLLa Torre, Cat. Hym., vol. 8, 1897, p. 512. 

According to Handlirsch, this species is one of the most numerous 
and most widely distributed of the paleartic group, being distributed 
from the Mediterranean to Scandinavia and from Portugal to Mon- 
golia. The male is strongly characterized by the dentate middle 
femur, the deeply excavated and dilated last three segments of the 
flagellum, the tuberculate second and sixth sternites, and the strong 
carina of the seventh sternite, which, at the apex of the segment, 
terminates in a two-pointed process. Of the five males before me 
these structural characters are constant but variation in the macula- 
tions is great. On one specimen the fasciae on the tergites are broad 
and all except the first are continuous; on another they are narrow 
and all are interrupted at the midline. One male bears the label, 
“ Kurope ”; two bear the label, “Germany ”; the fourth bears the 
label, “Aranjuez, G. Mercet ”; and the fifth bears the label, “ Gray.” 
A single female before me, which bears the label, “ Los Molinos, 
G. Mercet,” has the fasciae on the tergites creamy white instead of 
yellow as on the males. 

BEMBIX PICTICOLLIS Morawitz 

Figures 159-161 

Bembex picticollis Morawitz, Horae soc. Ent. Ross., vol. 23, 1889, p. 144.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl. vol. 102, 1893, 

p. 767—DaALLA Torre, Cat. Hym., vol. 8, 1897, p. 511. 

This species is closely related to Bembix rostrata Linnaeus. With 
regard to the form and structure of the antennae, middle femora, and 
the genitalia, the two species are almost identical and their resem- 
blance in the color and character of their maculations is quite close. 
The form of the seventh sternite on the two species is quite different : 
On rostrata this sternite bears a distinct, median, longitudinal carina 
that is bifurcate at the apex, whereas the carina on this sternite on 
picticoilis is simple and does not reach the apex of the sternite. The 
form of the spine.on the eighth sternite is also different: On rostrata 
the spine is long, curved, and pointed in the normal fashion, whereas 
on picticollis, although it is sharply pointed, it is short, straight, and 
broadly flattened. The form of the seventh tergite is also different as 
is shown by Figures 161 and 189. 
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This species is represented in the United States National Museum 
by three males, each bearing the label, “ Uen Chuen Szechuen, China, 
Aug. 3-6, 1924, D. C. Graham, Coll., altitude 4,500-5,500 feet.” 

BEMBIX MEGERLEI Dahibom 

Bembexr megerlei DAHLBOM, Hym. Europ., vol. 1, 1845, p. 492—HanpLirscH, 

Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 729.—Datia 

Torre, Cat. Hym., vol. 8, 1897, p. 508. 

Of this species I have at hand one male and two females, each 
bearing the label, “Austria.” The male of this species may readily 
be distinguished by the characters found on the middle femur and 
metatarsus: The femur is dentate below with the middle tooth, the 
longest one in the row and the metatarsus below at its middle point 
bears two stout spines and the distal part beyond the spines is slightly 
curved. The second and sixth sternites bear moderately developed 
tubercles and the seventh a broad, median carina. The dorsal border 
of the clypeus is black and from the center the black is extended to 
form a large median spot. The mesothorax, metathorax, and propo- 

deum are wholly black and the maculations on the obdomen are 
contined to narrow lateral spots on tergites 1-3. 

On the females the fasciae on the tergites are pale, relatively broad, 
and ail continuous on one specimen and all but the fourth continuous 
on the other. On both specimens the fifth tergite bears only a pair 
of small round discal spots and the sixth an apical spot. On one 
there is a narrow, interrupted fascia on the scutellum, traces of an 
interrupted fascia on the metanotum, pair of large spots on posterior 
part of the propodeum, a very large spot on the side of the propodeum 
and another on the metapleura. The side of the prothorax on this 
specimen is almost entirely pale. On the other female these same 
mactlations are present but are greatly reduced, especially on the 
scutellum, metanotum, and dorsum of propodeum. On the sternites, 
maculations are limited on both females to lateral spots on two and 

three and to extreme tip of six. On both males and females the 
second abscissa of the cubitella is lacking. 

BEMBIX MELANOPA Handlirsch 

Bembtex melanopa HanpuirscH, Sitz. Akad. Wissensch. Wien, Mat.-Nat. Cl., 

vol. 102, 1893, p. 797 —DatiLa Torre, Cat. Hym., vol. 8, 1897, p. 508. 

I have at hand two males and two females that I have referred to 
this species, and also two males determined by R. H. R. Stevenson. 
The peculiar form of the genital stipes, the form of the terminal 
segment of the antenna, the position of the teeth on the posterior 
border of the middle femur, together with the black antennae and 
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black face, form a combination of characters that readily distin- 
guishes the male of this species. The female is more difficult to sep- 
arate from related forms; its blaek face and black antenna (except — 
tip of flagellum), the interrupted fascia on the fifth tergite, and the 
reduced or obsolete second abscissa of the cubitella vein are its most — 

conspicuous characters. Four of the specimens bear the following 
labels: “ Nyassa-See, Langenburg, III. 98, Fiilleborn S ”; “* Nyassa- 
See, Langenburg, 20.VIII.-1.[X.98, Fiilleborn S ”; “ Kap Kolonie ”; 
and “ D. Ost-Afrika, Stuhlmann 8S.” The two males determined by 
Stevenson bear the labels: “‘ Sawmills, S. Rhodesia, 22-27, Dec., 1923, 
R. H. R. Stevenson”; and “ Bulawayo, 18, 9, 1923, R. Stevenson.” 

BEMBIX FORCIPATA Handlirsch 

Figures 97-99 

Bembex forcipata HANpDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol. 102, 1898, p. 798.—DaLuLa TorRE, Cat. Hym., vol. 8, 1897, p. 505. 

This species differs from melanopa apparently only in the extent 
of the maculations. The clypeus is largely yellow, the labrum wholly 
so, and the sides of the thorax are more or less conspicuously macu- 
lated. I have before me three males and one female that I have 
referred to this species. They bear the following labels: “ Dar es 
Salaam, Aug.—Sept., 1902, Meinhof S.”; “D. Ostafrika, mikindani, 
IV-V, 1911, H. Grote S. G.”; “ D. Ost-Afrika, Stuhlmann S.”; and 
“D. O. Afrika, Hinter Waldungen von Dar-es-Salaam, Schulze V.” 

BEMBIX FRIGENSIS, new species 

Figures 100, 101 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 
except pair of black spots; lower part of frons, continued upward 
on midline to join spot below anterior ocellus; small round spot on 
either side this large spot; anterior orbits, deflected inward opposite 
anterior ocellus; scape below; posterior orbits narrowed above; pro- 
thorax, except pair of anterior dorsal spots and dusky spot in front 
of tubercles; broad lateral lines on scutum; pair of broad discal 
lines and an interrupted transverse posterior line, forming a broken 
U-shaped discal mark on scutum; fascia on posterior border of scutel- 
lum narrowed at midline; fascia on metanotum; curved fascia on 
propodeum, interrupted at midline on posterior surface; posterior- 

lateral angles and sides of propodeum; metapleura; mesopleura, 
fasciae on tergites 1-6, all interrupted at midline, first narrowed 
medially, second and third each inclosing pair of black discal spots, 

SS 
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fourth, and fifth biemarginate on anterior dorsal border; pair of 
spots on apex of seventh tergite; second sternite, except pair of 
anterior black spots and large medial longitudinal black spot; lateral 
spots on sternites 3-5 joined by narrow apical lines; coxae and 
trochanters for the most part; femora, except line above on anterior 
pair and basal spots on all; tibiae, except small basal spot on all 
and small spot below on anterior pair; and tarsi; yellow. 

The posterior border of the middle femur on its apical half is 
weakly dentate, the teeth being small, short, and blunt. The flagel- 
lum is black and is neither spinose nor excavated, but segments 5-11 
show specialized areas below and the apex of the terminal segment 
isrufous. The second sternite bears a median, sharp-pointed, promi- 
nent process, and the sixth, a short, broad and bluntly pointed 
process that is slightly concave on its ventral surface. The seventh 
sternite bears a median carina and at the base a pair of inconspicuous 
lateral carinae. The genital stipes is distinct in form and bears a 
conspicuous yellow maculation. 

The allotype (female) in color differs but little from the type; 
the scutellum bears lateral spots instead of a fascia; only the fascia 
on the second tergite incloses black spots; and the lateral spots on 

the sternites are somewhat less extensive. The sixth tergite at its 
apex bears a pair of yellow spots. The sixth sternite on the mid- 
longitudinal line is destitute of punctures, but laterally at the base 
it is densely and finely punctate, while at the apex the punctures are 
very coarse. As on the type, the flagellum is black with the apex of 
the terminal segment rufous. 

The wings of this species are hyaline and the pubescence white in 
color and normal in development. The frons between the antennae 
is but slightly carinate,and the clypeus is only moderately arched. 
Among the paratypes is a female, from the same locality as the type, 
that has the sixth tergite black, the anterior orbits interrupted, and, 
together with a second female from the same locality, has the black 
spots on the clypeus joined. Two male paratypes from Piura, Peru, 
have the maculations in general much better developed. On these 
specimens the black on the clypeus is lacking, the fasciae on tergites 
two and three inclose black discal spots, and those on tergites one 
and six are continuous. These two agree with the type in having 
the genital stipes maculated. 

Length 16 mm. Described from three males and ten females. 

Of these the type, allotype, and five female paratypes bear the label, 
“ Rio Frio, Colombia, March 1924, H. W. Atkinson, Collector.” The 
two male paratypes bear the label, “ Piura, Peru, fls. Asclepiad Vine, 
April 28, 1911 (Townsend).” Of the remaining females two bear 
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the label, “ Chauchaumayo, Peru, from W. F. H. Rosenberg,” and 

two bear the label, “ Tabernilla, Canal Zone, Panama, IV, 1911, A. H. 

Jennings, Coll.” 
Type.—Cat. No. 40844, U.S.N.M. 

BEMBIX OCHRACEA Handlirsch 

Figures 146-148 

Bembex ochracea HANpbLIRscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl, 

vol. 102, 1893, p. 864—DaLia Torre, Cat. Hym., vol. 8, 1897, p. 509. 

The single male specimen that I have doubtfully referred to this 
species agrees in most respects with Handlirsch’s description. It 
differs in having no fascia on the propodeum; in having a pair of 
obscure yellow spots on the seventh tergite; and in having on the 
sternites well-developed fasciae, of which that on the second sternite 
is quite broad and those on the other sternites are broad laterally but 
are narrowed conspicuously at the midline. These differences in the 
extent of the maculations are well within the limits of variation 
found in species of this genus. Handlirsch’s type lacked complete 
antennae. Segments 7-11 of the flagellum of this specimen are 
excavated below and segments 7-9 are spinose. Segment 11 is some- 
what dilated and the terminal segment is short, strongly curved and 
roundly truncate at the apex. The form of the seventh tergite is 
shown in Figure 148 and the form of the genitalia in Figure 147. 
The specimen, which is the property of the Zoologisches Museum 
der Universitate, Berlin, bears the label “Cap Myers” and the 
number 21616. 

BEMBIX FESTIVA, new species 

Figures 91-93 

Type (male)—Black: labrum; clypeus; mandibles, except tips; 
scape below; area on frons between antennae ending in a point 
above; spot below anterior ocellus; broad but short anterior orbits; 

posterior orbits; posterior border of pronotum joined with tubercles; 
sides of prothorax, except long irregular spot in front of tubercles; 
small lateral spot on scutum above base of wings; small lateral spots 
on scutellum; broad fasciae on tergites 1-7, first narrowly inter- 
rupted at midline, second inclosing pair of narrow discal spots and 
narrowed somewhat at midline, third biemarginate on anterior dorsal 
border and sinuate at midline on posterior border, fourth emarginate 
at midline on posterior border, seventh biemarginate laterally on 
anterior border; lateral spots on sternites 2-6 and median spots on 
2-4, of which those on 2 and 3 are joined to the corresponding lateral 
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spots by apical lines; femora, except more or less of the proximal 
half; tibiae; and tarsi; yellow. 

The wings are hyaline. The pubescence is white, rather short, and 
dense. It is very short, but unusually conspicuous on all segments 
of the abdomen. ‘The flagellum is black above, light yellowish below, 
and segments 5—9 are spinose below. Segments 10 and 11 are slightly 
excavated below. The posterior border of the middle femur is 
dentate except near the proximal end. The second sternite bears a 
prominent, median, laterally compressed process that ends in a short, 
curved sharp point. The sixth sternite bears a prominent, narrowed, 
median, bluntly pointed process whose ventral surface is grooved. 
The seventh sternite bears a median longitudinal carina that reaches 
the posterior end of the sternite and assumes almost the proportions 
of a process. The anterior metatarsus bears six spines. 

In general appearance this species resembles nubilipennis but may 
readily be distinguished from that species by the absence of lateral 
processes on the sixth sternite. It also resembles somewhat the male 
of connexa but differs from that species in having the propodeum, 
metanotum, metapleura, and mesopleura wholly black. 

Length 18 mm. Described from a single male bearing the label, 

“ Oak Creek Canon, Ariz., 6,000 feet, July, F. H. Snow.” 
Type.—tin the collection of the University of Kansas. 

BEMBIX MUSCICAPA Handlirsch 

Bembexr nuscicapa HANpiIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 102, 1893, p. 828.—DatLia Torre, Cat. Hym., vol. 8. 1897, p. 509. 

Bembex sayi Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 359. 

Bembiz fovi Parker. Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 96. 

This species is conspicuous for the distribution of its maculations. 
The sides of the thorax and propodeum are profusely maculated and 
the scutum bears more or less well-developed discal and lateral lines, 
but the scutellum, metanotum, and dorsum of the propodeum are, in 
the male, entirely black and in the female only the scutellum bears 
lateral spots. On some females there are yellow spots on the posterior 
surface of the propodeum. The male is also distinguished by the 
large, long, curved, sharp-pointed process on the second sternite. 
The fascia on the first tergite on both sexes is always narrower than 
the others and is always more or less widely interrupted, but any of 
the other fasciae may be weakly connected or all may be interrupted. 
The third, fourth, and fifth are most frequently connected at the 
midline. 

In the collection of the United States National Museum there are 
eight males and eight females of this species, all from Porto Rico. 
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The specimens on which I based my description of B..fowi, according ' 
to the labels they bear, were from Illinois. Is it possible that the — 
placing of the labels upon these specimens is the result of a mistake? — 

BEMBIX NIPONICA Smith 

Figure 145 

Bembex niponica SmitH, Trans. Ent. Soc. London, 1873, p. 194—Datra Torre, ~ 

Cat. Hym., vol. 8, 1897, p. 509. 

In the collection of the United States National Museum isa single 
male that has been determined as this species, but by whom the 
determination was made is unknown. I have compared the specimen — 
with the original description of the species and am convinced that 
the determination is correct. The specimen bears the label, “ Sapporo 
Agr. Coll., Dec., 96, Japan, M. Matsumura.” 

The following is a detailed description of this male: Black: 
clypeus; labrum; mandibles, except tips; anterior orbits shortened | 
above; area below antennae and space between them extended up- 
ward; scape below (flagella broken off); posterior orbits narrowed _ 
above; irregular band on posterior border of pronotum and posterior 
border of tubercles connected by a large irregular spot on side of 
prothorax; short narrow lateral lines on scutum above base of wings; 
fascia on posterior border of scutellum; fascia on metanotum; nar- 
row, curved fascia on propodeum, interrupted at midline on its 
posterior surface; small spot on posterior lateral angles of pro- 
podeum; small spot on mesopleura below wings; broad, continuous 
fasciae on tergites 1-6, that on second tergite inclosing pair of black 
discal spots; apex of seventh tergite; lateral spots and median spot on 
sternite 2 connected by an apical line; lateral spots and median spot 
on sternite 3; lateral spots on sternites 4 and 5 connected by very 
narrow apical lines; large lateral spots on 6; lateral spots on 7; 
coxae and trochanters in part; femora, except black line on posterior 
surface of first pair and basal black spot on anterior surface of 
third pair; tibiae; and tarsi; pale grayish yellow. 

The middle femora are distinctly dentate. The middle tibia is 
angulate below, giving rise almost to a longitudinal carina. The 
wings are hyaline and the second abscissa of both radiella and 
cubitella is present. The second sternite bears a well-developed 
median process; the sixth bears a small one and the seventh also 
bears a process as well developed as that on the sixth. The seventh 
tergite laterally is slightly sinuate, and is abruptly narrowed toward 
the apex, which is squarely truncate. The spine of the eighth sternite 
is short and broad, in form resembling somewhat a spearhead. 
Length 20 mm. 
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BEMBIX FLAVESCENS Smith 

Bember flavescens SmitH, Cat..Hym. Ins. Brit. Mus., vol. 4, 1856, p. 321.— 

HANDLIRSCH, Sitz. Akad. Wissensch, Wien, Math.-Nat, Cl., vol. 102, 1893, p. 

862.—DALLA TorkE, Cat. Hym., vol. 8, 1897, p. 504. 

Of this species I have before me two specimens, a male and a 
female, received by the United States National Museum in an ex- 
change, but by whom they were determined is not shown. They agree 
quite closely with Handlirsch’s description of the species. The male 
differs from Smith’s description of the male only in the absence 
of discal lines on the scutum. They bear a common label, “Gomera 
(Canar. Ins.), Hintz V. 15. IV. 98.” This species has been reported 
only from the Canary Islands. 

BEMBIX CONNEXA Fox 

Bembex connexus Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 360. 

Bembizx connexa Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 115. 

In the collection of the United States National Museum are six 
females that I have referred to this species. They are large and 
robust with the maculations bright greenish yellow. In this respect 
they differ from Fox’s type, on which the fasciae on the tergites are 
whitish. They agree with the type, however, in having the sides of 
the thorax and propodeum extensively maculated, while having the 
scutum, scutellum, metanotum, and dorsum of propodeum either 
entirely black or with only minute lateral spots on the scutum and 
scutellum. The male is known only by the single specimen on which 
Fox based his description of the male of the species. The yellow 
color of this male is similar to that of occidentalis. The middle 
femur is strongly dentate below; segments 7-10 of the flagellum are 
slightly, though evidently, spinose, segments 7 and 8 being more 
prominently so; the processes on sternites 2 and 6 are well developed 
and pointed; and there are evident rounded lateral ridges on the 
basal half of the sixth sternite, but they do not constitute lateral 
processes. The maculations on the dorsum of the thorax and 
propodeum are somewhat more extensive than on the female. 

SPECIMENS EXAMINED 

CALIFoRNIA: Los Angeles County (July, Coquillett) ; Mariposa County (Coquil- 

lett). 

NeEvaDA: Reno (July 26, 1889, F. H. Hillman). 

Uranu: South Creek, Beaver County. 

BEMBIX LATIFRONS Parker 

Bembix latifrons Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 116. 

This species is not represented at the United States National 
Museum. It is known only from the type (female) in the collec- 
tion of the University of Kansas. 
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SPECIMENS EXAMINED 

New Mexico: Albuquerque (1894, F. H. Snow). 

BEMBIX GRADILIS, new species 

Type (male).—Black: labrum; mandibles, except tips; clypeus; 
scape below; lower part of frons extended upward from between 
the antennae; broad anterior orbits shortened above; transverse 
series of three spots below anterior ocellus; narrow posterior orbits; 
narrow posterior border of pronotum continued on tubercles; spot 
on sides of prothorax; small lateral spot above base of wings and 
pair of short, narrow discal lines on scutum; lateral spots on scutel- 
lum; fascia on metanotum; short oblique lateral lines on dorsum of 
propodeum; spot on lateral angles of propodeum; small spot on 
metapleura; narrow vertical line broken into two spots on meso- 
pleura; interrupted fasciae on tergites 1-5, all except the first more 
or less broadly bisinuate on anterior border; lateral spots on sternites 
2-5, decreasing in size from two to five; conspicuous spot on anterior 
coxae; femora, except black line above on all and short line below 
on second and third pairs; tibiae; and tarsi; yellow. The lateral 
spots on the scutellum and fascia on metanotum are white. 

The flagellum is black above, somewhat testaceous below, and its 
segments are all without modifications. The middle femora are 
weakly dentate below. The second sternite bears a median longi- 
tudinal carina that may be regarded as a poorly developed tubercle. 
The sixth sternite bears a small, short, sharp-pointed, median process 
and the seventh is carinate on the midline. The wings are hyaline. 
The pubescence is normal in development, being longest on head, 
thorax, and propodeum. The paratype differs from the type in 
lacking discal lines on the scutum and spots on the lateral angles 
of the propodeum, and in having the maculations on the mesothorax 
reduced. 

This species runs in Handlirsch’s table to Bembex inops Hand- 
lirsch and it is possible that this may be only a yellow form of 
that species. All maculations, except those on the scutellum and 
metanotum, are bright yellow and the genital stipes in form differs 
somewhat from the figure given by Handlirsch of the stipes of inops. 

Length 16 mm. Described from two males (type and paratype) 
bearing the label, “ Paso del Libres Carrientes, Argentina, January 
12-14, 1920, Cornell Univ. Exped.” 
Type.—In the collection of Cornell University. 

BEMBIX SPINOLAE Lepeletier 

Bembezr spinolae Lesetrtier, Hist. Nat., vol. 3, 1845, p. 227. 

Bembex fasciata DAHLBOM, Hym, Eur., vol. 1, 1845, p. 487. 
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Bember spinolae HanpiirscnH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 102, 1898, p. 285.—Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 357.— 

Data Torre, Cat. Hym., vol. 8, 1897. p. 514. 

Bembiz spinolae Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 98. 

This is the most widely distributed species of the genus in North 
America. This species, simélans Fox, primaaestate Johnson and 
Rohwer, cameroni Rohwer, and comata Parker form a group of over- 
lapping species that present considerable difficulty to the student 
of the taxonomy of these wasps. Typical specimens of these species 
can readily be distinguished from each of the other species, but 
it is by no means an uncommon occurrence to find specimens that 
may be referred to two or more of these species and can not with 
certainty be referred to any one of them. This state of affairs 

_ raises the question of the validity of some of these species, but it is 
a question that must depend for an answer upon more work in the 
- field; it is a question that can not be answered by an examination of 

dried specimens stuck on pins. 

Bembiz spinolae occurs in the eastern part of the United States 
and Canada and has been reported in the east from Ontario to 
Florida and in the west from the Dakotas to Texas. With the ex- 
ception of one report of similans from Florida, all the other species 
in this group are found in the mountainous western part of the 
country or on the west coast. I have, however, examined specimens 
from the western area, taken along with typical examples of comata 
and primaaestate, that must be considered examples of spinolae. I 
have examined other specimens also from the West that could not 

_ with certainty, in the light of our present knowledge of this group, 
_ be referred to any one of these species. A short study of the nest- 

ing habits of B. comata Parker, which I made at San Francisco 
during the summer of 1925, showed that this species differs in its 
mode of constructing its nest from B. spinolae Lepeletier, whose 
nesting habits I have studied in the District of Columbia. I am 
of the opinion that further studies of this kind in the field must be 
made before the relationship of the species in this group and the 
validity of the species themselves can be satisfactorily determined. 

BEMBIX CAMERONI Rohwer 

Bembyx cameroni Rouwer, Proc. U. S. Nat. Mus., vol. 41, 1912, p. 467. 

Bembir cameroni PaRKrER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 99. 

This species is somewhat more robust than spinolae and is also 
marked with maculations of much richer yellow. The males can be 
distinguished from the males of closely related species by the fact 
that the fifth segment of the flagellum is spinose. The females may 
be distinguished from those of related species by the broad yellow 
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fasciae of the tergites, the maculated sixth tergite, and the absence of 
maculations on the sides of the mesothorax and propodeum. From — 
nubilipennis the male of this species may be distinguished by the 
absence of lateral processes on the sixth sternite and the female by — 
its clear wings. 

SPECIMBPNS EXAMINED 

Arizona: Oak Creek Canon (August, F. H. Snow). 

Mexico: Federal District (October 7 and 8, C. F. Baker). 

New Mexico: High Rolls (June 12, 1902) ; White Oaks (August 2, 1903). 

BEMBIX COMATA Parker 

Bembiz comata PARKER, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 100. 

Typical forms of this species, both males and females, have the 
fasciae white in color and the terminal tergite maculated. The pu- 
bescence on the head, thorax, propodeum, and base of abdomen is 
much better developed than in the case of spinolae, being long, dense, 
and white. Recent collections by C. L. Fox indicate that this species 
also appears with yellow fasciae instead of white. It differs from 
primaaestate in the absence of conspicuous maculations on the sides 
of the thorax and propodeum, but among the numbers collected by 
Mr. Fox are some specimens that stand on the border line between 
these two species, not agreeing with typical forms of either species, 
yet showing some characteristics of both. A brief study of the — 
nesting habits of comata showed that this species in rearing its 
young constructs a burrow in which it provides several brood cham- 
bers, one for each egg deposited. In this respect it differs from 
spinolae, which species constructs a new burrow for each egg depos- 
ited; that is, rears only a single young in each burrow. 

ete ee ee Be ae oe 
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SPECIMENS EXAMINED 

CALIFORNIA: Claremont; Los Angeles County (Coquillett) : San Francisco (July, 

1925, J. B. Parker). 

NervADA;: Reno (August 30, 1889, F. H. Hillman). 

New MExico. 

OREGON: Forest Grove (July 21, 1918, M. C. Lane); Van Sickle Canyon (Sep- 

tember 13, 1904, E. S. G. Titus). 

WASHINGTON: Kahlotus (August 18, 1920, M. C. Lane) ; Lake McElroy, Poha 

(July 20, 1920, M. C. Lane) ; Spokane (July 7, 1924, J. M. Aldrich) ; Strat- 

ford (September 3, 1920, M. C. Lane). 

BEMB1X PRIMAAESTATE Jobnson and Rohwer 

Bembex primaaestate JOHNSON and Rouwer, Ent. News, vol. 19, 1908, p. 378.— 

Rouwer, Proc. U. S. Nat. Mus., vol. 41, 1912, p. 466. 

Bembiz primaaestate PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 101. 

This species seems to be intermediate between the eastern spinolae 
and the western comata. The females must be separated from 
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spinolae on the color and extent of the maculations, and it frequently 
happens that specimens are taken that can not with certainty be 
referred to either species by the use of any keys so far devised. 
Likewise many males are found that seem to be intermediate be- 
tween this species and the males of sim/ans Fox and thus present the 
same difficulties in identification. Consequently no keys, even the 
one I have prepared herewith, can be depended upon absolutely in 
making identifications among these closely related species. 

SPECIMENS PXAMINED 

ALBERTA: Medicine Hat (August 20, 1916, Sladen). 

ARIZONA: Oak Creek Canyon (F. H. Snow). 

BritisH CoLuMBIA: Vancouver (August 9, 1916, Livingston). 

CoLorADO: Boulder (September 13, 1907, S. A. Rohwer); Denver (June 13, 

1902). 

IpaHo: Springfield (July 30, 1906, S. A. Snyder). 

Louisiana: Hast Point (September 5, 1907, F. C. Bishopp). 

Mexico: Guadalajara (June 19, 1903, McClendon). 

NeEvADA: Reno (August 28, 1889, F. H. Hillman). 

New Mexico: Fort Wingate (July 15, 1909, John Woodgate) ; High Rolls (June 

11, 1902). 

Texas: Midland (June 16, 1909, F. C. Bishopp); Rosser (August 23, 1905, 

F. ©. Bishopp) ; Victoria (September 11, W. A. Hooper). 

WASHINGTON: Friday Harbor (June 19-26, 1909); Olga (July 15-31, 1909) ; 

Seattle. 
® 

BEMBIX SIMILANS Fox 

Figure 28 

Bemtexr similans Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 358. 

Bembiz similans ParKER Proc. U. S. Nat. Mus., vol. 52, 1917, p. 103. 

In this species both males and females have yellow maculations, in 
this respect resembling cameroni. According to Fox’s description 
of this species, the fifth segment of the flagellum is “ dentate be- 
neath.” On none of the specimens that I have referred to this 
species do I find this to be true. B. cameroni alone of this group of 
closely related species has the fifth segment of the flagellum spinose 
beneath. The maculations on the sides of the thorax and propodeum 
are more extensive than on any other species of this closely related 
group. The specimens on which Fox based his description of the 
species were taken at Las Cruces, N. Mex. 

SPECIMENS EXAMINED 

Froripa: Jacksonville (April, L. O. Howard). 

KANSAS. 

Mexico: San Jose de Guzymas (April 10, L. 0. Howard). 

New Mexico: Mesilla Park (C. N. Ainslie) ; Las Cruces (August 30, Townsend). 
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BEMBIX LIBERIENSIS, new species 

Figures 119-122 

Type (male).—Black: labrum; mandibles, except tips; clypeus, — 

except a pair of large basal spots; spot on lower side of scape; pos- — 

terior orbits narrowed above and not reaching the vertex; pair of 
small dorsal spots on posterior border of prothorax; spot on side of 
prothorax; small spot on lateral angle of propodeum; widely sep- 
arated lateral spot on first tergite; interrupted fascia abruptly nar- 
rowed medially on second tergite; continuous fasciae on tergites three 
and four, biemarginate anteriorly and deeply emarginate on posterior 
median line; interrupted fascia on tergite 5; pair of small lateral — 
spots on'sternite 2; spots and stripes varying in size on the legs; 

pale yellow. 
The flagellum is entirely black. Segments 8 and 9 are spinose and 

segments 7-12 show light-colored specialized areas on posterior side. 

The apical segment is longer than the eleventh; in fact, is almost as 
iong as eleventh and tenth combined; it is sightly curved and roundly 
pointed at the apex. The legs show no special modifications. The 
second sternite bears a small, sharp-pointed, median process and the 
sixth bears a larger, bluntly pointed, median process near the apex 
of the sternite. The sixth also bears a pair of conspicuous, curved, 

jateral carinae. The seventh sternite bears a pair of lateral, parallel 
carinae that do not extend to the apex of the sternite. 

Allotype.—Black: labrum, except lateral borders basally; mandi- 
bles, except tips; apical border of clypeus; trace of anterior orbits; 
posterior orbits; obscure spot on lower side of scape; pair of ‘small 
dorsal spots on posterior border of pronotum; spot on side of pro- 
thorax; vertical line on mesopleura; lateral angle of propodeum; 
widely separated lateral spots on first tergite; interrupted fasciae, all 
narrowed medially, on tergites 2-5, the interruption being wide on 
the second tergite and very narrow on the fifth; small lateral spots 

on sternites 1-5; stripes on femora, tibiae, and tarsi of ali legs; pale 
soiled yellow, 

The seventh tergite on the male is triangular in outline, narrow 

and truncated at the apex, whereas on the female it is rounded at the 
apex and is finely and uniformly punctate, except toward the apex, 
where the punctures are coarser and more scattered. The extreme 

apical portion is without punctures. 
Length, 23 mm. Described from one male and one female from 

Liberia, Africa. The two specimens are in poor condition so that the 
exact shade of the maculations is uncertain. 

Lype and allotype.—Cat. No. 40845, U.S.N.M. 



‘ 

ART. 5 GENERIC REVISION OF THE FOSSORIAL WASPS—PARKER 1/ 

BEMBIX ALBATA, new species 

Figures 85, 86 

Type (male).—Black: clypeus; labrum; mandibles, except tips; 

spot between antennae; scape, except broad line above; broad anterior 

orbits shortened above; spot on tegula; short, narrow line on scutum 

above tegula; broad, continuous fasciae on tergites 1-6, the first with 

a relatively deep, rounded anterior emargination, remaining fasciae 

each with a broad, shallow anterior emargination whose border is 

weakly trisinuate; seventh tergite entirely; broad, continuous fasciae 

on sternites 1-6; seventh entirely; femora apically, more extensive 

below than above; tibiae, except spot below on first and second pairs; 

and tarsi; pale yellow. 
The fasciae on the tergites are exceedingly pale, almost white; 

those on the sternites are more yellowish, resembling the yellow of 
the legs. The intermediate femora are neither serrate nor dentate 
and the intermediate tibiae and metatarsi are normal. The anterior 
metatarsus is provided with six cilia or spines. The second sternite 
bears a median, small, thinly compressed, sharply pointed process. 

On the sixth there is a peculiarly swollen area, somewhat triangular 
in outline with the apex on the midline near the apical border of the 
sternite. The segments of the flagellum lack evident spines or exca- 

vations. Genital stipes as in Figure 85. 
The maculations of the allotype (female) are identical with those 

of the type, except that (1) on the tubercle there is a yellow spot 
that is extended downward on the posterior margin of the prothorax, 
(2) the yellow on the legs is more extensive, there being no black 
present on the middle tibiae, and (3) the basal border of both the 

sixth tergite and sixth sternite is black. 
The wings on this species are hyaline. The frons is broad and the 

inner eye-margins are parallel. The mandibles are slender and the 
teeth on the inner margin are so much reduced that the mandibles 
are approximately edentate. The head, thorax, first three segments 
of the legs, the popodeum, and the basal part of the first abdominal 
segment in both sexes are covered with long, dense, hoary pubescence, 
giving to this species a vestiture much like that possessed by some 

bees. 
Length, 14-17 mm. Described from five males and three females, 

each of which bear the label “Liideritz-Bucht, XII, 1903, L. 

Schultze, S.” 
Type.—In the Zoologisches Museum der Universitat, Berlin. 
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BEMBIX ZONATA Klug 

Bembex zonata Kivue, Waltl: Reise d. Tirol, etc., 1835, p. 96—Hanp.LirscH, Sitz. 

Akad. Wissensch. Wien, Math.-Nat. Cl. vol. 102, 1893, p. 712—DatLia Toa 

Cat. Hym., vol. 8, 1897, p. 515. 

The male of this species may be readily recognized by the unusual | 
dilation and flattening of segments 2-4 of the anterior tarsus; by the 
peculiar form of the middle metatarsus, the proximal half being 
flattened in one plane and the distal half flattened in another plane 
almost at right angles to the first; by the peculiar form of the process 
on the sixth sternite, which extends entirely across the sternite; and 
by the two very prominent carinae on the seventh sternite. On both 
male and female the fasciae on the tergite are continuous and sternites 
2-5 are wholly yellow. On the female the sixth tergite and sternite 
are maculated and the sides of the propodeum and thorax, as well as 
the mesosternum, are almost entirely yellow. 

This species is found in Spain, Portgual, and southern France. I 
have before me a male and a female determined by Mercet. The 
female bears the label ‘‘ Los Molinos [Spain], G. Mercet,” and the 
male the label “ Madrid [Spain], G. Mercet.” 

BEMBIX FORMOSANA Bischoff 

Bembizx formosana Biscuorr, Deutsch. Ent. Zeitschr., Heft. 7, 1923, p. 714. 

Of this species I have two specimens, a male and a female, both 
identified by Bischoff. The male bears the label “ Formosa, Takao, 
26.9.07, Sauter S. V.,” and the female the label “S. Formosa, Takao, 
7.8.1907, H. Sauter S. V.” Judging by these labels and the data 
given in the original description of the species, I presume these speci- 
mens are from the number which Bischoff had before him when he 
described the species. 

BEMBIX KRIECHBAUMERI Handlirsch 

Figures 113, 114 

Bember krieschbaumeri HAanpiirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

Cl., vol. 102, 1893, p. 816—Daxra Torre, Cat. Hym., vol. 8, 1897, p. 507. 

I have before me a single male that I have referred to this species. 
It bears the label, “ Togo, Frau Geh. Rat Déwitz G.” The antenna 
is without spines or excavations; the posterior border of the middle 
femur is plain, being neither serrate nor dentate; there is a long, low, 
median, longitudinal carina on the second sternite; the sixth sternite 
lacks a true process, but there is a median, rounded elevation near the 
posterior end; the seventh tergite bears a prominent, median, longi- 

tudinal carina. A pair of short, narrow discal lines is present on the 
scutum; a fascia on posterior border of scutellum; a curved fascia 
on the propodeum; broad continuous fasciae on tergites 1-5, the 
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second including a pair of black spots; the sixth tergite bears a 
median spot. The pubescence is white and is well developed on the 
head, thorax, and propodeum. On the tergites the pubescence is fine 
and short on the anterior part of the abdomen, but increases in length 
posteriorly until on the sixth and seventh tergites it is quite long and 
conspicuous. 

Handlirsch gives the distribution of this species as follows: 
“ Neider-Guinea: Cap Lopez, Junk River, Gabun, Landana, Chin- 
choua und Vista an der Congomiinding.” 

BEMBIX RAPTOR Smith 

Bembex raptor SmituH, Cat. Hym. Brit. Mus., vol. 4, 1856, p. 326.—HanpLirscH, 

Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 901.—DaLia 

TorREe, Cat. Hym., vol. 8, 1897, p. 511—Turner, Ann. Mag. Nat. Hist., ser. 

i 8, vol. 16, 1915, p. 446. 

I have before me a male and a female that, in Turner’s “ Key to the 
Australian Species of Bembex,” run to this species. The male con- 

_ forms quite closely to Smith’s description of the species. The scutum 
bears a broken U-shaped discal mark, which shows only a trace of 
fuscous. The propodeum above is black. The black on the clypeus 
is confined to a narrow dorsal border. The antenna is without modi- 
fications. The sixth tergite is truncate at the apex and also plainly 
emarginate. This specimen bears the label, “ Gordonvale, N. Q., J. F. 
Ulingworth, Coll. Ex.” 

Of the female the prothorax, the sides of the mesothorax, meta- 
thorax, and propodeum are entirely yellow. There is a prominent 
U-shaped discal mark (decidedly rufous) on the scutum, prominent 
fascia on scutellum, metanotum, and propodeum. The fasciae on 

_ tergites 1-5 are broad, the first notched at the middle on the anterior 
border, the others at the middle on the posterior border, and all more 
or less bisinuate on the anterior border. The sixth tergite bears 
conspicuous lateral spots. Sternites 2-5 really bear broad fasciae, 
which are all but interrupted by large black spots that occupy the 
middle areas of the sternites. Sternite 6 bears lateral spots. The 
punctures on the black area of the second sternite are very large and 
not closely placed. ‘The specimen bears the label, “ N. W-Australien, 
Carlshalton, E. Clement S. V.” Turner reports this species as the 
most common one of central Australia. 

BEMBIX BRULLEI Guerin 

Bembex brullet Gurrin, Voyage de la Coquille, Zool., vol. 2, 1830, 9. 253.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, 

p. 835.—Daxia Torre, Cat. Hym., vol. 8, 1897, p. 503. 

The male of this species, with its black thorax and propodeum, 
richly pubescent and with few or no maculations and with its shining 

22764—29—_9 
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black abdomen and bright yellow fasciae confined to tergites 2-4, can — 

scarcely be confused with any other American species. Except on 

the tergites, the maculations are pale. The fasciae on the tergites 

are usually all interrupted, but on some specimens that on the first 

tergite or those on the first and second are continuous. On one male 

there are small, yellow spots on the fifth tergite. The antenna is 

without structural modifications. The anterior metatarsus bears 

seven spines. The middle femora are smooth. The second sternite, 

although sometimes slightly carinate, is without a process ; the sixth 

bears a small, median process that on some specimens is obsolete. 

The seventh is distinctly carinate on the midline. 
The female appears under two forms: one has the fasciae on the 

tergites, the lateral spots on the sternites, and to a greater or less 
extent the legs also, bright yellow; while the other has the macula- 
tions on all parts of the body pale. With respect to the pattern of 
the maculations there is no essential difference between the two forms. 
Data derived from the specimens before me show that males and both 
forms of the female have been taken at the same place on the same 
date. The species seems to be confined to Chile. 

SPECIMENS EXAMINED 

Cure: Angol (1924, Det. Rohwer); Merimar (February, 1921); Santiago 

(February, 1921, A. Faz; 1923, Fr. Claude Joseph, Det. Herbst) ; Southern 

Part (M. J. Revera). 

BEMBIX PRIUNOSA Fox 

Bembex pruinosa Fox, Proc. Acad. Nat. Sci. Phila., 1895, p. 361. 

Bembiz pruinosa PARrKer, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 104. 

This is a well-marked species, one not likely to be confused with 
any other species thus far described from North America. On both 
sexes the maculations are white and relatively broad. The smooth 
middle femora, the absence of processes on the second and sixth 
sternites, and the reduction of the seventh sternite to a spine grooved 
on its ventral surface form a combination of characters that dis- 
tinguish the male of this species. The female is distinguished by a 
black basal area on the clypeus (rarely obsolete) ; by fasciae (some- 
times broken) on scutellum, metanotum and propodeum; and by the 
Jack of any tendency in the fascia on the second tergite to inclose 
a pair of black spots. 

SPECIMENS BXAMINED 

CALIFORNIA: Mount Shasta District. 
CanaDA: (C. F. Baker). 

FLORIDA. 

Iowa: Dubuque (August 25, 1872) ; Muscatine (August 8,°1889, Witter). 
KAwnsas: Riley County (September, Marlatt). 
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LovuisIaNA: East Point (October 7, 1907, F. C. Bishopp). 

New Mexico: Albuquerque. 

New YorRK. 

Outo: Cedar Point (August, J. B. Parker). 

OREGON. 

TEXAS. 

Fox reports this species also from Camden County, N. J. 

BEMBIX COMANTIS, new species 

Figure 222 

Male.—Black: clypeus; labrum; base of mandibles; scape below; 

space between antennae; small spot on either side of anterior ocel- 

lus; anterior orbits, broad below, shortened above; narrow posterior 

orbits abbreviated above; lateral spot on prothorax joined with spot 

on tubercle; fascia on pronotum; short lateral line on scutum above 

base of wing; narrow fascia on posterior border of scutellum; very 

narrow fascia (almost obsolete) on posterior border of metanotum; 

pair of triangular spots on posterior surface of propodeum; smali 

spot on lateral angle continuous with spot on side of propodeum; 

pair of spots on metapleura; small spot on mesopleura; broad, con- 

tinuous fasciae on tergites 1-5; first with broad medial anterior 
emargination, deepest at midline; second, third, and fourth each 
with broad anterior emargination and slight median notch; fifth 
with shallow anterior biemargination; median spot on sixth tergite; 
tip of seventh; lateral spots on sternites 24, those on 2 and 3 con- 
nected by narrow apical lines; spot on anterior coxa; femora in 
part; tibiae, except line on first pair; and tarsi; pale yellow. 

The pubescence is white, long and dense on head, thorax, propo- 
deum, and first segment of abdomen. The mandibles bear only a 
single weak tooth. The flagellum is black above, testaceous below; 
it shows no special modifications that can serve as specific charac- 
ters. The legs show no special developments. The second sternite 
bears a weakly developed madian carina and the sixth is plain. 

f Length about 18 mm. Described from a single male from Rio de 

Janeiro, Brazil. 
Type (male).—In the Carnegie Museum in Pittsburgh, Pa. 

BEMBIX BEUTENMULLERI Fox 

Bembex beutenmulleri Fox, Journ. N. Y. Ent. Soc., vol. 9, 1901, p. 83. 

Bembezx obsoleta Howarp, Insect Book, 1904, pl. 4, fig. 36. 

Bembyz« obsoleta Rouwer, Proc. U. 8. Nat. Mus., vol. 41, 1912, p. 467. 

Bembiz beutenmulleri Parker, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 105. 

The male of this species resembles the male of the pruinosa in hav- 
ing the seventh sternite developed in the form of a grooved spine, 
but differs from that species in having the maculations greatly re- 
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duced and yellow in color, and in having a pair of small, approxi- 4 

mated processes on the sixth sternite. This combination of secondary 

sexual characters distinguishes it from the male of hinez Parker, © 

to which it has a superficial resemblance. The female of this species 

can be distinguished from the female of énei by the character of the 

inner eye-margins, which on this species are distinctly divergent at — 

the clypeus. 
SPECIMENS EXAMINND 

CALIFORNIA: Los Angeles County (Coquillett). 

BEMBIX OCCIDENTALIS Fox 

oe) oe se 

Bembew occidentalis Fox, Proc. Acad. Cal. Sci, ser. 2, vol. 4, 1893, p. 10—— 
Hanpiirscu, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, 

p. 868.—Fox Proc. Acad. Nat. Sci. Phila., 1895, p. 362——Datta Torrs, Cat. 

Hym., vol. 8, 1897, p. 509. : 

Bembia occidentalis Parker, Proce. U. 8. Nat. Mus., vol. 52, 1917, p. 106. 

Like the males of pruénosa and beutenmulleri, the male of this 
species has the seventh sternite developed in the form of a grooved 
spine, and like bewtenmudleri, it has a pair of small, approximated 
processes on the sixth sternite. This species, in both sexes, is con- 
spicuous for its extensive yellow maculations. The inner eye-margins 
on both sexes are divergent at the clypeus. The mandibles are slen- 
der, almost straight, and, even on the female, almost devoid of teeth 
on the inner margin. 

: SPECIMENS EXAMINED 

Arizona: Bill Williams Fork (August, F. H. Snow); Phoenix; Yuma (August 

14, 1905, H. Brown). 

CALIFORNIA. 

LoweER CALIFORNIA: San Jose del Cabo. 

New Mexico: (C. F. Baker). 

OrEGon: Van Sickle Canyon (September 18, 1904, HB. 8S. G. Titus). 

BEMBIX INFUMATA Handlirsch 

Bembex infumata HaNptirscn, Sitz. Akad. Wissensch, Wien, Math.-Nat. CL, 

vol. 102, 1893, p. 841.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 506. 

Bembex nubilipennis CAMERON, Biol. Centr.-Amer., Hym., vol. 2, 1888-1890, p. 101 

(misidentification ). 

The male of this species has the wings almost clear, while the 
wings of the female are distinctly infumated at the base. On both 
males and females the maculations are almost white. The second 
and sixth sternites of the male bear conspicuous processes and the 
sixth bears, in addition to the median process, a pair of well-devel- 
oped lateral processes. Only three specimens of this species are 
found in the United States National Museum, a male and a female 
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bearing the label, “ Guadalajara, VII, 27, Jal. Mex., McClendon,” 
and a second male bearing only the label, “Mexico.” Handlirsch 
based his description of the species on three females from Guana- 

juato, Mexico. 
BEMBIX LITTORALIS Turner 

Bembez littoralis Turnrsr, Proc. Zool. Soc. Lond., 1910, p. 353. 

I have before me a single male of this species determined by ‘Turner 
and bearing the label, “ Port Darwin, 12 02.” The clypeus, except a 
very narrow apical border, is black and the frons, except a small area 
between the antennae and a small spot on each side the anterior ocellus, 

is likewise black. The thorax, except the narrow posterior border of 
the pronotum and the tubercles, and the propodeum are entirely 
black. The maculations on the abdomen are limited to widely sepa- 
rated narrow fasciae on tergites 2-5 and lateral spots on sternites 
24, The antennae are without structural modifications, the middle 
femora are smooth below, the second and sixth sternites bear proc- 
esses, and the seventh tergite is triangular in outline and roundly 
pointed at the apex. 

BEMBIX INOPS Handlirsch 

Bembex inops HAnpiirscH, Sitz. Akad. Wissensch, Wien, Math.-Nat. Cl., vol. 

102, 1893, p. 833. . 

' I have before me a male and a female of this species identified by 
Handlirsch and obtained by the United States National Museum as 
an exchange. They bear the label, “ Ihering, Rio Grande, Brasil.” 
As pointed out by Handlirsch, this species closely resembles Bembix 
multipicta Smith, of which species it may prove to be only a regional 
variety. 

BEMBIX MULTIPICTA Smith 

Bember multipicta SmirH, Ann. Mag. Nat. Hist., vol. 12, 1873, p. 300.—Hanp- 

LIRSCcH, Sitz. Akad. Wissensch, Wien, Math.-Nat. Cl., vol. 102, 18938, p. 831.— 

DALLA Torre, Cat. Hym., vol. 8, 1897, p. 509. 

The fasciae on all tergites on both sexes are interrupted and that 
on the second incloses, more or less perfectly, a pair of black discal 
spots. On all specimens before me the scutum bears a pair of narrow 
discal lines, much reduced on one female. On the specimens from 
Mexico (two males and two females) the maculations on the thorax, 
propodeum, and abdomen are white. Ona single female from Brazil 
the maculations are yellow, those on the tergites, the metanotum and 
dorsum of propodeum being pale yellow. The three females agree in 
having a more or less well developed dusky spot above on the apical 
segment of all tarsi. The black on the legs is much more extensive 
on the female from Brazil than on those from Mexico. 
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SPECIMENS EXAMINED 

Brazit: Diamantinas, Minas Gereas (November 14-18, 1919, Cornell University | 

Expedition ). : : 

Mexico: Atencingo (June 1, 1922, EB. G. Smyth); San Rafael, Jicoltepec; — ; 

Tuxpan, Jalisco (September 3, McClendon). | 

Handlirsch reports this species also from Guatemala; Demerara;. | 
Bogota; and Monta, Peru. 

BEMBIX FLAVOLATERA, new species 

Figures 94, 95 

Type (male).—Black: labrum; mandibles, except tips; lower part 
of frons prolonged by a narrow line upward to meet a transverse 
series of three spots below anterior ocellus; broad anterior orbits 
shortened above; scape below; posterior orbits narrowed above; pro- 
thorax except narrow line in front of tubercles; broad lateral lines 
and pair of conspicuous discal lines on scutum; triangular lateral 
spots on scutellum; minute lateral spots on metanotum; sides of 
propodeum (but not lateral angles) ; large spot on metapleura; meso- 
pleura almost entirely; fasciae on tergites 14 interrupted, those on 

5 and 6 continuous; fascia on first tergite narrowest and most widely 
interrupted; fasciae on tergites 2, 3, and 4 broadly bisinuate on 
anterior dorsal border; fasciae on 5 and 6 acutely emarginate at mid- 
line on posterior border; second sternite, except narrow median line 
terminating on anterior border of tubercle and small pair of basal 
lateral black spots; third and fourth sternites almost wholly; broad 
fascia on fifth; apical fascia on sixth; coxae and trochanters more or 
less; femora, except black line on posterior surface of first pair 
and basal part of third; tibae, except narrow line above on all; and 
tarsi; yellow or white. The white is limited to the apical fascia on the 
sixth sternite and to the fasciae on the tergites, of which those on 
tergites 1-3 show traces of yellow on their anterior margins, and 
particularly at the sides. 

The flagellum is black above but light colored below, and while 
some of the segments show specialized areas, none of them are exca- 
vated or spinose. The terminal segment is only slightly curved and — 
at the apex is roundly truncate. The second sternite bears a large, 
median tubercle or process, whose apex is curved posteriorly and 
sharply pointed. The sixth sternite bears a broad triangular raised 
urea, whose apex on the median line can scarcely be called a point. 
The middle femora are plain. The anterior metatarsus bears seven 
spines, of which the basal one is small. The wings are hyaline and 
the second abscissa of the cubitella is lacking. The pubescence on 
head, thorax, propodeum, and base of abdomen is white and some- 
what longer than is usually the case in this genus. The form of the 
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apex of the seventh tergite is peculiar, as is shown in Figure 95. The 

seventh sternite is narrowed and rounded at the apex and is carinate 

on the midline. 
Length about 15 mm. This species is closely related to B. littoralis 

Turner, with which it agrees in the character of the genitalia, the 

antennae, the processes on the sternites, and the wings. It differs 
in the form of the seventh tergite and particularly in the extent of its 
maculations. It is also somewhat larger than Jittoralis. If it were 
not for the great difference in the extent and in the color of the macu- 

- Jations, I should be inclined to consider this individual only a variety 
of littoralis, which, according to Turner, is a variable species. De- 
scribed from a single male bearing the label, “S. Australien, Her- 
mannsburg, Finke River v. Leonhardt G.” 

Type.—tIn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX AGRESTIS, new species 

Figures 80-82 

Type (male).—Black; labrum; clypeus; mandibles, except tips; 
short, broad anterior orbits; spot on either side anterior ocellus; 
space between antennae; scape below; posterior orbits not reaching 
vertex; narrow line on posterior border of pronotum; apical half of 
tubercle; minute lateral spots on posterior border of metanotum 
interrupted fascia on propodeum, broadest on posterior surface; con- 
tinuous fasciae on tergites 1-6, the first narrow and somewhat sinu- 
ate, second inclosing a pair of dorsal black spots, third, fourth, and 
fifth broadly biemarginate on anterior dorsal border; median spot 
on seventh tergite extending to apex; lateral spots on sternites 2-6; 
median spot on second sternite; femora in varying degree; tibiae, 
except large spot below on all; and tarsi; yellowish white. 

The flagellum is pale beneath and shows no special modifications, 
being neither spinose nor excavated. The middle femora are neither 
serrate nor dentate. The second sternite bears a median, laterally 
compressed tubercle whose sides are provided with numerous hairs 
as is the surface of the sternite generally. The sixth sternite bears a 
bluntly pointed, triangular median process and the seventh, whose 
apical border is emarginate at midline, bears a conspicuous median 
carina. The seventh tergite is truncate at the apex. 

The allotype (female) resembles the type very closely in its macu- 
lations. The color is more yellowish than on the type. There is a 
spot on side of prothorax connected with spot on tubercle; a con- 
spicuous spot on mesopleura; spot on side of propodeum. The sixth 
sternite is black. The sixth tergite is narrowed and rounded at the 
apex and the sides are only slightly sinuate. On its sides are found 
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a series of short, stout, spinelike hairs, among which are numerous 
long slender hairs, but neither extend to the apex. 

The wings on this species are hyaline. The pubescence is normal, — 
being most conspicuous on propodeum and base of first abdominal - 
segment. There is a slight carina between the antennae and the 

anterior metatarsus is provided with six spines. 
Length 16 mm. Described from one male and one female, each | 

of which bears the label “Abessinien Eritrea bei Asamara, 2.111.138, 
Dr. Klass, S. G.” 

Type.—tIn Zoologisches Museum der Universitat, Berlin. 

BEMBIX TEXANA Cresson 

Bembex texana Cresson, Trans. Amer. Ent. Soc., vol. 4, 1872, p. 219.—Hanp- 

LIRSCcH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, p. 830.— 

DALLA ToRRE, Cat. Hym., vol. 8, 1897, p. 514. 

Bembiz texana Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 111. 

On this species, both males and females, the maculations are white, 
sometimes slightly tinged yellowish. The wings are almost hyaline. 
The fascia on the second tergite incloses, sometimes completely, some- 
times incompletely, a pair of black discal spots. On the clypeus of 
the female are invariably present a pair of black basal spots that 
vary in prominence on different specimens. The dorsum of the pro- 
podeum and the metanotum are without maculations and those on the 
scutellum and scutum are limited to small lateral spots. The middle 
femora of the male are smooth beneath. 

SPECIMENS EXAMINED 

ARKANSAS: Daleville (September 13, 1904, C. R. Jones). 

FLoripa: Crescent City (April 28, 1908, Van Duzee); Hnterprise (May 16); 

Jacksonville (Ashmead); La belle (April 27, 1912); Lake Harney (May 

8); Sanford (April 30, 1908, Van Duzee). 

GeEorGIA: Billy’s Island, Okefenoke Swamp (June, 1912); Spring Creek (July 

16-19, 1912) ; Tifton (May 6, 1896). 

LovISIANA: Fuierson (July 6, 1903, A. W. Merrill) ; Logansport (June 8, 1906, 

W. D. Pierce) ; New Orleans (July). 

New MExtico. 

Texas: Dallas (June 2, 1907, W. W. Yothers) ; Rosser (June 28, 1905, C. R. 

Jones). 

BEMBIX MELANASPIS Parker 

Bembiz melanaspis PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 109. 

Through its nfumated wings and extensive yellow maculations 
this species resembles nubilipennis, but the two species are quite 
distinct. On the male of this species the flagellum is neither spinose 
nor dentate, the middle femora are smooth below, the sixth sternite 
lacks small lateral processes, and the genitalia are different from 
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those of nubilipennis. The female can readily be distinguished from 
the female of nubilipennis by the presence of black, more or less 
extensive, on the clypeus, which on nubilipennis is entirely yellow. 

Arizona: (C. F. Baker). 

CarirorniA: Bard (August 14, 1920, H. R. Reed) ; Los Angeles County (Coquil- 

lett) ; San Bernardino County (Coquillett). ; 

BEMBIX TROGLODYTES Handlirsch 

Bembdew troglodytes HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol. 102, 1893, p. 829.—Daxia Torre, Cat. Hym., vol. 8, 1897, p. 515. 

Bembia troglodytes ParKer, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 108. 

This species and the following one (helianthopolis) are closely 
related and are not likely to be confused with any other North 
American species. On both species the antennae of the males are 
plain, neither spinose nor excavated, the middle femora are smooth 
below, and the fasciae on the tergites, except that on the first, are 
continuous, and that on the second incloses, either perfectly or im- 
perfectly, a pair of black discal spots. Z'roglodytes is much more 
slender in build than spinolae and its related species. The macula- 
tions are yellow. 

Of the 11 specimens on which Handlirsch based his description 
of this species, 3 bore the label “ Mexico.” Apparently the locality 
from which the other specimens were obtained was unknown. 

SPECIMENS EXAMINED 

ARIZONA: (C. F. Baker). 

New Mexico: Las Cruces (August 27, Townsend). 

Texas: Austin; Cypress Mills (Ashmead); Huntsville (C. Hartmann). 

BEMBIX HELIANTHOPOLIS Parker 

Bembia helianthopolis ParKrer, Proc. U. S: Nat. Mus., vol. 52, 1917, p. 118. 

This species is closely related to troglodytes, as was pointed out 
above. The male may be distinguished from the male of troglodytes 
by the lack of discal marks on the scutum, lack of maculations on the 
dorsum of the propodeum, and by the difference in the form of the 
genital stipes. The females of the two species are separated on the 
difference in their maculations: helianthopolis has the labrum (ex- 
cept sometimes the extreme lateral margins), the scape, and the 
sixth tergite black; troglodytes has these part yellow or conspicu- 
ously maculated with yellow. 

SPHCIMENS BXAMINED 

Kansas: Barber County (1916, R. H. Beames). 

Texas: Victoria (July 15, 1915. J. D. Mitchell). 
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BEMBIX BAHIAE, new species 

Figure 90 

Type (male).—Black: labrum; mandibles, except tips; clypeus; 

scape below; area between antennae extended upward; pair of spots 

below anterior ocellus; broad anterior orbits shortened above; pos- _ 

terior orbits narrowed and shortened above; posterior border of 
pronotum; sides of prothorax, except large irregular spot in front 
of tubercle connected with black of pronotum; short, lateral lines 
above tegulae on scutum; pair of conspicuous lateral spots on scutel- 
lum; narrow, interrupted fasciae on metanotum; irregular spot on 
lateral angles of propodeum; metapleura; larger spot above and 

smaller spot below on mesopleura; broad fasciae on tergites 1-7; 
fasciae on tergites 1 and 5 narrowly interrupted at midline; fasciae 
on tergites 2-4 biemarginate on anterior dorsal border and deeply 
notched at midline on posterior border; lateral spots on sternites 
2-5; greater part of femora; tibiae; and tarsi; yellow or white. 
Maculations on posterior border of pronotum and on scutellum and 
metanotum are white; elsewhere they are light yellow. 

The clypeus is strongly and roundly arched and is scarcely carinate 
at the base. The frons is wide and between the antennae is weakly 
carinate. The inner eye-margins are parallel. The flagellum is 
black above, testaceous below, and none of its segments are spinose 
or excavated. The anterior metatarsus bears six spines and the 
middle femora are neither serrate nor dentate. The second sternite 
bears a small, thin, laterally compressed process and the sixth a nar- 
row, triangular, sharply pointed process. The seventh sternite bears 
a median longitudinal carina that terminates at the apex of the 
sternite in a process much resembling that on the second sternite. 
The apex of the seventh tergite, is broadly triangular and roundly 
pointed. The pubescence is normal and the wings are hyaline. 

Length 15 mm. Described from a single male (the type) bearing 
the label, “ Bahia Blanca, Argentina.” 

Type.—Cat. No. 40846, U.S.N.M. 

BEMBIX DIVERSIPENNIS Smith 

Bembew diversipennis Smirn, Ann. Mag. Nat. Hist., vol. 12, 1873, p. 297.— 

HAnpiirscH, Sitz. Akad. Wissensch. Wien. Math.-Nat. Cl., vol. 102, 1893, 

p. 786.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 504—Turner, Ann. Mag. 

Nat. Hist., ser. 8, vol. 10, 1912, p. 373. 

I have before me two females that have been referred to this species. 
One bearing the label, “ Togo Mangu, I. 02, G. Theirry S.,” has been 
determined by Bischoff. This specimen bears well-developed fasciae 
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on, the scutellum, metanotum, and dorsum of the propodeum, and 
well-developed fasciae on tergites 1-5, of which only that on 

tergite 5 is interrupted (narrowly) ; that on tergite 1 bears a single 
anterior emargination; that on 2 bears a pair of inclosed black 

discal spots; those on 3 and 4 are anteriorly biemarginate; and 6 is 
ferruginous. The other specimen bearing the label, “ D. O. Afrika, 
Tabora, 7.08, Wintgens S. G.,” differs from the first in having the 
clypeus yellowish; in having the ferruginous on the sixth tergite 
almost obliterated; and in having the fascia on the first tergite 
widely interrupted. The two specimens agree in having the antennae 
ferruginous, in having the clypeus and frons, except a black area 
about the anterior ocellus, predominantly ferruginous, in having the 
maculations of the prothorax ferruginous, in having the sides of the 
mesothorax, metathorax, and propodeum black, in having the lateral 
spots on the sternites reduced or wanting, and in having the basal 
half of the wings heavily infumated. The eyes are strongly diver- 
gent at the clypeus. 

_ This species seems to be widely distributed over the eastern, central, 
and southern parts of Africa. Smith described the species from 
Angola. Handlirsch reports it from Massailand, Congo, Zanzibar, 
and Dar-Es-Salaam, German East Africa. Turner reports it from 
Nyassaland, Mashonaland, and Harar, Abyssinia. 

BEMBIX MADECASSA Saussure 

| Bembex madecassa Saussure, Mitth, Schweiz, Ent. Ges., vol. 8, 1891, p. 260.— 

HANpDLIRScH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, 

p. 818.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 507. 

I have of this species a single female determined by Kohl and 
bearing the label, “ O Madagaskar, Tamatave, Voelzkow S., XI. 04.” 
On this specimen the thorax and propodeum are entirely black; ter- 
gites 1 and 5 bear only vestiges of lateral spots; tergites 2, 3, and 4 
bear narrow sinuate fasciae interrupted at midline; the sixth tergite 
and the sternites are entirely black. This species seems to be confined 
to Madagascar. 

BEMBIX VARIABILIS Smith 

Bembex variabilis SmirnH, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 325.— 

HANDLIRSCH, Sitz. Akad. Wissensch, Wien, Math-Nat. Cl., vol. 102, 1893, 

p. 846.—DALLA Torre, Cat. Hym., vol. 8, 1897, p. 515.—TurNer, Ann. Mag. 

Nat. Hist., ser. 8, vol. 16, 1915, p. 446. 

I have before me a single female that agrees quite closely with 
Smith’s description. It bears the label, “ Cairns, N. Q., J. F. Illing- 
worth, Collector.” This species seems to be widely distributed over 
Australia. 
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BEMBIX ATRIFRONS Smith 

Bembex atrifrons Smiry, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 327. 

Bembegr flavilabris SmirH, Ann. Mag. Nat. Hist., ser. 4, vol. 12, 1873, p. 299. 

Bembex atrifrons TuRNER, Proc. Zool. Soc. London, 1910, p. 353; Ann. Mag. Nat. 

Hist., ser. 8, vol. 16, 1915, p. 441. 

T have at hand a single female that I have referred to this species. 
It differs slightly from Smith’s description: the extreme ventral 
margin of the clypeus and its extreme ventro-lateral angles are macu- 
lated ; shortened, narrow anterior orbits are present; there are lateral 
spots on the prothorax united with the yellow on the tubercles; and 
there are small, round lateral spots on the scutellum. The metano- 
tum, propodeum, mesopleura, metapleura, the sixth tergite, and all 
sternites are black. ‘The specimen bears the label, “Adelaide, Behr 
S.” Turner reports this species from Yallingap and Busselton, West 
Australia, and also from South Perth. 

BEMBIX NUBILOSA, new species 

Type (female)—Black: labrum; mandibles, except tips; clypeus, 
except pair of small basal spots, of which one is almost obsolete; 
area between antennae; small vertical stripe below anterior ocellus; 
scape below; broad anterior orbits, shortened and deflected inward 
above; narrow posterior orbits, shortened above; tubercles and nar- 
row posterior margin of pronotum; spot on tegula; small lateral 
spots on scutellum; spot on posterior-lateral angles of propodeum; 
short, narrow line on mesopleura; broad fasciae on tergites 1-5, first 
interrupted medially, second and third broadly and deeply biemargi- 
nate on anterior border and also widely emarginate at middle on 
posterior border, fourth and fifth similar to second and third, but 
with emarginations less well developed; lateral spots on sternites 24; 
femora apically; tibiae, except line below on first and second pairs; 
and tarsi; yellow or creamy white. 

The flagellum is black above, yellowish below, especially toward the 
apex. ‘The wings are heavily infumated, the hind wings throughout. 
and the basal three-fourths of the front wings. The pubescence is 
white, dense, and comparatively short on head, thorax, and propo- 
deum. On the abdomen it is shorter but unusually well developed, 
especially on the tergites of the last three segments. The frons is 
very wide and the inner eye-margins parallel. The sixth tergite is 
coarsely punctate, even to the apex, giving the surface a roughened 
appearance. ‘The second sternite is finely punctured with numerous 
larger punctures among the fine ones; on the midline there is an 
evident, though not prominent, carina. The fasciae on the tergites 
are a pale creamy, almost white, color, while the legs are orange 
vellow. 

dns | 
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The paratype differs from the type in the absence of any black on 
the clypeus; in the presence of a yellow spot on the side of the 
prothorax and another on the metapleura; and in the fact that the 
lateral spots on the scutellum form a curved fascia interrupted 
medially. In Handlirsch’s table this species runs to infwmata, but it 
differs from that species in the greater infumation of the wings and 
in having all the fasciae on the tergites, except that on the first, 
continuous. 

Length 17 mm. Described from two females from San Luis 
Potosi, Mexico. 
Type.—tn the collection of Massachusetts Agricultural College, 

Amherst, Mass. 

BEMBIX LUZONENSIS, new species 

Type (female).—Black: labrum; mandibles, except tips; clypeus. 
except broad, black basal border; line on scape below ; lower border of 
frons limited between the antennae by a black spot extending from 
the insertion of one to the insertion of the other and prolonged up- 
ward by a very narrow median line dividing the yellow above the 
antennae along the midline; spot below anterior ocellus connected 
with yellow of frons below; short anterior orbits; posterior orbits 
very narrow above; narrow posterior border of pronotum; side of 
prothorax, except spot on tubercle; small spot on lateral angle of 
propodeum; broad, vertical anterior spot on side of propodeum; two 
elongated spots on metapleura; oval posterior spot and large, irregu- 
lar anterior spot on mesopleura; widely separated lateral spots on 
first tergite; continuous fascia on second tergite with wide posterior 
dorsal emargination that is extended into the fascia on right and 
left; continuous fascia on third tergite with pair of deep, rounded, 
anterior, dorsal emarginations and broad, shallow, median posterior 
emargination; continuous fascia on tergite 4 similar to that on 3; 

fascia on tergite 5 interrupted at dorsal midline; small lateral spots 
on sternites 2-3; anterior coxe below; line on anterior and posterior 
borders of all femora; all tibiae above; and anterior tarsi above; 
pale creamy yellow. 

_ The flagellum is black. The inner eye-margins are very slightly 
divergent at the clypeus. The pubescence is very short and incon- 
spicuous. The wings are lightly and uniformly infumated and the 
second abscissa of both radiella and cubitella is present. The an- 

_ terior metatarsus is provided with only five spines. The disk of the 
second sternite is smooth and shining and bears scattered, coarse 
punctures. The sixth sternite is feebly carinate on midline and is 
densely covered with very fine punctures, among which are scattered 
many coarse ones and consequently is covered with a fine pubescence, 
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among which are present many coarser hairs. The sixth tergite, 
which is bluntly triangular and broadly rounded at the apex, is finely 
punctate and covered with a fine, dense, closely appressed pubescence, 
among which near the lateral margins are numerous coarser and 
longer hairs. The extreme apical margin is smooth and shining. 

Length 20 mm. Described from a single female bearing the label, 
“ Philippinen, Insel Luzon, Rolle V.” 
Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX NUPERA, new species 

Type (female).—Black: labrum; mandibles except tips; clypeus 

in part; broad anterior orbits; pair of spots on frons below level of 

anterior ocellus; posterior orbits broad below and each interrupted 

at vertex; posterior broader of pronotum €nclosing a pair of elon- 

gated black lateral spots; sides of prothorax; lateral lines, pair of 

transverse posterior spots and vestiges of pair of longitudinal discal 

lines on scutum; fascia on posterior border of scutellum; fascia on 

metanotum; vestiges of fascia on propodeum; large spot on side of 
propodeum (not reaching lateral angle) ; line on anterior margin of 
metapleura; two spots on mesopleura; conspicuous, continuous 
fasciae on tergites 1-5, that on first slightly narrowed medially, those 
on 2-5 bisinuate on anterior border the sinuations on tergite 2 widely 
separated, the width of the separation decreasing from two to five, 
those on 2-4 acutely emarginate at midline on posterior border; apex 
of tergite 6; fasciae on posterior border of sternites 2-5; tibiae in 
part; and tarsi; @ ight and variable shade of yellow. Clypeus in 
part; scape; flagellum below; legs, except tibiae in part and trasi; 
large median spot on sternite 2 almost interrupting the fascia; 
median transverse area between the black basal border and the pos- 
terior fascia practically interrupting the fascia on sternites 3-5; sixth 
sternite entirely; and basal part of the maculation on tergite 6; 
ferruginous. 

The flagellum is dusky above, being darkest toward the apex. The 
ferruginous is most in evidence on the basal segments of the legs and 
on the sternites. The clypeus on its basal half is strongly carinate 
and its color is a mingling of light yellow and ferruginous with a 
basal spot on either side the carina that is almost black. The basal 
portion on either side the carina is covered with short, dense, 
silvery pubescence. The frons is wide and carinate between the 
antennae and the inner eye-margins are slightly divergent at the 
clypeus. The anterior metatarsus is provided with seven spines. 
The wings are hyaline and the second abscissa of the cubitella is 
lacking. The disk of the second sternite is smooth and shining and 
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except on the midline bears numerous coarse punctures, while those 
at the sides are much finer. The sixth tergite is broadly rounded at 
the apex and the sixth sternite is noncarinate. The pubescence, 
which is short and white, is almost lacking on dorsum of thorax and 
propodeum. 

Length 20 mm. Described from a single female bearing the label, 
“Witu Lamu, G. Denhardt G.” 

Type.—tin the Zoologisches Museum der Universitat, Berlin. 

BEMBIX CAPENSIS Lepeletier 

Bembew capensis LrerxLetier, Hist. Nat. Ins. Hym., vol. 3, p. 273.—HANpDLIRSCH, 

Sitz, Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1898, p. 853.—DaLia 

Torre, Cat. Hym., vol. 8, 1897, p. 503. 

To this species I have referred a single female bearing the label, 
“D.S. W. Afrika, Lindt S.” The clypeus is covered with fine, sil- 
very pubescence. In other respects it conforms very closely to the 
description of the species as given by Handlirsch, who reports it 
from South Africa (Transvaal and Capeland). 

BEMBIX GRACILENS, new species 

Figure 109 

Type (female).—Black: narrow fascia on posterior dorsal border 
of pronotum, connecting large, lateral spots; tubercle and narrow 
line running downward from it on side of prothorax; narrow fascia 
on posterior border of scutellum; fascia on metanotum; interrupted 
fascia on dorsum of propodeum; lateral angles of propodeum; broad 
fasciae on tergites 1-5, first greatly narrowed (almost interrupted) 
at dorsal midline, second inclosing pair of elliptical, dorsal spots, 
third strongly and fourth weakly biemarginate on anterior dorsal 
border; small lateral spots on sternites 2-5; yellow. Clypeus, an- 
tennae, except tips above; narrow line between antennae and pair 
of spots above them; three spots on frons at level of anterior ocellus; 
broad anterior orbits deflected inward from eye-margins above 
anterior ocellus; posterior orbits; apex of sixth tergite; apex of sixth 
sternite; narrow apical lines joining yellow lateral spots on sternites 
2-5; legs for the most part; ferruginous. The clypeus and mandibles, 
as well as the lower part of the posterior orbits, are more yellow 
than ferruginous. The tibiae and tarsi also show this mingling of 
yellow and ferruginous and the femora at the base are marked with 

black. . 
The basal half of the wings is strongly infumated, whereas the 

apical part is hyaline. The pubescence is white and comparatively 
abundant on head, sides of thorax, and on the propodeum. On the 
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clypeus it is short, dense, and silvery. The frons is wide, weakly — 
carinate between the antennae, and the inner eye-margins are ap- 
proximately parallel. The anterior metatarsus bears six spines. The — 
disk of the second sternite is shining and bears scattered, coarse 
punctures. The apical part of the sixth tergite is plainly carinate 
at midline. 

In Handlirsch’s table this species runs, although not accurately, to 
B. tricolor Dahl. It differs from that species in having no black on 

the clypeus and in the absence of any maculations on the sides of the 
mesothorax, metathorax, and propodeum. Furthermore, the wings 
of this species are strongly infumated at the base, while the apical 
portion is hyaline. The insect is decidedly slender in form and the 
sixth tergite is broadly rounded at the apex. 

Length 17 mm. Described from a single female bearing the label, 
“D. S. W-Afrika, 1901, Liibbert S. V.” 
Type—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX LIVENTIS, new species 

Type (female).—Black: labrum; mandibles, except tips; clypeus, 
except pair of large, dark basal areas; scape below; lower part of 
frons; pair of rounded spots below anterior ocellus; broad, anterior 
orbits barely reaching the level of anterior ocellus; broad, posterior 
orbits, each greatly narrowed and interrupted at vertex; prothorax, 
except anterior transverse dorsal spot and dusky line in front of 
tubercles; broad, lateral lines and pair of vary narrow, obscure, 
longitudinal, discal lines on scutum; narrow fascia on posterior bor- 
der of scutellum; very narrow fascia on metanotum; shortened 
fascia on propodeum interrupted, at midline; almost the entire 
side of propodeum (but not the lateral angles); anterior portion 
of metapleura; mesopleura almost wholly; fascia on first tergite 
narrow and interrupted at dorsal midline; fascia on second ter- 
gite broader, interrupted at midline and bisinuate on anterior 
dorsal border; fascia on third similar to that on second; fascia 

-on fourth similar to those on second and third, but continuous; 
fascia on fifth broken into a central and lateral spots; apical por- 
tion of sixth; small posterior lateral spots on sternites 2-5; apical 
margin of sternite 6; legs, except more or less of the coxae and tro- 
chanters, dusky spot below on middle femora, and dark one above 
and one below on posterior femora; yellow, which varies in shade on 
different parts of the body. 

The maculations on the dorsal part of the thorax and on the abdo- 
men are decidedly pale, whereas those on the sides of the thorax 
and on the legs show a tendency toward ferruginous. The flagellum 
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is black above, but of a light shade of ferruginous below. The inner 
eye-margins are a trifle wider apart at the clypeus than at the vertex. 
The frons is broad and between the antennae strongly carinate. The 
basal half of the clypeus on the midline is also strongly carinate, 
while the median apical portion is somewhat flattened. Except the 
ridge of the carina and the apical flattened part, the clypeus is cov- 
ered with fine, silvery pubescence. The anterior metatarsus bears seven 
spines. The disk of the second sternite is shining and on either side 
the midline are scattered coarse punctures, among which are numer- 
ous fine punctures. Only a small, median anterior area is free from 
punctures. The sixth sternite is slightly carinate on midline and is 
closely covered with punctures, in which coarse and fine are inter- 
mingled. The sixth tergite is broadly rounded at the apex. The 
wings are clear and the second abscissa of both radiella and cubitella 
is present, although the latter is much reduced. The pubescence on 
thorax, propodeum, and abdomen is of normal character. The dorsal 
surface of the abdomen, when light strikes it at the proper angle, 
shows a beautiful, bluish iridescence, a character not commong among 
species of this genus. 

Length, 20 mm. Described from a single female bearing the label, 
“D. Ostafrika, Mikidani, I1.-IV. 1911, H. Grote S. G.” 

Type.—tin the Zoologisches Museum der Universitat, Berlin. 

BEMBIX HEXASPILA, new species 

Type (female).—Black: labrum; mandibles, except tips; space 
between antennae continued broadly upward to join, below anterior 
ocellus, a transverse band that unites with the anterior orbits; broad 
anterior orbits almost interrupted below junction with transverse 
band, but above it deflected inward to join the posterior orbits on 
the vertex; scape, except black line above; posterior orbits broad 
below; pronotum; broad lateral lines and broad U-shaped discal 
mark on scutum; broad continuous fascia on scutellum; metanotum; 
broad, curved facia on propodeum covering most of its dorsal and 
posterior surfaces; lateral angles and sides of propodeum; meta- 
pleura; mesopleura; mesosternum, except pair of black spots anterior 
to each middle coxa; very broad, continuous fasciae on tergites 1-5, 
all acutely emarginate at midline on posterior border, the first with 
a pair of rounded dorsal spots, of which one is not completely in- 
closed, second and third each with a pair of elliptical dorsal spots, 
and fourth and fifth bisinuate on anterior dorsal border; first ster- 
nite; second sternite, except large central black spot and pair of 
small anterior lateral black spots; third sternite, except large median 
and pair of anterior lateral black spots; fascia on fourth resembling 

22764 29-10 
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the maculation on third, but reduced in extent; posterior lateral spots 

on fifth; extreme posterior lateral edges of sixth; legs, except black 

stripe above on all femora, small black spot below on anterior tibiae 

and one above on posterior tibiae, and a varying degree of black on 

coxae and trochanters; yellow. The fasciae on the tergites show two 

colors, the posterior portion of each fascia being much lighter (more 

nearly white) than the anterior portion. The first tergite, in addi- 
tion to the broad dorsal fascia found on its curved surface, bears 
a conspicuous fascia across its anterior vertical surface. The U- 
shaped discal mark on the scutum shows a tinge of rufous. 

The flagellum above, except the terminal segment, is black; this 
segment and the lower surface of the flagellum are ferruginous. 
The clypeus and the lower part of the anterior orbits are covered 
with a silvery pubescence. Elsewhere the pubescence is short and 
white and presents the normal appearance. The frons between the 
antennae and the base of the clypeus at midline are only slightly 
carinate. The frons is broad and the inner eye-margins are slightly 
wider apart at the vertex than at the clypeus. One anterior meta- 
tarsus bears seven and the other eight spines, of which the two at the 
apex of each differ greatly from one another in length. The disk 
of the second sternite is shining and bears only coarse punctures. 
The apex of the sixth tergite is broadly rounded and on the midline 
is devoid of punctures. The sixth sternite is noncarinate and is 
covered with coarse setigerous punctures that become smaller near 
the basal lateral margin. The first intercubitus vein is almost 

straight and the second abscissa of the cubitella is lacking. 
Length 18 mm. Described from a single specimen bearing the 

label, “ Pusa, Coll. Bingham.” It also bears the laber, “ Bembew 
orientalis Hdl.,” but by whom the determination was made is not 
shown. 

Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX BORNEANA Cameron 

Bembex borneana CAMERON, Proc. Zool. Soc. Lond., vol. 2, 1901, p. 26. 

In the collection of the United States National Museum, bearing 
the label, “'Tambak,” is a single female that has been identified as 
Bembiz borneana Cameron, but by whom the identification was made 
is unknown. Cameron based his description of this species on the 
male alone, the female at that time apparently being unknown to 
him. It is possible that this specimen was determined by Cameron 
himself some time after his description of the species and sent to 
Ashmead in an exchange, but of this we have no proof. If a de- 
scription of the female of this species has been published, I have not 
seen it. 
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This female is smaller than the male Cameron described, being less 
than 20 mm. in length. The anterior metatarsus is broader and 
flatter than usual in this genus, thus agreeing with the male from 
which the species was described. In this respect it resembles Bembia 
palmata Smith, but the dilation of the anterior metatarsus is less 
pronounced on this specimen than on palmate. The clypeus bears a 
pair of large, basal, black spots; the scutellum and metanotum each 
bears a narrow, interrupted fascia, and the scutum bears a broken 
U-shaped discal mark. The propodeum bears a prominent curved 
fascia, and the sides of the thorax and propodeum are yellow, except 
a black spot below the tegula on the mesopleura, another in front 
and above the middle coxa, and a vertical black stripe on the pro- 
podeum. The fasciae on tergites 1-5 are narrow, the first inter- 
rupted, the second inclosing a pair of black discal spots, and the 
third, fourth, and fifth biemarginate on anterior border. The yellow 
on the sternites is limited to small lateral spots on 2 and 3. The 
anterior metatarsus is provided with only five spines. 

BEMBIX PALMATA Smith 

Bembex palmata SmitH, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 325. 

Bembew tridentifera SmirH, Ann. Mag. Nat. Hist., ser. 4, vol. 12, 1878, p. 298. 

Bambex palmata HANpLIRScCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. Cl. 

vol. 102, 1893, p. 751.—Datta Torre, Cat. Hym., vol. 8, 1897, p. 511.— 

Turner, Ann. Mag. Nat. Hist., ser. 8, vol. 16, 1915, p. 438. 

I have at hand a single female that I have referred to this species. 
On the lateral border of the clypeus running to the ventral margin 
is a short but deep depression, causing the clypeus at this point, 
when viewed from in front, to appear to overhang the base of the 
mandibles. With regard to the maculations, this specimen agrees 
with Handlirsch’s description of the species. It is from Australia 
and bears the label, “ N. Queensland, Coll. Bingham.” 

BEMBIX SPIRITALIS, new species 

Type (female).—Black: labrum, mandibles, except tips; clypeus, 
except large medial black spot; scape below; frons between antennae; 
broad but shortened anterior orbits; three spots on frons below the 
level of anterior ocellus; pair of spots on vertex not connected with 
orbits; broad posterior orbits, above extending inward and down- 
ward on the occiput; prothorax almost wholly; broad lateral lines and 
U-shaped discal mark on scutum; broad fascia on posterior border 
of scutellum; fascia on metanotum; broad, curved fascia on pro- 
podeum; mesopleura, metapleura, and side of propodeum almost 
wholly; broad, continuous fasciae on tergites 1-5, occupying the 
anterior part of the tergites and leaving an evident posterior black 
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border; fasciae on tergites 1-3 each inclosing a pair of black discal — 
spots, and those on 4-5 deeply emarginate on anterior border; small 
lateral spots on sternites 2-4; femora largely; tibiae, except spot — 
above on first pair and spot below on hind pair; and tarsi; creamy — 
yellow. 

The fasciae on the tergites are lighter in shade than the macula- 
tions on the body, some of which take on an orange shade of yellow. 
The mandibles are long and slender and are unidentate. The pro- 
boscis (maxillae) is longer than is normal in this genus and when 
at rest can not be completely concealed beneath the labrum. The 
clypeus is unusually prominent and basally is distinctly carinate on 
the median line. Apically the clypeus is somewhat flattened 
medially and its apical margin is strongly arcuate in form. The 
frons is very broad, forming more than one-third of the total width 
of the head. The flagella are missing. The anterior metatarsus is 
provided with six spines. The yellowish pubescence is long and 
unusually well developed on the head, thorax, and propodeum. The 

sixth tergite is narrowed and roundly pointed at the apex. 
Length 15 mm. Described from a single female, the type, bearing 

the label, “ Espirito Santo, Brasil, H. Rolle, Berlin W.” 
Type—tin the Zoologisches Museum der Universitat, Berlin. 

BEMBIX MELANCHOLICA Smith 

Bembex melancholica SmirH, Cat. Hym. Ins. Brit. Mus., vol. 4, 1856, p. 328.— 

HANpD.LirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, 

p. 783.—DaLLA Torre, Cat. Hym., vol. 8, 1897, p. 508. 

In the collection of the United States National Museum there is a 
single female of this species received in exchange, but by whom iden- 
tified is not known. It bears the label, “W. Sumatra, Pedang, 
23.XIT. 08, Schoede, S. G.” In all respects, except that of the color 
of the maculations, this specimen agrees quite closely with Smith’s 
description of the species. Instead of being “livid yellow,” as 
Smith describes the maculations, they are on this specimen very 
pale, hardly to be regarded as yellow. The abdomen, however, shows 
that blue-black iridescent ground color that Smith reports for this 
species. In addition to Sumatra, Handligsch lists the points of 
distribution: Borneo, Malacca, Singapore, Madras, Salvatti, and 
Morty Islands. 

BEMBIX BORREI! Handlirsch 

Bembex borrei HANDERLISCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol- 

102, 1893, p. 866.—Daxua Torre, Cat. Hym., vol. 8, 1897, p. 502. 

In the United States National Museum are two females that I 

have referred to in this species. They bear the label, “ Culasi Panay, 
P. I., June, 1918, McGregor.” A description follows: 
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Black: labrum; mandibles except tips; clypeus in part; minute 
spot between antennae; pair of spots at their insertion; minute spot 
below anterior ocellus; spot on scape below; anterior orbits, almost 
obsolete; posterior orbits narrowed and shortened above; fascia on 

pronotum continued on tubercles and sides of prothorax; pair of 
lateral spots on side of prothorax; lateral lines and U-shaped discal 
mark interrupted at midline on scutum; fascia on posterior border of 
scutellum; fascia on metanotum; curved fascia on propodeum ex- 
tended on posterior surface and narrowly interrupted; lateral angles 
and side (in part) of propodeum; vertical spot on metapleura; tri- 
angular spot on mesopleura; continuous fasciae on tergites 1-5, first 
with pair of rounded dorsal and pair of pointed lateral anterior 
emarginations, second and third narrowed at midline and each en- 
closing pair of discal spots, fourth and fifth broadly biemarginate 
on anterior border; pair of lateral spots on sternites 2-5, those on 
second and third extended and attenuated medially; femora, except 
line on both anterior and posterior surface; tibiae, except line on 
anterior and posterior surface of first and second pairs and on pos- 
terior surface of third pair; and tarsi; yellow. 

The markings on the thorax and abdomen are bright lemon yellow; 
those on the legs are darker in shade; the markings on the head are 
very pale. The flagellum is black and the wings are hyaline. The 
pubescence is light in color and normal in development. The sixth 
tergite is roundly pointed and is uniformly and rather coarsely 
punctate, except at the apex and on the midline of the posterior half 
of the tergite, which are devoid of punctures. The frons is relatively 
broader than usual and the inner eye-margins are parallel. The 
black basal border of the clypeus on one specimen is expanded at the 
midline so as to reach almost to the ventral border of the sclerite; 
on the other specimen the black is confined to a pair of irregular 
basal spots. 

BEMBIX LONGIPENNIS, new species 

Type (female).—Black: labrum; clypeus, except a pair of narrow 
lines paralleling the basal margin; mandibles, except tips; frons to 
level of anterior ocellus, except pair of large black spots; scape, 
except small apical spot above; anterior orbits deflected inward at 
anterior ocellus and reaching almost to vertex; posterior orbits 
broad below; prothorax, except three anterior black dorsal spots; 
broad lateral lines and long, narrow discal lines on scutum; fascia 
on posterior border of scutellum; fascia on posterior border of 
metanotum; curved fascia on dorsum of propodeum broadly ex- 
tended on posterior surface; lateral angles and sides of propodeum 
almost wholly; metapleura; mesopleura almost completely; broad 
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fascia on first tergite narrowed and narrowly interrupted at mid-— 

dorsal line; broad fasciae on tergites 2-5, all slightly sinuate on | 
posterior dorsal border, that on 2 inclosing pair of large, elliptical — 
spots and acutely emarginate at median anterior border, that on 3 — 
biemarginate, and those on 4 and 5 bisinuate on anterior border; — 
apex of sixth tergite; pair of small anterior spots on sternite 2; _ 
lateral spots connected by very narrow apical lines on sternites 1-5, — 
each apical line apparently interrupted at mid-ventral line by a dark ~ 
ferruginous spot; legs, except more or less of basal joints, line above 
on all femora, narrow line below on tibiae, and small spot or line at 
base above on tibiae; yellow. 

The flagellum below is ferruginous; above it is quite dark but — 
shades to ferruginous at the apex. The anterior metatarsus is pro- 
vided with six spines, of which the basal one is quite small. The 
wings are hyaline and very long, reaching the end of the abdomen. 
The second abscissa of both radiella and cubitella is present. The 
frons between the antennae and the adjacent basal part of the clypeus 
are distinctly carinate. The sixth tergite is coarsely punctate and 
the apical part is distinctly ferruginous. The sixth sternite is dis- 
tinctly carinate on the midline and, like the sixth tergite, its apex is 
marked with ferruginous. ‘The disk of the second sternite is smooth 
and shining and bears numerous, scattered, coarse punctures. 
The paratype (female) differs from the type in having the fascia on 

the scutellum interrupted at midline; in having the fascia on the first 
tergite reduced to lateral spots; in having the inclosed spots on the 
fascia on the second tergite reduced to anterior emarginations; and 
in having the fascia on tergite 5 narrowly interrupted at the mid- 
dorsal line. The ferruginous markings on the sixth abdominal 
segment are present, but less well developed than on the type. 

Length 22 mm. Described from two females, each of which bears 
the label, “ Nyassa-See, Langenburg, 9-19-VIII, 98, Fiitteborn S.” 

Type.—tn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX LATIFASCIATA Turner 

Bembezx tatifasciata Turner, Ann. Mag. Nat. Hist., ser. 8, vol. 10, 1912, p. 57; 

Ann. Mag. Nat. Hist., ser. 8, vol. 16, 1915, p. 443. 

I have at hand a single female that I have referred to this species. 
The second sternite (third and fourth also) is entirely yellow; the 
sixth tergite bears lateral spots; the fasciae on the tergites are broad 
and only the first is narrowly interrupted. These fasciae on the 
tergites have their anterior borders yellow and the posterior part 
white. The scutellum, metanotum, and propodeum each bears a 
prominent fascia; there is a prominent U-shaped discal mark on the 
scutum; and there is a pair of black spots on the clypeus. The 
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specimen bears the label, “S. Australien, Hermannsburg, Finke 
River, v. Leonhardi G.” Turner reports the species also from West 
Australia. 

BEMBIX LAETA, new species 

Figure 115 

Type (female).—Black: labrum; mandibles, except tips; clypeus, 
except pair of black medial spots and pair of very narrow lines at 
base; lower part of frons connected by vertical line with spot below 
anterior ocellus; scape below; broad anterior orbits deflected inward 
from the eye-margin at the vertex; posterior orbits; prothorax, ex- 
cept narrow line in front of tubercles; broad lateral lines and broad 
unbroken U-shaped discal mark on scutum; broad fascia on posterior 
border of scutellum; fascia on metanotum; curved fascia on dorsum 
of propodeum broadly extended on median posterior surface; lateral 
angles and sides of propodeum; metapleura; greater part of meso- 
pleura; broad fascia on tergite 1, abruptly narrowed and interrupted 
at dorsal midline; continuous fasciae on tergites 24, that on 2 
inclosing pair of narrow, elliptical, black spots those on three and 
four biemarginate on anterior border and all three acutely emargi- 
nate at midline on posterior border; fascia on fifth tergite narrowed 
and interrupted at dorsal midline; lateral spots on tergite 6; lateral 
spots connected by apical lines on sternites 2-5; coxae and tro- 
chanters more or less; femora except spot below and narrow line 
above; tibiae; and tarsi; yellow. The legs of the U-shaped discal 
mark on the scutum are decidedly rufous in color. 
The flagellum is slender, black above, except the terminal seg- 

ment, which is fuscous, and yellowish below, shading to fuscous 
at the apex. The frons is broad and the inner eye-margins are 
approximately parallel. The wings are hyaline and the second 
abscissa of both the radiella and the cubitella is present. The an- 
terior metatarsus is provided with six spines. The pubescence is 
light in color, short, and relatively dense on head, thorax, propodeum 
and base of abdomen. The disk of the second sternite is smooth and 
shining and bears scattered, coarse punctures. The sixth tergite 
is narrow and roundly pointed at the apex. . 

Length 15 mm. Described from a single female bearing the label, 
“D. O. Afrika, 18, 12, 10, Makonde-Hochld, Grote S. G.” 

Type.—tIn the Zoologisches Museum der Universitat, Berlin. 

BEMBIX BELLATRIX, new species 

Figure 96 

Type (female).—Black: labrum; mandibles, except tips; scape 
below ; spot between antennae; broad anterior orbits, shortened above, 
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defiected away from the eye-margins and narrowed; posterior orbits — 

broad below; narrow posterior border of pronotum; sides of pro-— 
thorax, except irregular black spot in front of tubercles; short — 
lateral lines above base of wings and pair of narrow longitudinal — 
discal lines on scutum; narrow fascia on posterior border of scutellum; — 
narrow fascia on posterior border of metanotum; curved fascia on 
propodeum, broadened and interrupted at midline on posterior sur- — 
face; lateral angle continuous with large spot on side of propodeum; 
large spot on metapleura; smaller spot on mesopleura; broad, con- 
tinuous fasciae on tergites 1-5; fascia on first tergite with a median © 
anterior emargination extended to right and left, thus producing a 
large, flattened, heart-shaped area in the fascia; second fasciae 
with a wider but shallower median anterior emargination partly © 
inclosed; third and fourth fasciae each also with a shallow median 
anterior emargination; large apical heart-shaped spot on sixth ter- 
gite; lateral spots connected by narrow apical lines on sternites 2-5; 
spot on anterior coxa; femora in part; tibiae, except line above and 
one below on anterior pair and line below on middle pair; and 
tarsi; pale tinged with light creamy yellow. 

The flagellum is black, paler below. The frons is broad and the 
inner eye-margins are parallel. The dorsal border of the clypeus at 
the midline is extended upward between the antenna, forming an 
angle whose apex is above a line marking the lower level of the inser- 
tion of the antennae on the frons (fig. 96). Although this modi- 
fication in the form of the dorsal border of the clypeus is not unique 
with this species, it is more pronounced than on any species I have so 
far seen. The frons between the antennae and the dorsal part of the 
clypeus are distinctly carinate. The anterior matatarsus bears six 
spines. The wings are hyaline. The sixth tergite is triangular in 
outline, rather narrow, and roundly pointed at the apex. The second 
sternite is uniformly, closely, and finely punctate throughout its 
entire surface, with here and there a few somewhat larger punctures 
scattered over it. 

With the type I have associated as a paratype a single female that 
may prove to be a female of another species. It is more slender than 

_the type; this is particularly evident with regard to the thorax. The 
color of the maculations on the abdomen is distinctly greenish yellow. 
In other respects, including the form of the clypeus and the punc- 
tation of the second sternite, it agrees so closely with the type that 
under the circumstances I am forced to regard it as a variant of this 
species. 

Length about 17 mm. Described from two females, of which the 
type bears the label, “ Brasilien, St. Cath. Joinville, Schmalz S. V.,” 
and the paratype, the labels, “ Brasilien, Freir. 8S.” and “3738 Bras.” 
T'ype—tn the Zoologisches Museum der Universitat, Berlin. 
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BEMBIX GENEROSA, new species 

Figures 107, 108 

Type (female).—Black: clypeus; labrum; mandibles, except tips; 
frons below level of anterior ocellus, except pair of black spots; 
scape, except small spot above; broad anterior orbits; broad pos- 
terior orbits united above; prothorax entirely; broad lateral lines and 
broad U-shaped discal mark on scutum; broad posterior fascia on 
‘scutellum; metanotum; broad, curved fascia on propodeum; pos- 
terior surface, lateral angles and sides of propodeum; sides and 
venter of mesotharax and metathorax entirely; continuous fasciae 
on tergites 1-6, the first with deep, round, median, anterior emargi- 
nation, almost inclosed, and pair of shallow, posterior, dorsal emargi- 
nations, second inclosing pair of elliptical, dorsal, black spots, third, 
fourth, and fifth biemarginate on anterior border, sixth with anterior, 
lateral emarginations; second sternite, except large median and small 
transverse posterior spot; lateral spots on sternites 3-5 connected by 
broad, apical bands; legs, except small black spot above on posterior 

femora; yellow. 
The flagellum, which changes to fuscous at the apex, is black above 

and yellowish below. The wings are hyaline and the second abscissa 
of the cubitella is lacking. The anterior metatarsus bears eight 
spines. The disk of the second sternite is densely covered with 
minute punctures and is also covered with a very fine, short pubes- 
cence. The pubescence elsewhere on the body is unusually short and 
sparse, in fact, almost lacking. The sixth tergite bears a small 
pygidal area, which is set off by lateral ridges and whose surface is 
coarsely punctate and shows an evident median carina. The sixth 
sternite is densely and finely punctate with coarse punctures scattered 
over its surface, and is accordingly provided with, fine, dense pub- 

- escence, in which are scattered many relatively longer, coarser hairs. 
This species stands close to B. chlorotica Handlirsch, from which 

it differs in its slightly smaller size and in the character of its 
maculations. 

Length 16 mm. Described from a single specimen bearing the 
label, “ S. Somala Karo Lola 6. 5. 01, B. v. Erlanger.” 

Type.—tin the Zoologisches Museum der Universitat, Berlin. 

BEMBIX PIRAPORAE, new species 

Type (female).—Black: labrum; mandibles, except tips; clypeus; 
lower part of frons produced upward in a stripe on the midline to 
join a large spot below anterior ocellus; a smaller spot on either side 
this large central spot; broad anterior orbits reaching vertex, where 
they are deflected inward away from eye-margins; scape below; 
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posterior orbits; prothorax, except black area above and dusky spot — 
in front of tubercles; conspicuous lateral lines and broken U-shaped ~ 
discal mark on scutum; fascia on scutellum, narrowed toward the ~ 
midline and rather widely interrupted; fascia on metanotum; curved ~ 
fascia on propodeum, interrupted at midline on posterior surface; — 
lateral angles and almost the entire sides of propodeum; metapleura 
and mesopleura entirely, except narrow black lines along the sutures; 
fasciae on tergites 1-5, all interrupted at mid-dorsal line, except the 
second; fascia on second tergite biemarginate on anterior border, the 
emarginations almost enclosed; fasciae on tergites 3-5 also more or 
less conspicuously biemarginate on anterior dorsal border; pair of 
basal lateral spots on sixth tergite; sternites 1-5, except small median 
and pair of small, anterior lateral spots on second, and pair of ante- 
rior emarginations on fifth; legs, except more or less black at articula- 
tions of coxae and trochanters, black on femora above, and black on 
basal part of tibiae above; yellow. 

The flagellum is black with a narrow, yellowish line below, ‘becom- 
ing testaceous toward the apex. ‘The longitudinal lines of the 
broken U-shaped discal mark on the scutum are tinged with reddish. 
The wings are hyaline. The pubescence is relatively well developed, 
white, and longer and more conspicuous on*the head than elsewhere. 
The frons is wide, forming almost half of the width of the front 
aspect of the head. The inner eye-margins are parallel. The an- 
terior metatarsus bears six spines. On the sixth tergite there are 
evident, though weakly developed, lateral ridges and the punctures 
on the apical half of the tergite are coarse. 

The paratype differs from the type only in having an anterior, 
median, black area on sternites 3 and 4 and in having the lateral 
ridges on the sixth tergite almost obsolete. 

Length 18 mm. Described from two females (type and paratype) 
bearing the label, “ Pirapora, Minas Gereas, Brazil, November 11-13, 
1919, Cornell U. Exp.” 
Type.—tn the collection of Cornell University. 

BEMBIX INCOGNITA, new species 

Type (female).—Black: labrum; mandibles, except tips; clypeus; 
lower part of frons; scape, except spot above; broad anterior orbits 
joined by a transverse band below the anterior ocellus, and above 
this point deflected away from the eyes and continued to the vertex; 
broad posterior orbits continued at the vertex beyond the border 
of the eyes but not meeting; prothorax; broad lateral lines and 
prominent U-shaped discal mark on scutum; broad fascia on 
posterior border of scutellum; metanotum; broad fascia on pro- 
podeum; posterior surface, lateral angles, and sides of propodeum 
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almost completely; metapleura; mesopleura; mesosternum, except 

spot in front of middle coxa; broad fasciae occupying the middle of 
tergites 1-5, the first bearing a prominent median anterior emargina- 
tion, the second and third each enclosing a pair of black discal spots, 
the fourth biemarginate on anterior border, the fifth narrowed and 
interrupted at mid-dorsal line; sixth tergite with broad V-shaped 
apical maculation; sternite two with pair of anterior lateral spots 
and pair of posterior lateral spots joined by a narrow apical line; 
sternites 3-5 with posterior lateral spots joined by apical lines; legs, 
except more or less black on coxae and trochanters, a black stripe 
above on all femora, and some black below on anterior tibiae; 
yellow. 

The flagellum is ferruginous, somewhat darker above than below, 
- especially in the case of the first two segments. The clypeus is not 

' more prominent than normal and is only slightly carinate on midline 
at the base. The eyes are but slightly divergent at the clypeus. The 
anterior metatarsus is provided with six spines. The wings are 
hyaline and the left front wing bears a small triangular accessory 
cell between the first and second cubital cells. The pubescence is very 
short and sparse. The legs of the U-shaped discal mark on the 
scutum are distinctly reddish in color. 

Length 20 mm. Described from a single female (type) bearing 
only the label, “ Coll. Bingham.” It bears no locality label whatever. 
In general appearance it resembles melancholica Smith and taiwana 
Bischoff, but the maculations are more extensively developed and are 
also brighter in color than on those two species. 
Type.—tn the Zoologisches Museum der Universitat, Berlin. 

Genus MICROBEMBEX Patton 

Figures 9, 10 

Microbembex Parton, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 364—Fox. Proc 

Acad. Nat. Sci. Phila., 1895, p. 363.—Kout, Ann. des K. K. Naturhist. 

Hofmus., vol. 11, 1896, p. 434.—Parxrr, Proc. U. 8S. Nat. Mus., vol. 52, 1917, 

roe Oe 

B. Bembeces aberantes HAanpiirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

Cl., vol. 102, 1893, p. 878. 

Bember Fox (part), Proc. Acad. Nat. Sci. Phila., 1894, p. 303.—DaLLa Torre 

(part), Cat. Hym., vol. 8, 1897, p. 501. 

Genotype—Bembex monodonta Say by original designation. 
Members of this genus differ from those of the genus Bembia and 

other allied genera in that the distal end of the radial cell does not 
he on the anterior margin of the wing (fig. 10). 

Head wide as thorax; middle of vertex slightly depressed below the 
level of the top of the eyes; frons unusually wide, making up half, 
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and in some species more than half, of the total width of the front 
aspect of the head; anterior ocellus reduced to a linear, transverse, 
arcuate cicatrice; clypeus prominent, bulging, in some species, when 
viewed from the side, resembling a blunt nose; mandibles edentate; 
maxillary palpus composed of three segments, labial of one; first 
intercubitus straight; metacarpus at its apical end not confluent with 
the anterior margin of the wing; posterior-lateral angles of propo- 
deum rounded, its posterior, dorsal, median border somewhat promi- 
nent and overhanging somewhat the slightly excavated posterior 
surface of the segment; second sternite of male usually provided with 
a more or less well developed median process; eighth sternite ending 
in a single spine; spatha of male genitalia as in Figure 57. 

KBY TO SPECIES OF MICROBERMBEX 

1. Males (visible segments in abdomen 7; segments in antenna 13)--_-___- we 

Females (visible segments in abdomen 6; segments in antenna 12)______ ihe 

2. Seventh tergite bearing distinct lateral spines__-__-___-____-_-------_-- bidens. 

Seventh itergite*withoutidateral ispines=2. = sae. ee oes one 3. 

8. Hind femur near middle point distinctly widened, forming rounded obtuse 

angle on posterior border: (fig. 49)),_2.-_--_-- =~ = sulphurea. 

Hind: femur “not -thus:.developed= = - a ee eee 4, 

4. Seventh tergite with evident rounded lateral angles, best seen in ventral 

View: (figs 54) assets Ce ae oa Hs 6 ee ee ee tricosa. 

Seventh #tergite not iso developed 2: 2-15 4 etait ee 3 ee eee ee 5. 

5. Process on second sternite long and curved (fig. 64) ; clypeus, large spot on 

mesopleura, and large discal spots on scutum, yellow___-___-__-___- aurata. 

Process on second sternite otherwise; above combination of maculations not 

PHCSOM EL 352 a et CS a oe eee ee ere Se 6. 

6. Process on second sternite blunt and hirsute (fig. 66) _---____--_-____ hirsuta. 

Process on second sternite otherwise_____________________--____ monodonia. 

7. Sixth tergite at base with distinct lateral spinelike angles__________ natalis. 

Sixth tergite without basal lateral angles2- =) 22 2 ee ee eee 8. 

§. Anterior metatarsus with eight spines" =" 2282-3 eee ee bidens. 

Anterior metatarsus not with elght Sspiness25 222 eee) ee eee 9. 

9. Posterior apical angle of anterior metatarsus not extended in form of promi- 

nent lobe; apical emargination of clypeus ellipsoid in form (fig. 61). 

nasuta, 

Posterior apical angle of anterior metatarsus extended in form of prominent 

lobe; apical emargination of clypeus arcuate in form (fig. 9) _—-----__ 10. 

10. Anterior metatarsus with seven spines; second abscissa of cubital vein equal 

in length to second abscissa of radial; length 15 mm_____________ equalis. 

Anterior metatarsus not with Seven spines; second abscissa of the cubital 

vein not equal in length to second abscissa of radial________________-- ata le 

11. Fasciae on tergites bicolored, yellow dorsally, pale or creamy colored Jater- 

ally :(Jamai cal) =e oe es ee Ee ee ce Lee ee tricosa. 

Fasciae on tergites uniform in color, yellow or pale_________-___________ ee 

12. Pubescence on head, thorax, and propodeum unusually long and dense, very 

conspicuous on dorsum and lateral angles of propodeum__________ hirsuta. 

Pubescence: not unusually long,;and dense. -=224. 222) be ee fee 13. 
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13. Clypeus unusually prominent, the depth of its apical emargination is to the 

greatest width of the emargination as three is to four__________ sulphurea. 

Clypeus less prominent, depth of the apical emargination as compared with 

the width of the emargination not as above____--__-_____-__ 14. 

14, Clypeus, scape, mesopleura, and large discal spots on scutum, yellow__aurata. 

Combination of maculation as given above not present__________ monodonta. 

MICROBEMBEX BIDENS, new gpecies 

Figures 56-59 

This species differs from all other species of the genus so far 
described, in that the anterior metatarsus on both males and females 
is provided with eight spines. The clypeus is very prominent and 
the depth of its apical emargination is to the width of the emargina- 
tion approximately as four is to five. The maxillary palpus is 
composed of four segments, the labial of two. The seventh tergite 
of the male bears a pair of lateral apical spines and the median ter- 
minal portion is broad and emarginate at the apex (fig. 59). The 
male genitalia are distinct, as shown in Figure 57, and the spine on the 

eighth sternite bears on its ventral surface a short spine (fig. 56). 
The second sternite of the male near its posterior border bears a 
transverse, swollen area, which bears at its posterior midventral 
point a short, pointed tubercle. The apex of the sixth tergite of the 
female is deeply emarginate, causing the tergite to end in a pair of 
short spines (fig. 58). The pubescence on the head, thorax, and 
propodeum is short, relatively sparse and somewhat silvery, espe- 
cially on the frons. The wings are hyaline. 

Type (male).—Black: labrum; mandibles, except tips; clypeus, 
except black border at base; scape, except small spot above; anterior 
orbits shortened and narrowed above; spot below anterior ocellus; 
posterior orbits; posterior border of pronotum and of sides of 
prothorax, including tubercles; lateral lines broad anteriorly and 
pair of discal lines on scutum; fascia on scutellum greatly narrowed 
at midline; fascia on metanotum; broad, curved fascia on pro- 
podeum; lateral angles continuous with sides of propodeum; large 
spot on mesopleura; broad, continuous fasciae on the tergites 
(rendering the dorsum of the abdomen, when straightened, almost 
entirely yellow) ; second sternite almost wholly; continuous fasciae 
on sternites 3-7, narrow on the more posterior sternites; legs, ex- 
cept some black on coxae, trochanters, and femora above; yellow. 

The allotype (female) differs in color but little from the type. 
There is no black on the clypeus; the posterior orbits are extended 
on the vertex; the fasciae on the tergites and sternites are not quite 
so well developed; and the black on the femora is a little more 
extensive. 
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On the type and on some of the paratypes the fascia on the first — 
tergite. incloses a pair of small, approximated, black, discal spots. — 
On some specimens these spots are joined, forming a single median 
spot. Variation in the character and extent of the maculations is 
usually great in species of this genus, but in the case of this species, 
as represented by the 14 specimens at hand, variation in the macu- 
lation is very slight. All males have a black border at the base of 
the clypeus; this black border is lacking on all females. On the 
females the discal marks on the scutum are broad and on some these 
marks assume a broken U-shaped form. 

Length 14 mm. Described from seven males and seven females 
(including the type and allotype), of which 13 bear the label, “ La 
Rioja, W. Argentina, B. P. Clark, donor.” The remaining speci- 
men, a female, bears the label, “ Pie de Palo, San Juan, Argentina, 
11 March, 1920, Cornell U. Expedition.” 

Type and allotype.—Cat. No. 40851, U.S.N.M. 

MICROBEMBEX SULPHUREA (Spinola) 

Figures 49, 50 

Bembex sulphurea Spinoua, Gay’s Hist. Fis. y Polit. de Chile, vol. 6, 1853, 

. 319. 

ells sulfurea HANDLIRSCH, Stiz. Akad. Wissensch. Wien, Math. Nat. CL, 

vol. 102, 1893, p. 885.—DALLA Torre, Cat. Hym., vol. 8, 1897, p. 514. 

The males of this species have the hind femora dilated at the 
middle point (fig. 49), a character that, so far as I am aware, is 
not possessed by any other species of the genus. Furthermore, the 
spine of the eighth sternite has a distinct hook at the tip, as is shown 
in Figure 50. Apparently Handlirsch overlooked this in his de- 
scription of the species. The females (and males also) have the 
clypeus strongly prominent so that its junction with the frons at 
the midline forms an angle more nearly approaching a right angle 
than on any other species except nasuta. The apical emargination 
of the clypeus for the junction with the labrum is greater than a 
semicircle, so that the depth of the emargination compared with 
its extreme width is approximately as 3 is to 4. The size of the 
individuals, the color of the maculations, and the extent of their 
development all vary greatly. 
Among the specimens of this species before me are two males, iden- 

tified by Handlirsch and bearing the label, “ Oberer Magdalenen, 
Strom”; a male identified by Kohl and bearing the label, “ Chile, 
Concepcion, 1903, Herbst ”; a female identified by Handlirsch and 
bearing the label, “ Brasilien”; and a female identified by Reed and 
bearing the label, “ Chile, E. C. Reed.” In addition to these I have. 
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_ referred to this species a male from southern Chile, collected by 
M. J. Rivera, and females collected at Rio Janeiro, Bogata, Cayenne, 
and La Paz, Bolivia. 

MICROBEMBEX TRICOSA, new species 

Figures 538-55 

This species is based upon specimens from Jamaica. The male is 
distinguished by the evident rounded lateral angles of the seventh 
tergite, which give to the apex of the tergite a distinct triangular 
outline (fig. 54). The spine of the eighth sternite is flattened, 
straight, and truncate at the apex. On the female the fasciae on the 
tergites are of two colors: the dorsal median portion is yellow or 
greenish yellow, while the lateral parts are creamy yellow or pale. 
The pubescence on the frons of the female is silvery on the lower part 
and on the areas bordering the eyes, but that on the upper central 
part shows a decided golden tinge. The pubescence on the frons of 
the male is distinctly golden. 

Type (male).—Black: labrum; clypeus; mandibles except tips; 
scape below; vestiges of posterior orbits; central spot on dorsum of 
prothorax united with a line on posterior border of pronotum that is 
continuous on tubercles and sides of prothorax; lateral lines and pair 
of large discal spots on scutum; large lateral spots showing a ten- 
dency to elongate along the anterior border of scutellum; metanotum; 
broad, curved fascia on propodeum narrowed at midline; large tri- 
angular spot on mesopleura; broad fasciae occupying almost the en- 
tire surface of tergites 1-6; fascia on second tergite inclosing pair 
of small, widely separated discal spots; fasciae on tergites 3-6 with 
widely separated, more or less evident biemarginations and median 
notch on anterior border; pair of lateral apical spots on tergite 7; 
broad fascia on sternite 2; broad fascia on sternite 3 deeply biemar- 
ginate on anterior border; lateral spots on sternites 4-6 connected 
by posterior apical lines; coxae and trochanters more or less; femora, 
except more or less of the basal half of all; tibiae, except spot below 
on all; and tarsi; yellow. 

_ The maculations on the allotype (female) do not differ essentially 
from those on the type, except on the abdomen. The fasciae on the 

_ tergites of the allotype are bicolored, as has been noted above, and are 
much narrower than those on the type. While they are somewhat sin- 
uate on the anterior border, they are not emarginate and all are with- 
out discal spots. The fifth is interrupted. The sixth tergite bears’ 
apical lateral spots. There are lateral spots on sternites 2-5, of which 

those on 2-4 are connected by narrow, apical lines. The black on the 
legs is somewhat more extensive than on the type. The sixth tergite 

ends in two short spines (fig. 53). 
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The wings of this species are somewhat infumated, the infumation 

being more evident on the middle of the wing than elsewhere, more — 

evident on the female than on the male, and more conspicuous on 

some individuals than on others. The anterior metatarsus is pro- 

vided with six spines. The variation in the maculations, as shown 

by the specimens before me, is not great. On two of the male para- 
types the fascia on the first tergite also incloses a pair of discal spots, 
and on a female paratype the fasciae on both fourth and fifth ter- 
gites are interrupted. On all other female paratypes all fasciae on 
the tergites are continuous. 

Cresson described two species in this genus from specimens ob- 
tained from Cuba, argentifrons and armata. I have seen the speci- 
mens on which these two species are based and I am of the opinion 
that argentifrons is only a form of monodonta Say. The male that 
Cresson referred to his avmata represents, in my judgment, a distinct 
species, but whether this male and the female with which he asso- 
ciated it are sexes of the same species is open to question. ‘The > 
female (which Cresson made the type of avmata) does not have the 
golden pubescence on the frons that is so conspicuous on the male of 
armata, but it does have the mixed silvery and golden pubescence 
such as is found on the frons of the species I have just described. 
Furthermore, I have before me a single female from Cuba that does 
have the golden pubescence on the frons in all respects similar to that 
of the male of Cresson’s armata. If further investigation shall show 
that the female of armata Cresson and the female of the species above 
described belong to the same species, my species will fall as a synonym 
under armata Cresson and a new species will have to be described, 
based upon the male of Cresson’s armata. In this connection I wish 
to state that there is one thing of which I am certain: that is that 
the male of t¢ricosa is distinct from the males that Cresson referred 

to armata and argentifrons. 
Length 12 mm. Described from five males and six females, in- 

cluding the type and allotype, all from Jamaica. 
Type.—Cat. No. 40852, U.S.N.M. 

MICROBEMBEX AURATA Parker 

Figure 64 

Microbembex aurdia PARKER, Proce. U. S. Nat. Mus., vol. 52, 1917, p. 121. 

This species differs from monodonta in its slightly larger size, in 
its more extensive and richer yellow maculations, and particularly 
in the character of the genital stipites of the male. Only three speci- 
mens are found in the United States National Museum: the type, 
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_ bearing the label, “ California ”; the allotype, bearing the label “ Los 

_ Angeles Co., California”; and a male bearing the label, “ Bill Wms. 

Fork, Ariz., Aug., F. H. Snow.” 

MICROBEMBEX HIRSUTA Parker 

Figure 66 

_ Microbembex hirsuta ParKker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 122. 

The male of this species may be distinguished from the male of 
_monodonta by the form and the hirsute character of the process on 
the second sternite. It is further distinguished from monodonta by 
the form of the genital stipites. The females are distinguished from 
the female of monodonta by the unusual development of the pubes- 
cence on the head, thorax, and propodeum, especially on the dorsum 
TF of the propodeum. On many of the females that I have referred to 
_ this species the black on the abdomen has been replaced by brown of 
_ varying shades. These brown forms are believed to be specimens 
_ that were captured just after emergence from the pupal condition. 

SPECIMENS EXAMINED . 

ARIzoNA: Yuma (August, 1905,-Hbt. Brown). 

CALIFORNIA: Bard (July 22, H. R. Reed). 

Texas: Rio Grande, near Boquillas, Brewster County (June, 1908, Mitchell and 

Cushman), 

MICROBEMBEX MONODONTA (Say) 

Figures 9, 10, 65 

Bembezxr monodonta Say, Nar. Exp. St. Peters River, Append., 1824, p. 335.— 

HANDLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 102, 1893, 

p. 882. 

Microbembexr monodonta Patron, Bull. U. S. Geol. Surv., vol. 5, 1879, p. 362.— 

PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, pp. 119, 134. 

Microbembex tarsalis RouHwer, Proc. U. 8S. Nat. Mus., vol. 47, 1914, p. 516. 

This seems to be the most widely distributed species among the 
Bembicids of the western continent. It has been reported from prac- 
ticallygevery State in North and South America. Among the hun- 
dreds of specimens I have examined, representing localities widely 
distributed over both North and South America, I find great varia- 
tion in the color of the maculations, in the extent to which these 

-maculations are developed, and their distribution on the body. So 
far, I have been unable to find any structural variations to correspond 
to these color variations, and, in fact, no consistency in the color 
variations themselves. I am, therefore, obliged to consider this large 

22764—29——_11 
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group as a single species, since I am unable to discover trustworthy 
characters, based either on structure or color, that will enable me to 
separate it into two or more species or even into well-defined varieties. © 

MICROBEMBEX NATALIS, new species 

Figures 51, 52 

Type (female).—Black: clypeus; labrum; mandibles, except tips; 
area on frons between antennae extended upward and narrowed to 
a point connecting it with a spot below anterior ocellus; scape below; 
broad anterior orbits deflected inward above anterior ocellus; pos- 
terior orbits very*broad below, narrowed above and extended across 
the vertex a short distance, but not united; prothorax, except trans- 
verse spot above and vertical spot on side; lateral lines, and a U- 
shaped spot whose anterior ends are much dilated, on scutum; 
fascia, enlarged somewhat laterally, on posterior border of scutellum; 
fascia on metanotum; broad fascia on propodeum and its lateral 
angles broadly; metapleura; mesopleura almost wholly; very broad 
fascia on first tergite enclosing a pair of kidney-shaped discal marks 
whose concave sides face laterally and whose anterior ends are further 
separated than their posterior ends; broad, continuous fasciae on 
tergites 2—5, whose margins are slightly sinuate; apex of sixth ter- 
gite broadly; broad lateral spots joined by a narrow apical fascia 
on sternites 2 and 3; lateral spots on sternites 4 and 5 prolonged 
toward the midline but not connected; coxae and trochanters in part; 
femora, except line above on all; tibiae, except line below on first 
and second pairs and line above on third pair; and tarsi; yellow. 

The flagella are broken, only a portion of the base of one remains. 
This is black above and rusty brown below. The wings are hyaline. 
The clypeus is remarkably flat for a member of this genus, showing 
scarcely any of the prominence so evident in monodonta. The pu- 
bescence is white and remarkably short and sparse. The sixth ter- 
gite bears basally well-defined lateral angles, which, owing to the 
curvature of the tergite, point almost directly downward. This ter- 
gite ends in a pair of well-defined points. 

It is just possible that the specimen on which this species is based 
may belong to Smith’s gratiosa, but if Smith’s description of his 
species is complete and accurate, it does not belong there. Further- 
more, Handlirsch, who gives a figure of his species, wruguayensis, says 
that the abdomen of the female of gratiosa is quite similar to that of 
uruguayensis. If his conclusions are correct, this female represents a 
good species, for the sixth tergite is quite different from that of 
uruguayensis as represented in the figure given by Handlirsch. 

tate an 
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Length 13 mm. Described from a single female bearing the label, 

“Natal, Brazil, W. M. Mann.” 
Type—Cat. No. 40853, U.S.N.M. 

MICROBEMBEX NASUTA, new species 

Figures 60, 61 

This species is described from two females and is distinguished 
from all other species in the genus by the peculiar form of the 
clypeus, as shown in Figures 60 and 61. It is unusually prominent 
and bulging, the depth of its apical emargination for articulation 
with the labrum being approximately equal to the greatest width of 
this emargination. The species is further distinguished: by the 
fact that the posterior apical angle of the anterior metatarsus is 
not produced into a promient lobe, a development found on all other 

species of the genus. 
Type (female).—Black: mandibles, except tips; clypeus; labrum; 

scape; frons between antennae; spot on frons below anterior ocellus; 
very broad anterior orbits, not reaching the vertex and dilated in- 
ward at their dorsal extremity; very broad posterior orbits, almost 
united across the vertex; prothorax; broad, lateral lines and pair of 
broad, discal lines on scutum; scutellum, except median longitudinal 
black stripe; metanotum; very broad, curved fascia on propodeum; 
lateral angle, posterior surface, and sides of propodeum; metapleura; 
mesopleura and mesosternum; all tergites; sternites entirely, except 
narrow, black anterior border on fifth and sixth: legs entirely; pale, 
almost clay-colored yellow. On the anterior sternites the color is 
a more decided yellow. 

The flagellum is dark above, almost black on some segments; below 

it is a light shade of ferruginous. The wings are hyaline and long, 
reaching the end of the abdomen. The pubescence is white, and 
although dense, is exceedingly short. The apex of the sixth tergite 
is slightly and roundly emarginate. 

The paratype differs from the type in being a trifle larger and 
in having the yellow on the tergites somewhat less extensive. The 
fascia on the first tergite bears a median anterior emargination; 
that on the second has a pair of shallow, rectangular anterior emar- 
ginations; and tergites 3, 4, and 5 each shows an irregular, shallow 
black border on anterior margin, variable in outline. Tergite 6 
shows an anterior black border. The basal joints of the legs also 
show dark markings, not being wholly yellow as on the type. - 

Length 15-17 mm. The type bears the label, “ Pie de Palo, San 
Juan, 11 March, 1920, Argentine, Cornell U. Expedition.” The 
paratype bears the label, “ Argentina, Mendoza, 22. 12. 1906, Jensen 
Haarup V.” 
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Type.—tin the collection of Cornell University; paratype in a 
Zoologisches Museum der Universitat, Berlin. 

MICROBEMBEX EQUALIS, new species 

Figures 62, 63 

Type (female).—Black: labrum; mandibles, except tips; clypeus, 
except black basal band, emarginate at apical middle; scape below; 
trace of anterior orbits opposite sides of clypeus; posterior orbits; 

narrow posterior border of pronotum; tubercles; small spot on side 
of prothorax; short lateral lines above base of wings on scutum; 
small lateral spots on scutellum; fascia on metanotum; curved 
fascia on dorsum and posterior surface of propodeum; spot on ven- 
tral border of mesopleura; broad, continuous fascia on tergites 1-6, 
the anterior borders being slightly irregular and acutely emarginate 
at dorsal midline; continuous apical fasciae on sternites 2-6, some- 
what enlarged at lateral extremities and also at midventral line; spot 
on coxae variable in extent; distal part of femora varying in extent 
on the different pairs; tibiae, except spot below on anterior and 
middle pairs; and tarsi; light greenish yellow or pale creamy white. 
The fasciae on the tergites, except their extreme anterior borders, 
are almost white, while the shade of yellow on the tibiae and tarsi 
is deeper than elsewhere on the body. 

The frons is very wide and the inner eye-margins are parallel. 
The flagella are black. The clypeus is prominent, in this respect 
agreeing with monodonta. The pubescene is dense, white, and of 
normal length, being longest on head, sides of thorax and lateral 
angles of propodeum. When viewed at the proper angle the 
pubescence appears silvery, especially on frons and clypeus. The 
anterior metatarsus bears seven spines, of which the four on the 
distal portion are large and black in color, while the three on the 
proximal part are much smaller in size and are light in color. The 
second abscissa of the radius and the second abscissa of the cubitus 
are equal in length, whereas in other species the second abscissa of 
the radius is appreciably longer than the second abscissa of the 
cubitus. The sixth tergite ends in two distinct points (fig. 63). 

Length 15 mm. Described from a single female bearing the 
label, “ Tingo, Peru, Aug. 17 (Cockerell).” 

Type (male).—Cat. No. 40854, U.S.N.M. 

Genus BICYRTES Lepeletier 

Figures 15, 16, 40 

Bember Ouivirr (part), Encycl. Meth., vol. 4, 1789, p. 288. 

Moneduia DAHLBOM (part), Hym. Eur., vol. 1, 1845, p. 492. 

: 
. 

i 



© anr.5 GENERIC REVISION OF THE FOSSORIAL WASPS—PARKER 165 

Bioyrtes LEPELETIER, Hist. Nat., vol. 3, 1845, p. 53—Parxker, Proc. U. S. Nat. 

Mus., vol. 52, 1917, p. 56. 

Genotype: Bicyrtes (servilii Lepeletier) ventralis Say. Monobasic. 

Bembidula BURMEISTER, Bol. Acad. Cordova, vol. 1, 1874, p. 122.—HANDLIRSCcH, 

Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., vol. 98, 1889, p. 473.—KoHL, 

Ann. des K. K. Naturhist. Hofmus., vol. 11, 1896, p. 442—-DarLa Torrg, 

Cat. Hym., vol. 8, 1897, p. 494. 

_ Genotype: Monedula discisa TASCHENBERG. Designated by Parker in 1917. 

Members of this genus are distinguished from those of other 
genera of the tribe by the peculiar form of the propodeum, whose 
posterior surface is distinctly concave and whose posterior-lateral 
angles (except in a single species) are extended, compressed, and 
wedgelike. The anterior ocellus is reduce to a transverse, linear, 
arcuate cicatrice and the eighth sternite of the male ends in three 
points. 
Head wide as thorax; vertex on a level with the top of the eyes, 

the middle part being slightly above this level; anterior ocellus 
completely reduced to a linear, transverse, arcuate cicatrice; inner 
eye-margins somewhat divergent at the vertex; mandibles dentate; 
clypeus broad and only moderately arched; labrum about as long 
as broad at the base, its apex rounded, not emarginate; maxillary 
palpus composed of six segments, labial of four; posterior surface 
of propodeum concave, its posterior-lateral angles (except in a 
single species) extended, compressed, and wedgelike; second cubital 
cell strongly narrowed on the radial vein; pubescence always short, 
practically wanting on the abdomen; second sternite of male may 
or may not bear a process; eighth sternite of male ending in three 
spines; spatha of male genitalia as in Figure 40. 

KEY TO THE SPECIES OF BICYRTES 

1. Maies (abdomen with 7 visible segments; antenna with 13 segments) —_-_2. 

Females (abdomen with 6 visible segments; antenna with 12 segments) -_22. 

2. Posterior coxa with tooth on inner distal margin-__________________ fodiens. 

IBOStEBIOL : GOXO)WwathO Ut aif OO Gee a ase a ee oS ah ee cape ee eR 3. 

pa Middle femur. with tooth at base, below=o1.+- 3-2-8 Son foe eens So 4. 

Middle. femur ;without,tooth,.at.base sbelow=-225—- 23-24 ee i dD. 

4. Ultimate tergite black; fasciae on tergites narrow______________ _ventralis. 

Ultimate tergite maculated ; fasciae on tergites broader_____________ parata. 

5. Anterior tarsus greatly dilated; segments broad and flat_______ odontophora. 

Anterior tarsus normal; segments not broad and flat________--___--_____ 6. 

6. Fifth segment of the flagellum wider than any other segment; apical seg- 

ment.oL altars wholly. or in par tbla cea = sata) ee eee Pe, discisa. 

Fifth segment of flagellum not widened; apical segment of tarsi other- 

LUST Se ata oe a ee RS aE NS Oe OSTEO Y ee ee en See eee eee if 

7. Second sternite with distinct median process or tubercle________ tricolorata. 

Second sternite without process or tubercle... 2--2~._-~-.---- eet 

8. Mesopleura more or less conspicuously maculated_______________-___-____ 9. 

Mesopleura black 
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9. 

10. 

18 Ye 

13. 

14. 

16. 

ite 

18. 

19. 

20. 

21. 

22. 

23. 

Anterior wing heavily clouded at first cubital cell_-________________ viduata. 

Anterior wing without heavily clouded area__--__--__-____~____-__---_- 10. 

Fasciae on tergites attenuated medially; that on sixth reduced to widely 

separated ‘spots 222 bes eB ee _ ee ere re ers quadrifasciata. 

Fasciae not attenuated medially; that on sixth tergite not reduced to 

widely ‘separated: spots__25- 2 - Sper tee ee eee 1 

Fascia on posterior border of scutellum continuous, or if interrupted, the 

lateral spots show a tendency to extend along the posterior border ; genital 

stipes as in Wigure gato 2 8 eve eee annulata. 
Fascia on anterior border of scutellum continuous, or if interrupted, the 

lateral spots show a tendency to extend along the anterior border; genital 

stipes’ otherwis@s2L i 2008 Sis t09 Mee ela eee Soe 12. 

. Discal marks on scutum narrow longitudinal lines; sides of thorax profusely 

yellow.:.genitalsstipesyas in pRioure 45 22. es variegata. 

Discal marks on scutum oval spots; yellow on side limited to spot on meso- 

pleura: stipes: otherwise: == => oS Pare eee ee a Se ee ae spinosa. 

Anterior wings heavily clouded at first cubital cel]_____________--______ 14. 

Anterior wings without clouded area; infumation, if present, diffused____15. 

Dorsum of propodeum unmarked; genital stipes as in Figure 48____gracilis. 

Dorsum of propodeum marked with yellow fascia more or less complete; 

ental StLIPes AS INSET AUCs fs eae be ee eee viduata. 

5. Flagellum black; fascia on sixth tergite wanting or more widely interrupted 

than’ preceding) fascia eee Oe 2 PERSE A SAE SE Se 16. 

Flagellum not wholly black; fascia on sixth tergite always developed and 

scarcely more widely interrupted than the other fasciae______________ 19. 

sternites: without macuiationss 50 uo es ee 18. 

Sternites 2-4 with Jateralmaculations=2 2s) aoe eee ale 

Discal spots on scutum; fascia on metanotum; fasciae on tergites, orange 

Ve LLO Wy ee Pe EE Ne Bec eT PS eer ee! spinosa, 

Diseal spots on scutum lacking; metanotum without fascia; fasciae on ter- 

gites creamy, white_§.: 2.2242 dse eee eet ee necquadrifasciata: 
Tergites 1-5 maculated; wings slightly but uniformly infumated. 

quinquemaculata. 

Tergites, 1-4 meaculateds i wings hyaline s 2-1 26 on ee eee pullata. 

Seape, first two joints of flagellum, and legs ferruginous; genital stipes as 

in icure® 46 220 Sa ies OE ee Et Sia PE SE insidiatrix, 

Seape and first two joints of flagellum not entirely ferruginous; legs black 

and yellow, or black and ferruginous; genital stripes otherwise________ 20. 

Metanotum without fascia; fasciae on tergites narrow; ultimate tergite 

narrowed and bluntly pointed at the apex______________-_________ tristis. 

Fascia on metanotum; fasciae on tergites relatively broad; ultimate tergite 

OEHEGr WAS aaa coer ah Le SRE RS ee pag he 

Legs black and ferruginous; maculations deep yellow, frequently with dashes 

OF ferruzinous 222. Ail: OTs Seen. Re ee EC capnoptera. 

Legs black and yellow; markings pale creamy yellow with no trace of fer- 

TUGIN OUSMEE BO A. RE Ba Oe he PO mesillensis, 

Second sternite bearing pair of small processes; sixth tergite as in Figure 41. 

bradleyi. 

Second sternite without process; sixth tergite otherwise_______________ 23. 

Posterior coxa with tooth on inner’ distal margin__2 2-20 22 26 e 24. 

Posterior- coxa: without. tooth si". 24 Se AP I iS ee 25: 



32. 

33. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 
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Fasciae on tergites narrow; ultimate tergite black__________________ fodiens. 

Fasciae on tergites broad; ultimate tergite yellow______________ burmeisteri. 

Ultimate tergite with pygidial area and lateral ridges, sometimes weakly 

UC LOCO eee ene ee Ee ERY Ee eS 2 See ee eek 26. 

Ultimate tergite without pygidial area and lateral ridges______________ 28. 

Scutum without discal marks; mesopleura black, rarely with inconspicuous 

maculation; fasciae on tergites interrupted medially_________-_____- PA je 

Scutum with discal markings; mesopleura with evident yellow maculation ; 

faseiae.on tergites usually continuous. +2 -+..-. .. = annulata. 

Fasciae on posterior tergites shortened or narrowed laterally; sixth tergite 

RPA Negara ee capnoptera. 

Fasciae on posterior tergites not shortened or narrowed laterally; sixth ter- 

Zitewithipainor smallsmaculations_. tei) a hes et SDs ee ee pexa, 

Lateral angles of propodeum acuminate; all fasciae on tergites continuous, 

angulata. 

Lateral angles of propodeum normal form; not all fasciae on tergites 

AT UG RUE TTS Bs a waa PA le a he NS Sp NNR NL PSC aay ae 29. 

WEDS TO STER EL. VOTRE CLUS rk che IES ap BE ITE ties hy SMe ie ete Die ae al eae ah A eae Ne 30. 

Mesopleura maculated with yellow more or less___-__________________- SYA 

Flagellum and legs for the most part ferruginous; apex of ultimate tergite 

ferruginous; fascia on first tergite broad and best developed___insidiatrix. 

Flagellum black; legs black and yellow or black and ferruginous; ultimate 

tergite not ferruginous; fascia on first tergite narrow, not better de- 

eikaparsyel Ghee MH ever opl ove) dope eee ee ee 31. 

Milimratenterpaievm a Clabes =o. ee ae ee ee ae eee ee parata. 

LOPE Terie eves WEN ahead ey) 0 Egle gm a ey ner eg ee Se ee ventralis. 

idiMaLe st eneice wholly VellOowe n= — 2 a= ose ee sola, 

ODER NES eT PI OY EV) fe Fe CR Ree 33. 

itiimate: tercite .with: lateral maculations2 22 22 ole 

Anterior wing clouded at first cubital cell_______--___--_---_------- viduata. 

Anterior-wing! not clouded at first ‘cubital: cellce vine es. ee ee 34. 

. Fascia on fifth tergite much more widely interrupted than that on the first, 

or it may be lacking; discal marks on scutum lacking or reduced to nar- 

FRE Tice I SP RS SIE LT OI Oe quadrifasciata. 

Fascia on fifth tergite always present and scarcely more widely inter- 

rupted than that on first; discal marks on scutum prominent spots___-35. 

35. Lateral spots on scutellum tending to extend themselves along the anterior 

border of the sclerite; fasciae on tergites orange yollow____--_-_~_ spinosa. 

Lateral spots on scutellum tending to extend themselves along the posterior 

border of the sclerite; fasciae on tergites creamy yellow_---_--_------ 36. 

Bee ipineamnarked, With! DidCK eae ae ee eee rae See discisa, 

Wibiage wholly*yellow a2 20s uate a) eek Sd Settle ab eer 2 mendica. 

eenasciae onal) itergites:interrupted 2 ae Ss er, Byte ers 38. 

Waseiae, one oP, more; continuouss2S<+ #24) _ 25. ee es Pe ee parata. 

PS CHinmMawi LnoOut discal markings. 28 <9) 2 2 Vege) ee ae mesillensis. 

Scutum with pair-of discal lines or spots_ = — =. are ae 39. 

_ 39. Fascia on anterior border of scutellum usually narrowly interrupted at mid- 

ROUT CS eee anes Pre re et OBO Es | ok wee RE Se! NE ox 5) A EER a tae ee variegata, 

Fascia on scutellum reduced to lateral spots that tend to extend themselves 

along the posterior border of the scutellum_______-_______________ discisa. 
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BICYRTES FODIENS (Handlirsch) 

Figure 38 

Bembidula fodiens Hanpuirscu, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 98, 1889, p. 497-—DaA Lia Torre, Cat. Hym., vol. 8, 1897, p. 495. 

Bicyrtes fodiens PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 60. i 

This species and the one following (dwrmeisteri) are distinguished | 
from all others of the genus known to me by the presence of a tooth © 
on the inner apical margin of the posterior coxa. The female of this _ 
species may be distinguished from the female of burmeisteri by the — 
color of the sixth tergite, which is black on fodiens and yellow on— 
burmeistert. 'The form of the sixth tergite is shown in Figure 38. 

SPECIMENS EXAMINED 

GrEoreIA: Spring Creek, Decatur County (July 16, 1912). 

LovuIstana: Hast Point (September 5, 1807, F’. C. Bishopp) ; New Orleans (Hd 

Foster). 

Mississippi: Utica (Ashmead). 

Missouri: St. Louis (Rau). 

Texas: Calvert (June 27, 1907, F. C. Bishopp). 5 

BICYRTES BURMEISTERI (Handlirsch) 

Bembidula burmeisteri HANpLIRSCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. | 
Cl., vol. 98, 1889, p. 500.—DALLA Torre, Cat. Hym., vol. 8, 1897, p. 494. 

Bicyrtes burmeisteri Parker, Proc. U. 8. Nat. Mus., vol. 52, 1917, p. 62. 

I have before me three females that I have referred to this species, 
all of which vary somewhat from Handlirsch’s description of the 
species. But, since the original description was made from a single 
specimen, some variation from the description is to be expected. No 
specimen has any maculation on the mesopleura. All have narrow 
apical fasciae joining the lateral spots on the sternites. One (from 
Texas) has the scape wholly yellow. Of the other two (from Mexico) 
one has a well-developed, curved fascia on the propodeum, while the 
other has no trace of such a fascia. The specimen from Texas and 
one of the two from Mexico have conspicuous lateral spots and a pair 
of small discal spots on the first tergite, whereas the second one from 
Mexico has the first tergite wholly black. This specimen and the one 
from Texas have the wings but slightly infumated but the other 
Mexican specimen has the wings almost as heavily infumated as are 
the wings of fodiens. So far as I am aware, the male of this species 
has not been described. 

SPHCIMENS EXAMINED 

Mexico: Guadalajara (July 5, 1903, McClendon). 

Texas: Brownsville (September 29, 1906, J. C. Crawford). 
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BICYRTES VENTRALIS (Say) 

Figure 16 

Monedula ventralis Say, Exp. St. Peters River, vol. 2, 1824, p. 336. 

Bicyrtes servilii LereLetirr, Hist. Nat., vol. 3, 1845, p. 63. 

Bembidula ventralis HANpLIRSCH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 98, 1889, p. 495.—DaLia Torre, Cat. Hym., vol. 8, 1897, p. 496. 

Bicyrtes ventralis Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 62. 

This is the most abundant species of the genus in North America 
and is widely distributed over the United States and Canada. In the 
western part of the United States it is largely replaced by parata. 
‘The males of these two species are the only ones that have the middle 
femur provided with a distinct tooth near the proximal end below. 
Along with the wide dispersal of ventralis goes a wide variation in 
the extent and color of the maculations, and this variation holds 
true for both males and females. The color varies from orange 
yellow through lighter shades to light creamy white. My observa- 
tions on this species seem to indicate that in the western part of its 
range it appears only in the light-colored forms. The wings are 
infumated, but the degree of infumation also varies. 

BICYRTES PARATA (Provancher) 

Monedula parata ProvancHeEr, Add. Hym. Quebec, 1888, p. 416. 

Bembidula parata Fox, Proc. Acad. Sci. Phila., 1895, p. 353. 

Bembidula meliloti RoHwer, Ent. News, vol. 19, 1908, p. 376. 

Bicyrtes parata PARKER, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 64. 

This is a western species and as now recognized appears under 
two forms, one in which both males and females have the maculations 
yellow and the other in which both males and females have the 
maculations white. As was pointed out in the notes on ventralis, 
that species and this one, in regard to the male, are characterized by 
the presence of a tooth on the middle femur. Furthermore, the 
antennae of the males of these two species have the same modifica- 
tions. The male genitalia of the two species show no trustworthy 
differences. Even the infumation of the wings can not be relied upon 
to separate the two species. It follows, therefore, that we must 
depend upon the maculations, upon their extent and their color, 
for characters with which to separate the two species. 

On typical forms of parata the color of the maculations is yellow, 
the fasciae on the tergites are broad, either all narrowly interrupted or 
some interrupted and some continuous. In addition, the sixth tergite 
of the female and the seventh of the male bear conspicuous lateral spots. 
In typical forms of ventralis the fasciae on the tergites are always 
interrupted, relatively narrow, and the fascia on the first tergite is 
much reduced or wanting. The sixth tergite of the female and the 
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seventh of the male are invaribly black. Uufortunately, all speci- 
mens are not typical, and it is these nontypical forms that cause the - 
difficulty in identification. The white forms of parata might be — 
considered a distinct species were it not for the fact that there is an — 
intermediate series passing by gradations over to the yellow form | 
of parata on the one side and another series passing likewise over to — 
ventralis on the other side. Much more work must be done in the 
field before the problem here presented can be solved in a satisfactory 
manner. 

SPECIMENS BXAMINED 

CALIFORNIA: Los Angeles County (September, Coquillet); San Bernardino 

County (May, Coquillet). 

New Mexico: Pecos (September 2, Cockerell). 

Texas: Round Mountain (Coquillet). 

WASHINGTON: Spokane (July 7, 1924, J. M. Aldrich). 

The species has also been reported from Utah and Arizona. 

BICYRTES ODONTOPHORA (Handlirsch) 

Figure 36 

Bembidula odontophora Hanp.iirscu, Sitz. Akad. Wissensch, Wien, Math.-Nat. 

Cl., vol. 98, 1889, p. 482.—Datta Torre, Cat. Hym., vol. 8, 1897, p. 495. 

The male of this species can not be confused with that of any other 
species known to me. The dilated and flattened segments of the 
anterior tarsus give to the males of this species a character unique 
in the genus. Handlirsch separates the females of this species from 
those of discisa, which most closely resemble it, chiefly on the charac- 
ter of the punctation of the scutellum, which is much finer than on 
discisa. 'This character, unless both species are available for com- 
parison, is difficult to use. I have before me a single female that I 
have referred to this species. The discal maculations on the scutum 
are lines and the lateral spots on the scutellum are approximately 
rectangular, whereas the corresponding maculations on discisa are 
really spots on the scutum and triangular spots on the scutellum. 
The female of mendica is distinguished from both discisa and odon- 
tophora by having the tibiae and the tarsi entirely yellow. 

SPECIMENS EXAMINED 

Botivia: Near mouth of Rio Maxiri (September, W. M. Mann). 

Peru: Puerto Bermudez (Cornell University Expedition). 

VENEZUELA: Rio Moto, Cuara District (October, 1909, M. A. Carricker). 

The female referred to this species bears the label, “Furo de 
Resaco, 10 Sept., night. Cornell Univ. Exped.” The specimens on 
which Handlirsch based his description of the species were from 
Peru. 
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BICYRTES DISCISA (Taschenberg) 

Figure 43 

Monedula discisa TASCHENBERG, Zeitschr. f. d. ges. Nat., vol. 36, 1870, p. 26. 
Bembidula discisa Hanpuirscu, Sitz. Akad, Wissensch. Wien, Math.-Nat. Cl. 

vol. 98, 1889, p. 485.—Datita Torre, Cat. Hym., vol. 8, 1897, p. 495. 

The males of this species (and of odontophora) have the fifth seg- 
ment of the flagellum distinctly wider than any other segment in it. 
In both species the males have the second sternite with an evident 
process, but discisa differs from odontophora in having the anterior 
tarsus of normal form, in having the posterior border of the middle 
femur plain, and in having the apical segment of all tarsi entirely 
or in part black. The fasciae on the tergites of both sexes of discisa 
are almost white and are narrow, narrower than those on spinosa and 

much narrower than those on variegata. 

SPECIMENS EXAMINED 

ARGENTINA: Carcarana (Brunner); Porterillos, Mendoza (March 18-20, 1920, 

Cornell University Expedition). 

Boriva: Cavinas, Rio Beni (January, 1922, W. M. Mann); Reyer (October 

1921, W. M. Mann); Huachi Beni (September, 1921, Mann). 

Brazit: Chapada; Itapura, Matto Grosso (December 8, 1919, Cornell Univer- 

sity Expedition); Manaos (Mann and Baker); Natal (Mann); Para 

(Miss H. B. Merrill) ; Parintins (September 27, 1919, Parish). 

Costa Rica: San Carlos (Schild and Bergdorf). 

PARAGUAY: Sapucay (March 12, 1902). 

Peru: La Chorera to La Sombra, Putumayo District (August 21, 1920, Cornell 

University Expedition) ; Paleazu (Rosenberg). 

VENEZUELA: Rio Moto, Cuara District (October 9, M. A. Carricker). 

Handlirsch reports this species also from Mexico, Surinam, and 

Uruguay. 
BICYRTES TRICOLORATA, new species 

Figure 40 

Type (male).—The maculations on this insect are an unusual 
combination or fusion of yellow and ferruginous. As distinct from 
the black ground color the maculations are as follows: labrum; man- 
dibles, except tips; clypeus, except narrow basal border; frons be- 
tween and below insertion of antennae, except median apical spot; 
scape and first four segments of flagellum; anterior orbits shortened 
above; narrow posterior orbits; posterior border of pronotum; side 
of prothorax, including tubercle; broad, shortened lateral lines on 
scutum; fascia on posterior border of scutellum interrupted medi- 
ally; fascia on metanotum; curved fascia on dorsum of propodeum 
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extended in two points on its posterior surface; posterior lateral 

angles broadly and vertical anterior line on side of propodeum; 
metapleura; very large spot on mesopleura enclosing black spot 
below and prolonged on mesosternum; broad, continuous fasciae on 
tergites 1-6, those on tergites 2 and 3 narrower on the disk than on 
the sides of the tergites and notched at dorsal midline; apex of 
seventh broadly; sternites, except median longitudinal spot on sec- 
ond and basal border more or less on others; legs, except black spots 
on coxae and trochanters and dark line below on middle and 
posterior femora. The labrum and the tarsi are yellow; the tibiae 
are largely yellow; the fasciae on the tergites are a combination of 
yellow and ferruginous; elsewhere the maculations are either fer- 
ruginous or a fusion of yellow and ferruginous. 

The antenna is relatively heavy and stout, but aside from color it 
presents no specific characters. The tegula, the base of the wings 
and the veins are ferruginous in color and the infumation of the 
wings is slight and uniform. The second sternite bears a well- 
developed median, rounded, bluntly-pointed process situated about 
midway between the basal and apical borders of the sternite. The 
pubescence on head and thorax is white and short and on the clypeus 
and lower part of the frons it is silvery. On the abdomen the 
‘pubescence has a golden luster and on the seventh sternite it is 
unusually long and abundant. 

Length 18 mm. Described from a single male bearing the No. 
3782 and the label, “America Merid.” 

T'ype—tn the Zoologisches Museum der Universitat, Berlin. 

BICYRTES VIDUATA (Handlirsch) 

Figure 47 

Bembidula viduata HANpuirsH, Sitz. Akad. Wissensch. Wien, Math.-Nat. CL, 

vol. 98, 1889, p. 491—DaLLaA Torre, Cat. Hym., vol. 8, 1897, p. 496. 

Bicyrtes viduata Parker, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 69. 

This species may be distinguished, both males and females, from 
all others, except gracilis, by the presence of the heavily infumated 
area (including the first cubital cell) on the anterior wing. It is 
distinguished from gracilis by its more extensive maculations and 
by the character of the male genitalia. 

I have before me of this species eight males and four females, 
collected by Mitchell and Cushman at Chisos Mountain, Brewster 
County, Tex., June 10-12, 1908. I have also a female collected by 
C. F. Baker, labelled “ Mexico,” and a male that bears the label “ San 
Rafael, Jicoltepec.” The localities from which were collected the 

a ee he ae. 
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two females on which Handlirsch based his description of the species 
is likewise indefinite. 

BICYRTES QUADRIFASCIATA (Say) 

Figures 15, 44 

Monedula quadrifasciata Say, Exp. St. Peters River, vol. 2, 1824, p. 336. 

Bembidula quadrifasciata HANpiirscH, Sitz. Akad. Wissensch. Wien, Math.- 

Nat. Cl., vol. 98, 1889, p. 492.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 498. 

Bembidula variegata Fox, Proc, Acad. Nat. Sci. Phila., 1895, p. 353. 

Bicyrtes quadrifasciata PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 65. 

This is one of the largest and most easily recognized species in 
the United States, over the eastern part of which it is widely dis- 
tributed. It is replaced in Mexico, Central and South America by 
variegata, from which the most elaborately maculated forms of this 
species can with difficulty be distinguished. The males of the two 
species can usually be distinguished by the fact that guadrifasciata 
has the scutum black or with weakly developed discal marks and has 
the fascia on the sixth tergite widely separated or reduced to lateral 
spots, whereas variegata has well-developed discal lines on the scutum 
and has the fascia on the sixth tergite broad and no more widely 
interrupted than are the fasciae on the other tergites. In case of 
doubt the genitalia must be considered. In the case of the female 
the sixth tergite of guadrifasciata is black; of variegata, maculated. 

SPECIMBPNS EXAMINED 

ALABAMA: (C. F. Baker). 

ConnNeEcTIcUT: Sheffield Island (August 16, 1901, J. L. Zabriskie). 

Fioripa : Crescent City (April 24, 1908, Van Duzee) ; Enterprise (May 1). 

Georgia: Okefenokee Swamp, Billy’s Island (June 12, 1912) ; Stone Mountain 

(August 3, 1913). 

ILLINOIS. 

INDIANA. 

Iowa: Ames. 

MARYLAND: Great Falls (July 17, 1915, J. B. Parker). 

Massacuusetts: Amherst (July 28, 1905). 

New Mexico: Albuquerque (Ashmead). 

New York: Long Island (Ashmead). 

Outro: Cedar Point, Sandusky (July 28, 1913, J. B. Parker). 

PENNSYLVANIA: Philadelphia (Skinner). 

SoutH CaroLina: Calhoun (KE. 8. G. Titus). 

Texas: Columbus; Mineola (June 26, 1906, E. C. Bishopp); Rosser (June 7, 

1905, F. C. Bishopp) ; San Antonia (Ashmead). 

Vireinia: Norfolk (July 15, 1910, F. A. Johnston). 

Wisconsin: N. Hudson, St. Croix County (July 7, 1910); Genoa (July 12, 

1911). 

The species has been reported also from Kansas and New Jersey. 
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BICYRTES ANNULATA Parker 

Figure 221 

Bicyrtes annulata Parker, Proc. U. 8S. Nat. Mus., vol. 52, 1917, p. 67. 

i 
i. 

| 
7 

, 
f This species stands close to capnoptera Handlirsch, the female havy- 

ing the sixth tergite provided with a well-developed pygidial area 
set off by distinct lateral ridges. It differs from capnoptera in having 
mesopleural maculations, in the greater clearness of the wings, and 
in the more extensive development of the abdominal fasciae. The 
type of this species is a female in the collection of the University of 
Kansas. In a paragraph following the original description of this 
species the type is referred to as a male. This was an error that I 
take the opportunity here to correct. 

SPECIMENS EXAMINED 

ARIZONA, 

CALIFORNIA: Bard (June 15, 1920, H. R. Reed). 

New Mexico: Albuquerque (Ashmead); Mesilla Park (September 18, 1899, 

Cockerell). 

TrxAs: Chisos Mountains, Brewster County (June 10-12, 1908, Mitchell and 

Cushman) ; Columbus; El Paso (August 21, 1908, F. C. Pratt). 

BICYRTES VARIEGATA (Olivier) 

Figure 45 

Bembezr variegata Oxtvier, Enc. Meth., vol. 4, 1789, p. 292. 

Bembidula variegata HanpuLirscH, Sitz. Akad. Wissensch, Wien, Math.-Nat. Cl., 

vol. 98, 1889, p. 488.—DatLa Torre, Cat. Hym., vol. 8, 1897, p. 496. 

As has been pointed out above, this species is closely related to 
quadrifasciata. The characters, by means of which the two species 
may be distinguished, are set forth in the discussion of that species. 

SPECIMENS HXAMINED 

BotiviaA: Rurrenabaque, Rio Beni (October, Lopez). 

Brazit: Chapada (March); Pernambuco (December 8, 1882); Manaos (Miss 

H. B. Merrill). 

BRITISH GUIANA: Bartica (May 10, 1901). 

CHILE: Santiago (1923, Father Claude Joseph). 

Ecuapor: Guayaquil; Posoria. 

GUATEMALA: Livingston (April 18, 1923, E. G. Smyth). 

Mexico: Jicaltepec; Mazatlan; San Juan Bantista. ets 

PARAGUAY: Sapucay (December 17, 1902). 

VENEZUELA: Rio Moto, Cuara District (October, 1909, M. A. Carricker). 

WEsT InpIES: St. Vincent. 

Handlirsch reports this species also from Cayenne and Peru. 
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BICYRTES SPINOSA (Fabricius) 

Figure 37 

Bember spinosa Fasricius, Ent. Syst., vol. 4, 1794, p. 458. 

Bembidula spinosa Hanplirscu, Sitz Akad. Wissensch. Wien, Math.-Nat. CL., 

vol, 98, 1889, p. 487.—DaLia Torre, Cat. Hym., vol. 8, 1897, p. 495. 

This species bears some resemblance to variegata. The discal 
marks on the scutum, however, are distinctive, being relatively very 
short and very broad, either oval in outline or triangular, in which 
case the anterior end of the discal mark forms the base of the triangle. 
The triangular lateral spots on the scutellum show a tendency to 
elongate along the anterior border of the sclerite. The color, in 
well-preserved specimens, is a bright orange yellow. ‘The sixth ter- 
gite of some females bears, on the apical part of the tergite, short, 
weakly-developed lateral lines and the seventh tergite of the male 
bears well defined, rounded basal lateral angles. On many of the 
specimens that I have referred to this species, both males and 
females, there is a conspicuous black spot at the base of the clypeus. 

SPECIMENS EXAMINED 

Ecuabor: Guayaquil. 

PANAMA: Penta de Pena (July 24, 1908, R. E. B. McKenney). 

WEst Inpiss: Isle of Pines (July 9, 1900, Palmer and Riley) ; San Domingo. 

Handlirsch reports this species from Cuba. 

BICYRTES MENDICA (Handlirsch) 

Bembidula mendica HANviIRscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. Cl., 

vol. 98, 1889, p. 490.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 495. 

I have before me two females that I have referred to this species. 
They were taken at Pie de Paulo, San Juan, Argentina, March 11, 
1920, by the Cornell University Expedition. 

BICYRTES GRACILIS Parker 

Figure 48 

Bicyrtes gracilis ParKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 68. 

This species is known only from the type, a male, in the collection 
of the University of Kansas, collected by F. H. Snow, Santa Rita 
Mountains, Ariz. 

BICYRTES QUINQUEMACULATA, new species 

Figure 35 

Type (male).—Black: median spot at base of labrum; small basal 
spot below on scape; narrow, shortened anterior orbits; narrow, 
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much reduced, posterior orbits; fascia on metanotum; curved fascia 
on dorsum of popodeum; posterior lateral angles of propodeum;. — 
widely separated spots on tergites 1-5, decreasing in size from one | 
to five; spot at apex of anterior and middle femora; line on anterior — 
border of anterior and middle tibiae and metatarsus; basal part of | 
apical segment of anterior tarsus; yellow. 

The wings are slightly but distinctly and evenly infumated. The — 
flagella of the antennae are lost, only the first and second segments: — 
of one remain and these are black. The second sternite on the mid- — 
line basally bears a carina that extends about half the length of 
the sternite, but does not terminate in a process or tooth. The pu- 
bescence on the labrum, clypeus, and lower part of frons is quite 
short and silvery. Elsewhere it is short or lacking. 

Length 17 mm. Described from a single male collected by William 
M. Mann at Carinas Beni, Bolivia, January, 1922. 

Type.—Cat. No. 40855, U.S.N.M. 

BICYRTES PULLATA, new species 

Type (male).—Black: short, narrow anterior orbits; small spot at 
base of scape below; minute lateral spot on scutellum; fascia om 
metanotum; fascia on propodeum continued downward on posterior 
surface about halfway; broad spot on posterior and dorsal surfaces. 
of lateral angles of propodeum; widely separated lateral spots on 
tergites 1-4, decreasing in size from one to four; spot on distal end 
of middle femur; anterior border of middle tibia; anterior border of 
anterior tibia and metatarsus; and basal part of apical segment of 
anterior tarsus; yellow. 

The pubescence is short and sparse, being longest on the vertex 
and upper part of the frons. The antennae show no special mark- 
ings or modifications. ‘The second sternite bears a small sharp- 
pointed but prominent median tooth. The wedgelike edge of the 
lateral angle of the propodeum shows, slightly above its middle 
point, a small toothlike prominence. The wings are hyaline. 

Although this form differs from guwinguemaculata in having the 
wings hyaline instead of infumated, in having only four of the 
tergites maculated instead of five, and in having a prominent tooth 
on the second sternite; nevertheless, further collecting and study 
may prove that it is only a regional variety of that species. How- 
ever, with only these two specimens before me it seems to me best 
to regard them as representatives of two distinct species. 

Length 17 mm. Described from a single male taken at Chapada, 
Brazil. : 

T'ype.—In the Carnegie Museum at Pittsburgh, Pa. 
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BICYRTES INSIDIATRIX (Handlirsch) 

Figure 46 

Bembidula insidiatric HAnpuiirscH, Sitz. Akad. Wissensch. Wien, Math.-Nat. 

Cl., vol. 98, 1889, p. 491.—Datxia Torre, Cat. Hym., vol. 8, 1897, p. 495. 

Bicyrtes insidiatriz Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 71. 

This species seems most closely related to the following species 
(capnoptera), with which it shares a tendency toward ferruginous 
markings. There is no tooth on the posterior coxa, the female lacks 
a pygidial area and lateral ridges on the sixth tergite, and the male 
lacks the tooth on the posterior proximal edge of the intermediate 
femur. The legs are wholly ferruginous. 

SPECIMENS BDXAMINED 

New MExico. 

Trxas: Clarendon (August 11, 1905, C. R. Jones) ; Jacksonville (June 28, 1906, 

F. C. Bishopp) ; Mineola (June 26, 1906, F. C. Bishopp) ; Rosser (August 

28, 1905, C. R. Jones). 

Handlirsch reports the species also from Kentucky. 

BICYRTES TRISTIS C. L. Fox 

Bicyrtes tristis C. L. Fox, Proc. Cal. Acad. Sci., vol. 12, 1923, p. 435. 

This species was described from a single male taken at La Paz, 
Lower California. It is closely related to capnoptera and mesil- 
lensis, from which species it may be distinguished by the lack of 
maculation on the metanotum, the narrower fasciae on the tergites, 

and by the form of the seventh tergite, which in this species is much 
narrowed at the apex. 

BICYRTES CAPNOPTERA (Handlirsch) 

Bembidula capnoptera HANpiIrRScH, Sitz. Akad. Wissensch, Wien, Math.-Nat. 

Cl., vol. 98, 1889, p. 497.—Datta Torre, Cat. Hym., vol. 8, 1897, p. 495. 

Bicyrtes capnoptera Parker, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 72. 

The wings of this species are infumated, very heavily in the case 
of some specimens, much less so in the case of others. The female 
bears a well-marked pygidial area on the sixth tergite set off by 
distinct lateral ridges, the apical part of the area being somewhat 
rugose. The male shows no structural modifications of legs or 
antennae that may serve to distinguish it from the males of other 
species. 

SPECIMENS EXAMINED 

GeEorci4: Bainbridge (September 17—October 10, 1910, J. C. Bradley); Billy’s 

Island, Okefenokee Swamp (June, 1912). 

Louisiana: Mansfield (August 22, 1906, F. C. Bishopp). 

22764—29——__12 
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Texas: Barstow (July 22, J. C. Crawford); Dallas (July 31, 1906, W. D. 

Pierce) ; Hearne (July 23, 1906, F. C. Bishopp); Marfa (June 5, 1908, 

Mitchell and Cushman); Mineola (July 23, 1906, F. C. Bishopp). 

Handlirsch reports this species also from Kentucky. 

BICYRTES MESILLENSIS (Cockerell) 

Bembidula capnoptera HANDLIRSCH, var. mesillensis COCKERELL, Davenport Acad. 

Nat. Sci., vol. 7, 1898, p. 142, male. 

Bembidula mesillensis CoCKERELL, Can. Ent., 1899, p. 255, female. 

Bicyrites mesillensis PARKER, Proc. U. S. Nat. Mus., vol. 52, 1917, p. 78. 

In the collection of the United States National Museum are to be 
found two specimens of Bicyrtes, a male and a female, bearing labels 

_ that point to these two specimens as the ones on which Cockerell 
based his description of this species. In my previous paper (cited 
in the synonomy given above) I called attention to the divergent 
relationships of the male and female that had been associated as 
sexes of this species and raised the question of the validity of this 
association. Since then I have examined a large number of Bicyrtes, 
including both male and female specimens, in the collection of the 
California Academy of Sciences, taken at the same time at Pepper 
Sauce Canyon, Ariz., all of which I am convinced belong to a single 
species. The females in this number I regard as belonging to the 
same species as the female that Cockerell described as the female of 
mesillensis, but the males of this number do not belong to the species 
represented by the male on which mesillensis was based. It is my 
opinion that this group taken at Pepper Sauce Canyon represents 
either a regional variety of ventralis or possibly a new species and 
that the female assigned by Cockerell to mesillensis belongs with 
them, while the female of meséllensis still remains to be discovered. 

New Mexico: Las Cruces (Cockerell) male; Organ Mountains (Townsend) 

female. 

BICYRTES BRADLEYI, new species 

Figures 41, 42 

Type (female).—Black: labrum; clypeus; scape below; lower part 

of frons continued upward from between the antennae by a narrow 

line to unite with spot below anterior ocellus; broad anterior orbits not 

reaching above level of anterior ocellus; posterior orbits narrowed both 

above and below; posterior border of pronotum including tubercles; 

spot on side of prothorax; broad lateral lines and pair of narrow, 

elliptical discal lines on scutum; fascia on posterior border of scutel- 

lum narrowed medially and narrowly interrupted at midline; meta- 

notum; curved fascia on propodeum; lateral angles and sides of 

propodeum; large anterior and small posterior spot on mesopleura ; 

—— —- 
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broad fasciae on tergites 1-5 all narrowly interrupted at midline, the 
first broadest and narrowed abruptly at the midline, the remainder 
slightly sinuate on either side the midline; large median spot on 
sixth tergite; lateral spots on sternites 2-4, decreasing in size from 
two to four; pair of small spots on anterior coxae; femora in part; 
tibiae except line below; and tarsi, pale creamy yellow. The tarsi 
are dark, almost ferruginous in color, and the maculations of the 
tibiae and femora are a richer yellow than those on the body. 

This species differs from a typical species of the genus in that, 
although the propodeum is concave on its posterior surface, the degree 
of concavity is less than normal, and, furthermore, -the posterior- 
lateral angles, although prominent, are rounded instead of being 
drawn out into sharp, wedgelike edges. It is further distinguished 
by the fact that, although the specimen is a female, the second 
sternite bears a pair of small sharp-pointed processes, which are the 
posterior ends of a U-shaped ridge on the sternite. The intermediate 
coxa bears a small tooth. The sixth tergite, which bears a well-de- 
fined, heart-shaped pygidial area, ends in a sharp point, while the 
broad apical end of the sixth sternite extends laterally on either side 
the tergite (fig. 41) in a fashion characteristic of this species. 

The mandibles and the flagella are black. The wings are almost 
hyaline. The pubescence on head and thorax is white, very fine, 
and very short. The puncturing of the scutum and scutellum is 
uniform, very fine, and very close, much finer and closer than in the 
case of variegata or discisa, with which species it has been compared. 
It is a very unusual species. 
Length 14 mm. Described from a single female collected March, 

1920, at Pie de Palo, San Juan, Argentina, South America, by J. 
Chester Bradley, for whom the species is named. 
Type (female).—In the collection of Cornell University. 

BICYRTES PEXA, new species 

Type (female).—Black: labrum; base of mandibles; clypeus, ex- 
cept large triangular blotch at base; scape below; small spot be- 
tween antennae; broad, but short, anterior orbits; posterior orbits 
very narrow above; broken fascia on posterior border of pronotum; 
posterior border on tubercles; spot on tagulae; spot on base of an- 
terior wings; short, lateral lines on scutum at base of wings; small, 
rounded lateral spots on scutellum; narrow, arcuate fascia on dorsum 
of propodeum; broad spot on its lateral angles; small spot near 
base of wings on mesopleura; interrupted fasciae on tergites 1-5, 
with width of interruption increasing from first to fifth, and all 
fasciae narrowed toward the middorsal line, except the fifth; small 
lateral spots on sixth; lateral spots on sternites 2-4; spot on coxae; 
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femora in part; anterior surface of tibiae; and tarsi more or less; 
pale yellow. 

The pubescence is inconspicuous, though the labrum and the basal 
segments of the legs show a slight silveriness. The flagellum is | 

black. The dorsum of the thorax, especially the scutellum, shows 
a beautiful metallic irridescence. In color the maculations of the 
head are a greenish yellow, of the body pale, and of the legs rich 
yellow. On the front legs all segments of the tarsus are marked with 
yellow, on the second pair only the first and last segments, and on 
the third pair only the metatarsus. The wings are almost hyaline, 
showing only very slight uniform infumation. The sixth tergite 
bears a pygidial area set off by weak, lateral lines or ridges. The © 
middle part of the pygidial area is devoid of punctures and its lateral 
areas are covered with coarse, rather widely separated punctures. 
The areas laterad of the ridges are covered with fine, closely-placed 
punctures. The sixth sternite, which extends laterad of the sixth 
tergite much as is the case with B. capnoptera Handlirsch, is dis- 
tinctly carinate on the midline and is finely punctulate with a few 
scattered coarser punctures. 

Length 15 mm. The species is described from a single female 
from SES eee South America. 
Type (female).—In the Carnegie Museum at Pittsbur gh, Pa. 

a 

BICYRTES ANGULATA (Smith) 

Monedula angulata Smiry, Cat. Hym. Brit. Mus., vol. 4, 1856, p. 334. 

Bembidula angulata HANpDLIRSCH, Sitz. Akad. Wissensch. Wien. Math.-Nat. CL, 

vol. 98, 1889, p. 480.—Datia Torre, Cat. Hym., vol. 8, 1897, p. 494. 

I have before me three females that I have referred to this species, 
which differs from all other species in the genus in having the dorsal 
angle of the posterior-lateral margin of the propodeum drawn out 
into a point. The fasciae on both tergites and sternites are usually 
broad and continuous, but on one of the three females at hand the 
Tasciae on tergites 1-3 are very narrowly interrupted. The legs are 
almost wholly ferruginous and the wings are slightly and uniformly 
infumated. 

SPECIMENS PXAMINED 

BraAzit: Pernambuco (January 1, 1883). 

PARAGUAY: Sapucay (April 8, 1903, W. T. Foster). 

Handlirsch reports this species also from Cayenne. 

BICYRTES SOLA, new species 

Type (female).—Black: labrum; mandibles, except tips; clypeus; 
lower part of frons; antenna, except last four segments; orbits; line 
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on pronotum; tubercles; tegulae; lateral line on scutum above 
tegula; pair of small discal spots on scutum; curved fascia on pos- 
terior border of scutellum; fascia on metanotum; curved fascia on 
dorsum of propodeum extended in two points on posterior surface; 
lateral angles of propodeum; three spots in vertical line on meso- 
pleura; broad fasciae on tergites 1-5, interrupted medially on 14, 
much narrowed toward interruption on first tergite, less so on tergites 
2-4, broad, continuous fascia on 5; sixth tergite entirely; narrow, 
apical fascia on first sternite; large, lateral spots on second sternite, 
joined by a narrow, apical fascia; broad fasciae on sternites 3-5, 
each enclosing a darker median area; sixth sternite entirely; and 
legs; yellow or yellow and ferruginous. 

The markings on the abdomen and thorax are in the main rich 
yellow, but on all parts of the body there is a tendency toward 
ferruginous. The combination of yellow and ferruginous is best 
seen on the clypeus and on the legs, the basal parts being ferrugi- 
nous and the distal parts yellow. The scape is yellow below, fer- 
ruginous above. The flagellum is ferruginous, growing darker 
toward the distal end, where the last four segments are black, except 
that the ultimate segment is tipped with ferruginous. The clypeus 
and frons are covered with short, silvery pubescence, On mesopleura 
the pubescence is white and somewhat longer. Elsewhere pubes- 
cence is practically wanting. The wings are without infumation. 
The punctures on the scutum and scutellum are somewhat coarse 
and uniform in distribution. The sixth tergite lacks a pygidial 
area and lateral ridges. 

Length 18 mm. Described from a single female from Chapada, 
Brazil. 

Type (female).—In the Carnegie Museum at Pittsburgh, Pa. 

EXPLANATION OF PLATES 

The figures of the wings were made from projections of the wings mounted 

in balsam under cover glasses, and are therefore exact in outline and propor- 

tions. The degree of magnification in the projections was approximately the 

same for all wings, so that the relative sizes of the figures show the relative 

Sizes of the wings of the species selected as illustrations. All other figures 

are camera lucida drawings made directly from the parts illustrated, but the 

scale of magnification is not uniform so that the sizes of the figures do not 

show the relative sizes of the parts illustrated. In the case of the males the 

specimens were relaxed and the genitalia were then removed, mounted on 

paper points, and permitted to dry. All figures of male genitalia were made 

from such mounts; no balsam mounts of genitalia were used. In assembling 

the figures on the several plates the author has endeavored to group them 

together in such manner as will render them most helpful in the determina- 

tion of species of these wasps. 
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PLATE 1 

. Stizus ruficornis (Fabricius). Head, front view. 

. Stizus tewanus Cresson. Wings. 

. Bembicinus tridens (Fabricius). Head, front view. 

. Bembicinus godmani (Cameron). Wings. 

Stizoides tridentatus (Fabricius). Head, front view. 

. Stizoides tridentatus (Fabricius). Wings. 

. Steniolia duplicaia Provancher. Head, front view. 

. Steniolia duplicata Provancher. Wings. 

. Microbembexw monodonta Say. Head, front view. 

. Microbember monodonta Say. Wings. 
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PLATE 2 

. Trichostictia vulpina (Handlirsch). Head, front view. 

. Trichostictia vulpina (Handlirsch). Wings. 

. Stictiella pulchella (Cresson). Head, front view. 

. Stictiella scitula (Fox). Wings. 

. Bicyrtes quadrifasciata (Say). Head, front view. 

. Bicyrtes ventralis (Say). Wings. 

. Selman angustus Parker. Head, front view. 

. Selman angustus Parker. Wings. 

. Therapon chilensis (Eschscholz). Head, front view. 

. Therapon chilensis (Eschscholz). Wings. 
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Fie. 21. Rubrica gravida (Handlirseh). Head, front view. 

22. Rubrica gravida (Handlirsch). Wings. 

23. Stictia signata (Fabricius). 

24. Stictia carolina (Fabricius). 

25. Hditha magnifica (Perty). 

Head, front view. 

Wings. 

Head, front view. 

26. Editha magnifica (Perty). Wings. 
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PLATE 4 

Bembiz spinolae Lepeletier. Head, front view. 

Bembiz similans Fox. Wings. 

. Stizus occidentalis Parker. Genitalia, male. 

. Stizoides tridentatus (Fabricius). Genitalia, male. 

. Steniolia longirostris Say. Genitalia, male. 

. Stictiella formosa Cresson. Genitalia, male. 

. Stictiella femorata Fox. Genital stipites, male. 

Stictiella divergens Parker. Genital stipites, male. 

. Bieyrtes quinquemaculata Parker. Genitalia, male. 

. Bicyrtes odontophora (Handlirsch). Anterior tarsus, 

. Bicyrtes spinosa (Fabricius). 

. Bicyrtes fodiens (Handlirsch). 

. Bicyrtes spinosa (Fabricius). 

Sixth tergite, female. 

Sixth tergite, female. 

Seventh tergite, male. 

male. 
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59. 

. Bicyrtes bradleyi Parker. Propodeum, dorso-posterior view, female. 

PLATH 5 

. Bicyrtes tricolorata Parker. Genitaia, male. 

. Bicyrtes bradleyi Parker. Sixth tergite, female. 

. Bicyrtes discisa (Taschenberg). Flagellum, male. 

. Bicyrtes quadrifasciata (Say). Genital stipes, male. 

. Bicyrtes variegata (Olivier). Genital stipes, male. 

. Bicyrtes insidiatriz (Handlirsch). Genital stipes, male. 

. Bicyrtes viduata (Handlirsch). Genital stipes, male. 

. Bicyrtes gracilis Parker. Genital stipes, male. 

. Microbembex sulphurea (Spinola). Posterior femur, male. 

. Microbembex sulpluuwrea (Spinola). Spine of eighth sternite, latero- 

ventral view, male. 

. Microbembex natalis Parker. Sixth tergite, dorso-posterior view, 

female. 

. Microbembex natalis Parker. Sixth. tergite, lateral view, female. 

. Microbembex tricosa Parker. Sixth tergite, dorsal view, female. 

. Microbembez tricosa Parker. Seventh tergite, dorsal view, male. 

. Microbembex tricosa Parker. Genitalia, male. 

. Microbembex bidens Parker. Spine of eighth sternite, lateral view, 

male. 

. Microbembezx bidens Parker. Genitalia, male. 

. Microbembex bidens Parker. Sixth tergite, female. 
Microbembex bidens Parker. Seventh tergite, male. 
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PLATE 6 

. Microbembex nasuta Parker. Head, lateral view, female. 

. Microbembex nasuta Parker. Head, front view, female. 

. Microbember equalis Parker. Second cubital cell, female. 

. Microbember equalis Parker. Sixth tergite, female. 

. Microbembex aurata Parker. Process on second sternite, male. 

. Microbembex monodonta (Say). Process on second sternite, male. 

. Microbembex hirsuta Parker. Process on second sternite, male. 

. Microbembex nasuta Parker. Anterior metatarsus, female. 

. Microbembex nasuta Parker. Sixth tergite, female. 

. Trichostictia vulpina (Handlirsch). Genitalia, male. 

. Trichostictia guttata (Taschenberg). Genitalia, male. 

. Trichostictia vulpina (Handlirsch). Seventh tergite, male. 

. Stictia trifasciata Parker. Genitalia, male. 

. Rubrica surinamensis (Degeer). Genitalia, male. 

. Stictia mexicana (Handlirsch). Flagellum, female. 
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° PLATE 7 

Fie. 75. Hditha magnifica (Perty). Genitalia, male. 

76. Therapon chilensis (Hschscholz). Seventh tergite, male. 

77. Therapon chilensis (Hschscholz). Genitalia, male. 

78. Therapon chilensis (Eschscholz). Basal segments of middle leg, male. 

79. Therapon chilensis (HWschscholz). Flagellum, male. 

80. Bembix agrestis Parker. Sixth tergite, female. 

81. Bembiz agrestis Parker. Seventh tergite, male. 

82. Bembig agrestis Parker. Genitalia, male. 

83. Bembix aldabra Parker. Flagellum, male. 

84. Bembix aldabra Parker. Genitalia, male. 

85. Bembizx albata Parker. Genitalia, male. 

86. Bembiz albata Parker. Seventh tergite, male. 

87. Bembix alacris Parker. Genitalia, male. 

88. Bembix alacris Parker. Seventh tergite, male. 
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Fic. 89 

PLatTE 8 

. Bembiz alacris Parker. Flagellum, male. 

. Bembixz bahiae Parker. Genitalia, male. 

. Bembia festiva Parker. Genitalia, male. 

2. Bembin festiva Parker. Seventh tergite, male. 

. Bembiz festiva Parker. Flagellum (apical segments), male. 

. Bembiz flavolatera Parker. Genitalia, male. 

. Bembiz flavolatera Parker. Seventh tergite, male. 

. Bembiz bellatric Parker. Clypeus and frons, female. 

. Bembiz forcipata Handlirsch. Middle femur, male. 

. Bembizx forcipata Handlirsch. Genitalia, male. 

. Bembix forcipata Handlirsch. Flagellum (apical part), male. 

. Bembizx frioensis Parker, Genitalia, male. 

. Bembiz frioensis Parker. Seventh tergite, male. 

. Bembix fumida Parker. Genitalia, male. 

. Bembix fumida Parker. Seventh tergite, male. 

. Bembiz fucosa Parker. Flagellum, male. 

. Bembiz fucosa Parker. Genitalia, male. 

. Bembig fucosa Parker. Seventh tergite, male. 
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PLATE 9 

Bembix generosa Parker. Sixth tergite, dorsal view, female. 

Bembix generosa Parker. Sixth tergite, lateral view, female. 

Bembia« gracilens Parker. Sixth tergite, female. 

Bembixz hamata C. L. Fox. Seventh tergite, male. 

Bembiz hamata C. L. Fox. Flagellum, male. 

Bembiz hamata C. L. Fox. Genitalia, male. 

Bembia kreichbawmeri Handlirsch. Seventh tergite, male. 

Bembiz kreichbaumeri Handlirsch. Genitalia, male. 

Bembiz laeta Parker. Sixth tergite, female. 

Bembiz levis Parker. Genitalia, male. 

Bembiz levis Parker. Flagellum, male. 

Bembiz levis Parker. Seventh tergite, male. 

Bembdia liberiensis Parker. Sixth tergite, female. 

Bembia liberiensis Parker. Genitalia, male. 

Bembiz liberiensis Parker. Seventh tergite, male. 

Bembia liberiensis Parker. Flagellum, male. 
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134. 
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Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz« 

Bembiz 

Bembiz 

Bembia 

Bembia 

Bembiz 

Bembiz 

Bembiz 

loupata Parker. 

loupata Parker. 

loupata Parker. 

loupata Parker. 

PLATE 10 

Genitalia, male. 

Seventh tergite, male. 

Flagellum, male. 

Middle femur, male. 

magdalena C. L. Fox. Seventh tergite, male. 

magdalena ©. L. Fox. Genitalia, male. 

merceti Parker. 

merceti Parker. 

merceti Parker. 

merceti Parker. 

merceti Parker. 

Flagellum, male. 

Anterior tibia and metatarsus, male. 

Middle tibia, male. 

Genitalia, male. 

Seventh tergite, male. 

mima Handlirseh. Sixth tergite, dorso-lateral view, female. 

mima Handlirsch. Labrum, lateral view, female. 

mima Handlirsch. Genitalia, male. 

mima Handlirsch. Seventh tergite, dorso-lateral view, male. 
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PLATE 11 

Bembiz miserabilis Parker. Genitalia, male. 

Bembiz 

Bembiz 

Bembizr 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembia 

Bembiz 

Bembiz 

Bembiz 

Bembiz 

Bembia 

Bembia 

miserabilis Parker. Seventh tergite, male. 

miserabilis Parker. Flagellum, male. 

nigrocornuta Parker. Seventh sternite, ventral view, male 

nigrocornuta Parker. Genitalia, male. 

nigrocornuta Parker. Seventh tergite, male. 

nigrocornuta Parker. Flagellum, male. 

niponica Smith. Spine of eighth sternite, male. 

ochracea Handlirsch. Flagellum, male. 

ochracea Handlirsch. Genitalia, male. 

ochracea Handlirsch. Seventh tergite, male. 

opinabilis Parker. Genitalia, male. 

opinabilis Parker. Sixth tergite, female. 

opinabilis Parker. Seventh tergite, male. 

opinabilis Parker. Flagellum, male. 

orientalis Handlirsch. Seventh tergite, male. 

orientalis Handlirsch. Flagellum, male. 

orientalis Handlirsch. Genitalia, male. 

persimilis Turner. Spine eighth sternite, male. 

persimilis Turner. Anterior metatarsus, male. 
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PLATE 12 

persimilis Turner. Genitalia, male. 

picticollis Morawitz. Flagellum, male. 

picticollis Morawitz. Genitalia, male. 

picticollis Morawitz. Seventh tergite, male. 

quinquespinosa Parker. Flagellum, male. 

Bembiz quinquespinosa Parker. Genitalia, male. 

Bembiz 

Bembix 

Bembia 

Bembiz 

Bembiz 

Bembizr 

Bembixr 

Bembiz 

Bembiz 

Bembiax 

quinquespinosa Parker. Seventh tergite, male. 

recurve Parker, Seventh tergite, lateral view, male. 

recurva Parker. Seventh tergite, dorsal view, male. 

recurva Parker. Flagellum, male. 

recurva Parker. Genitalia, male. 

refuscata Parker. Genital stipes, lateral view, male. 

refuscaia Parker. Genitalia, male. 

refuscata Parker. Middle metatarsus, male. 

regia Parker. Labrum, lateral view, female. 

regia Parker. Labrum, front view, female. 
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Fig. 174. Bembiax 

175. Bembia 

176. Bembia 

177. Bembia 

178. Bembixz 

179. Bembia 

180. Bembia 

181. Bembiaz 

182. Bembiz 

183. Bembiz 

184. Bembix 

185. Bembiz 

186. Bembiax 

187. Bembiaz 

188. Bembia 

189. Bembia 

190. Bembia 

191. Bembiar 

192. Bembix 

194 

regia Parker. 

regia Parker. 

regia Parker. 

regia Parker. 

regia Parker. 

regnata Parker. 

PLATE 13 

Middle tarsus, male. 

Genitalia, male. 

Middle femur, male. 

Anterior metatarsus, male. 

Spine of eighth sternite, lateral view, male. 

Middle femur, male. 

regnata Parker. Middle tibia, male. 

regnata Parker. 

regnata Parker. 

Flagellum, male. 

Genitalia, male. 

regnata Parker. Seventh tergite, male. 

residua Parker. 

residua Parker. 

residua Parker. 

Flagellum, male. 

Gentalia, male. 

Seventh tergite, male. 

rostrata Linnaeus. Flagellum, male. 

rostrata Linnaeus. Genitalia, male. 

rostrata Linnaeus. Seventh tergite, male. 

seculata Parker. Gentalia, male. 

seculata Parker. Seventh tergite, male. 

seculata Parker. Flagellum, male. 
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Fig. 193. Bembix 

. Bembixz 

Bembiz 

Bembiz 

. Bembin 

Bembia 

. Bembizr 

. Bembiz 

. Bembix 

. Bembiax 

. Bembia 

. Bembiz 

. Bembiz 

. Bembiz 

. Bembiz 

. Bembiz 

. Bembia 

PLATE 14 

spatulata Parker. Middle tibia, dorsal view, made. 

spatulata Parker. Genitalia, male. 

spatulata Parker. Seventh sternite, ventral view, male. 

stevensom Parker. Middle tibia and metatarsus, male. 

stevensoni Parker. Genitalia, male. 

stevensoni Parker. Flagellum, male. 

stevensoni Parker. Seventh tergite, male. 

stevensoni Parker. Sixth tergite, female. 

tenebrosa Parker. Genitalia, male. 

tenebrosa Parker. Flagellum, male. 

tenebrosa Parker. Left middle tibia, dorsal view, male. 

tenuifasciata Parker. Seventh tergite, male. 

tenuifasciata Parker, Genitalia, male. 

tenuifasciata Parker. Flagellum, male. 

trepanda Dahibom. Flagellum, male. 

trepanda Dahlbom. Seventh tergite, male. 

trepanda Dahlbom. Genitalia, male. 
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Fie. 210 

211. 

212. 

213. 

214. 

215. 

216. 

217. 

218. 

. Bembix torosa Parker. 

Bembiz torosa Parker. 

Bembia torosa Parker. 

Bembiz torosa Parker. 

Bembiz torosa Parker. 

Bembixz rugosa Parker. 

Bembiz rugosa Parker. 

Bembia arcuata Parker. 

Bembiz U-scripta Fox. 

PLATE 15 

Genitalia, male. ; 

Spine of eighth sternite, ventral view, male. 
Flagellum, male. es 

Seventh tergite, male. es, 3 
Middle femur, male. 

Labrum, female. 

Sixth tergite. female. 

Genital stipes, male. 

Genital stipes, male. 

219. Bembia palmata Smith. Anterior metatarsus. female. 

220. . Bembia arcuata Parke. Front wing. 

221. Bicyrtes annulaia Parker. Genital stipes, male. 

222. Bembix comaintis Parker. Genital stipes, male. 

223. Rubricd gravida (Handlirs-h). Stxth tergite, female. 
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SOME NEW GENERA AND SPECIES OF NEMATODE 
WORMS, FILARIOIDEA, FROM ANIMALS DYING IN THE 
CALCUTTA ZOOLOGICAL GARDEN 

By Asa C. CHANDLER 
Of the Rice Institute, Houston, Tex. 

In the course of post-mortem examinations of animals which died 
in the Zoological Garden, Calcutta, India, a number of filarioid 

worms were collected. Some of these have already been described 

(Chandler, 1924). It is significant that every one of seven species 
studied has proved to-be a new species, the worms belonging to at 
least five new genera. 

Following the course adopted by most of the recent workers on 
this group, such as, Seurat, Skrjabin, Travassos, and Yorke and 
Maplestone, of splitting up the filariae into more numerous genera to 
conform with the accepted practice in other better known groups of 
parasitic nematodes, it appears advisable to erect a number of new 

genera for the species here described. Although a considerable 
number of the recently proposed genera of filariae contain only a 
single species, it is very probable that other species will be found in 
many of them, for the filariid parasites have been far less thoroughly 
collected and studied than some of the groups which are parasitic in 
the alimentary canal. 
Among the forms here described is one, Thylaconema sigmura, new 

genus, new species, which seems to have closer affinities with the 
Thelaziidae than with any other family of the suborder Spirurata. 
The worm is, however, a parasite of the abdominal cavity and pro- 
duces living embryos, which presumably escape from the body of the 
host in the orthodox manner of the filariae, that is, by being sucked 
up with the blood by blood-sucking arthropods. The other members 
of the Thelaziidae are parasitic in the orbital or nasal sacs of mam- 
‘mals or birds, in the air sacs of birds, or in the intestines of fishes; 

with the exception of some of the parasites of aquatic hosts, they 
produce living embryos which presumably are transmitted by blood- 
sucking arthropods. In this family there are, furthermore, no distinct 
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lips, although there is a small chitinized buccal cavity surrounded by | 
two, four, or six poorly defined lobes. There are other genera, as 

Breinlia, Litomosa, and Hamulofilaria, the affinities of which with the 
Filarioidea seem not to have been questioned, which possess this char- 

acteristic. The type genus of the family, Thelazia, furthermore, has 
the vulva in the esophageal region and has a filarioid type of tail 
without the ornamentation or alae which are so characteristic of the 
majority of the spiruroids. This character is not shared by Thyla- 
conema, providing the male found with the type female is actually 

the same species, but the habitat and probable life history of the — 

worm is more characteristically filarioid than is the case with Thelazia. 
It seems to the writer that although the Thelaziidae are in many 
respects intermediate between the Filarioidea and the Spiruroidea, 
they can more conveniently be included with the former, as proposed 
by Travassos (1918), than with the latter. 

The separation of a subfamily Aproctinae from the Filariinae, 
proposed by Yorke and Maplestone (1926) on the basis of the 
approximate equality or inequality of the spicules, does not seem to 
the writer tobe acceptable, since there are no other differential 
characters to separate these groups. 

PROTOFILARIA, new genus 

Generic diagnosis.—Filariidae; Filariinae: Body slender and cylin- 

drical, attenuated at the extremities. Head bluntly rounded, the 
mouth without either lips or evident papillae, the minute oral tube 
entering the esophagus a few micra from the anterior end. Cuticle 
smooth, without striations or ornamentations of anykind. Esophagus 
simple and cylindrical. Tail of female truncated, with a dorsoventral 
cleft dividing it into two short lobes, and with the anus in the cleft 
at the posterior extremity. Vulva near posterior end of esophagus. 
Opisthodelphic and viviparous. Males with posterior end curled, 
with short conical tail without either alae or papillae. Spicules 
dissimilar and unequal, one spoon shaped, the other bluntly pointed. 
Parasites of thoracic cavity of mammals. 

Type species.—Protofilaria furcata, new species. 

PROTOFILARIA FURCATA, new species 

Figs. 1 and 2 

Specific diagnosis.—Protofilaria: Moderately slender worm; cylin- 
drical, tapering for the anterior 1.5 to 2 mm. at the head end and- 

narrowing at the posterior end in a similar manner to a bluntly | 

rounded and slightly indented end in the female and to a short conical! 
tail in the male. Cuticle smooth, without striations or modifications 

of any kind. Head bluntly rounded, without lips or evident papillae. 
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Mouth opening very minute, leading by a minute tube abut 10u in 
length to the esophagus. Esophagus simple, cylindrical, about 800 to 
lmm.long. Nerve ring about 240u-to 260u from anterior end. 

Male about 13 to 15 mm. long with a maximum diameter of 150u 
- to175u. Head about 73 to 75u in diameter. Esophagus 790u to 850u 

_ long, the nerve ring 240u to 260 from its anteriorend. Tail conical, 
85u to 90u in length, about 754 wide at the level of the cloaca and 

tapering to a rounded tip about 104 wide. Spicules dissimilar and 
unequal in length, the short right one curved, troughlike, about 
70u long, ending in a blunt point somewhat resembling the point of a 
stub pen; left one trough shaped, with the sides rolled together 

proximally, but distally expanded into a curved, spoon-shaped 
structure; total length about 115 with a width of about 12u to 13u. 

The body substance inside the cuticle at the posterior end of the 
tail ends in a number of inconspicuous digitations, but there are no 
papillae. 

Female 29 to 30 mm. long with a maximum diameter of abont 325 
to 330u. Head about 95yu in diameter. Esophagus about 980u long, 
the nerve ring about 260y from its anterior end. Posterior end of 

body tapers down in about the last 1.5 mm. of its length to a diameter 
at its posterior end of about 1454. The tip of the body is abruptly 
truncated with a terminal indentation giving the appearance of a 
cleft chin, the cleft running around the end of the body from the 
dorsal to the ventral side. The anus is situated in the cleft at the 
posterior extremity of the body. The vulva is situated about 1.4 mm. 
from the anterior end. The uteri and ovaries extend posteriorly and 
terminate a few hundred micra from the posterior extremity. Uteri 
filled with hatched embryos. 

Host.—Ruffed lemur (Lemur ruber). 

Location.—Thoracie cavity. 
Locality.— Calcutta Zoological Garden, Calcutta, India. 
This lemur is an inhabitant of Madagascar, and presumably 

acquired the filariae in its native home. 

Type specumens.~-United States National Museum Helminthologi- 
cal Collections No. 8004; No. 8005. 

APROCTOIDES, new genus 

Generic diagnosis.—Filariidae; Filariinae: Body rather coarse, cylin- 
drical, with rounded ends. Cuticle smooth, unstriated. Mouth 

provided with three very flat inconspicuous lips. Esophagus short, 
divided into a very short anterior portion and a longer posterior 

portion. Posterior end of male rolled in a close spiral, the tail short 
and rounded, without alae or papillae.- Cloaca situated on a conspic- 
uous prominence. Posterior part of intestine slender but not 
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atrophied. Spicules very small, similar in form but unequal in size, 
the left one more than twice as long as the right. Female unknown. 
Habitat, orbital cavity of birds. 

Type species.—Aproctoides lissum, new species. 
This genus is unquestionably closely related to Aprocta but differs — 

from all the species included in that genus in two characteristics; 

first, in the division of the esophagus into two distinct portions and, 

second, in the very marked difference in the length of the spicules. 
The latter by itself does not appear to the writer to be a character 

of generic value, although Yorke and Maplestone separate the Aproc- 

tinae from the Filariinae on the basis of similarity and approximate 
equality of the spicules in the former group and dissimilarity and 
inequality in size in the latter. There would appear to be as much 
justification for splitting up the Filariinae of Yorke and Maplestone 
into a number of subfamilies, since they differ so greatly in the form 
of their spicules, as for separating off one group in which the spicules 
chance to be approximately equal and not widely different in struc- 
ture, especially in view of the fact that these two characteristics tend 
to go together. The character of the esophagus, however, especially 

when accompanied by another minor difference, seems to the writer 
sufficient reason for the erection of a new genus. Furthermore, in 

the male at least, the posterior part of the intestine is not degenerate 
or atrophied, but according to Railliet and Henry (1910) and also 
Skrjabin (1917a@ and 19176) the absence of an anus and the atrophy 
of the posterior part of the digestive tract appears not to be a char- 
acteristic of the genus Aprocta as was at first thought to be the case 
by von Linstow (1883). In some species at least the posterior end 

of the digestive tract is very much attenuated. 

APROCTOIDES LISSUM, new species 

Figs. 5 and 6 

Specific diagnosis.—A proctoides: 
Male 12 mm. long with a maximum diameter of about 350; both 

ends bluntly rounded, the diameter at the posterior end of the 
esophagus being about 300u, and just anterior to the cloaca about 
215u. Cuticle smooth, without either transverse or longitudinal 
striations. Mouth provided with three very inconspicuous flattened 
lips. Anterior portion of the esophagus about 155y- long, with 
rather ill-defined and not quite cylindrical sides; posterior part about 
575u long, cylindrical, with sharply defined walls, somewhat broader 

than the anterior part, with a uniform diameter of about 105u. 

Genital tube much folded and twisted, but not spirally wound 
around the intestine. Tail bluntly rounded, the cloaca situated on 
a conspicuous prominence about 1454 from the posterior end. 
Spicules similar in form, much broader proximally than distally, and 
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with the sides rolled to form troughs; right spicule about 130, long, 

the left one about 300u long and curved more or less to follow the 
ventral contour of the body. 

Female.—Unknown. 
Host.—Dhyal bird or magpie robin (Copsychus saulatus). 
Location.—Orbital cavity. 
Locality.— Calcutta Zoological Garden, Calcutta, India. 
Type specimen.—United States National Museum Helminthologi- 

cal Collection No. 8006. 

DIROFILARIA (?) DIGITATA, new species 

Figs. 3 and 4 

Specific diagnosis.—? Dirofilaria: 
Male.—Unknown. 
Female a long slender worm, attenuated at each end to a very 

slender head and tail. Length 170 to 210 mm. with a maximum 
diameter of about 380u. Cuticle smooth, unstriated, and without 
other ornamentation. Head very slender, with a diameter of about 
55u to 60u. Mouth opening extremely minute, without lips or evident 

papillae, and no vestibule present. Esophagus very fine and slender, 
only about lly to 124 in diameter, and not easily observable except 
where it is bent and runs at an angle to the long axis of the body. 

The junction with the intestine is not sharply demarcated, the intes- 

tine tapering conelike to the junction with the esophagus. The 
esophagus is about 1.1 to 1.3 mm. in length; nerve ring about 160z 
from the anterior end. The anus Is a very minute opening, situated 
about 330u from the tip of the tail. The intestine in the last half 

millimeter of its length tapers down to a narrow tube of uneven 
diameter. The vulva is a longitudinal slitlike opening, bounded by 
slightly salient lips, situated just anterior to the junction of esophagus 

and intestine. The lumen of the anterior part of the vagina is 
narrow, and the wall is very thick and muscular (fig. 3), but a few 
hundred micra from the vulva the lumen widens and the wall narrows. 

The uterus bifurcates about 4 to 5 mm. from the anterior end of the 
body and the ovaries terminate a short distance anterior to the anus 
in the posterior part of the body. The tail of the female (fig. 4) is 
long, slender, and cylindrical, 40u in diameter, and bluntly rounded at 
its termination, where it bears two pairs of digitiform papillae as 
shown in figure 4. 

Host.—Hoolock ape (Aylobates hoolock). 

Location.—Abdominal cavity. 
Locality.— Calcutta Zoological Garden, Calcutta, India. 
Type specimens.—United States National Museum Helminthologi- 

cal Collection No. 8007; paratypes No. 8008. 
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Three females of this worm were found. In the absence of any 
male specimens its generic affinities can not be determined with cer- 
tainty, but so far as the female characters indicate, it appears to be 
closely related to Dirofilaria, in which genus it is provisionally 
placed. It differs from D. corynodes (Linstow, 1899), a species found 
in West African monkeys, in the much greater diameter relative to 

the length, in the presence of four instead of two digitiform processes 
at the end of the female tail, and in the position of the anus. 

HASTOSPICULUM SPINIGERUM, new species 

Figs. 7 to 11 

Specific diagnosis.—Hastospiculum: A very long, stout, cylindrical 
worm, bluntly rounded at each end, but slightly greater in diameter 

near the anterior than near the posterior end. Cuticle in both sexes 
with moderately fine striations, becoming finer at the extreme anterior 

end. In the female certain of the striations become greatly thick- 

ened, forming prominent ridges which partially encircle the body. 
Each ridge is produced into one or more spinelike processes, which 
gives the cuticle a very rough texture. (Fig.11.) Inthe male certain 

of the fine striations are also enlarged at intervals, but they are not 
produced into spines as in the females. The anterior end has a small 
craterlike depression, in the center of which is the mouth. On each 
side of the mouth is a small, truncated, pillarlike chitinous process, 
with three minute papillae at the base of each, not clearly visible 

exceptinend view. (Fig.10.) The chitinous epaulettelike structures 

and circumoral papillae described for the other species of the genus 
are very rudimentary if present at all, and do not correspond either 

with the figures given by Skrjabin (1923) for H. varani or by Yorke and 
Maplestone (1926) for H. gouldi. The depression in the center of 
which the mouth is situated is about 350u to 400u in diameter in the 

female, bounded only by irregular and discontinuous chitinous folds 
or ridges. Immediately around the mouth is a more or less rectan- 
gular area of slightly thicker chitin, at either side of which is situated 
one of the chitinous pillars with three minute papillae at its base. 
Indications of another demarcated chitinized area widening the oral 
region dorsoventrally can also be seen. The esophagus consists of 
two parts as in other members of the genus, the anterior part being 
short and of moderate diameter, the posterior part long and very 
wide. 

Male.—The single male specimen available lacks the head end. 
The portion available is about 75 mm. long, with a diameter of about 
560u. The posterior extremity tapers for about the last 4 or 5 mm. 
of its length and has a bluntly rounded end provided with a bursa- 
like structure formed by short caudal alae which meet posterior to 
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the end of the tail. (Fig.8.) The bursalike structure (fig. 9) is about 

230u long and 220% wide. ‘The cloaca is situated slightly to the right 

of the posterior end of the body. The pedunculated preanal papillae 
are asymmetrical. On the right side there are three consecutively 
larger papillae situated near the junction of the right ala with the 
body; posterior to these there are two large papillae more ventrally 
situated, then a very short ventrally placed papilla, and finally, in the 
right ala just anterior to the cloaca, is another long papilla. At 
the posterior extremity, to the left of the cloaca, is a group of three 
sessile papillae, one larger than the other two. In the left ala only 
three papillae could be observed, two situated near the junction of the 
anterior end of the ala with the body, and one near the middle of the 
ala. The spicules are very unequal; the right one is about 2.75 mm. 

long with a nearly uniform diameter of about 42y. Its tip is flattened 
and very slightly expanded,.ending in a sharp, curved point. The 

small left spicule is curved, its sides rolled over to form a partially 
closed tube; it measures about 420z in length with a diameter, before 

its slight expansion at the proximal end, about the same as that of 
the longer spicule. 

Female.—The females are very large and measure 220 mm. or 

more in length, with a diameter of about 2mm. The anterior part 
of the esophagus is about 550 to 570u in length with a diameter of 

about 2204. The posterior part is about 520yu in diameter; its 

length could not be determined on account of the thickness of the 

worms. The vulva opens by a transverse slitlike aperture about 

850y from the anteriorend. The tail is bluntly rounded, but slightly 
smaller in diameter than the head. The anus is at the posterior 

extremity. The eggs measure from 50yu to 52u by 33y to 34u; they 
have a thick shell, further thickened into a collar near each end, the 

ends being covered by thin opercula; they contain developed embryos 
while still in the uteri. 

Host.— Varanus flavescens. 

Location.—Under lining of peritoneum. 
Locality.— Calcutta Zoological Garden, Calcutta, India. 
Type speciomens.—United States Natural Museum HSL SN. 

Collection No. 8009; paratypes No. 8010. 
This worm was found in three of six specimens of the above host. 

The worms were lying just under the serous membrane lining the 
peritoneal cavity, their bodies being thrown into rather regular waves. 
The method of escape of the eggs from the body was not determined, 

and nothing is known of the life cycle. 
Although the complicated epaulettelike structures and oral pa- 

pillae described by Skrjabin in his species, H. varani, which is the type 

species of the genus, are not developed in this species, there can be 
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no question of the close relationship of the two worms. Hastospiculum 
gouldi Yorke and Maplestone 1926, is a small worm with a number 
of oral papillae, small spicules, and a different arrangement of the 
caudal papillae of the male. Filaria bipinnata Linstow 1899 is also 
clearly a member of this genus, and should therefore be known as 
Hastospiculum bipinnatum; H. gould: may possibly be identical with 
this species. 

THYLACONEMA, new genus 

Generic diagnosis.—Thelaziidae: Body comparatively coarse, taper- 
ing at each end. Cuticle coarsely annulated, the annulations pro- 

vided with numerous backward projecting spines, most marked on 
the anterior half of the body. Mouth provided with a distinct and 

nearly square buccal cavity, the anterior borders of which close 
together slightly and have four very slightly salient lobes. Esopha- 
gus short and straight, not divided into two parts, and its demarcation 
from the intestine indistinct; the esophagus and intestine together 
form a straight narrow tube of uniform diameter for the whole Jength. 
Vulva in the esophageal region, the vagina an elongate saclike struc- 
ture; opisthodelphic. Tail of female a short, narrow, fingerlike 

structure. Male uncertain; specimen found with type female lacks 
anterior end and can not be positively identified as the mate of the 
female worm. The generic characters of this specimen are as follows: 
Tail with broad and relatively short alae with a few large peduncu- 

lated preanal papillae and a few large and several small postanal 
ones. Spicules unequal, both long and slender; gubernaculum 
present. Parasites of the peritoneal cavity of birds. 

Type species.—Thylaconema sigmura, new species. 

THYLACONEMA SIGMURA, new species 

Figs. 12 to 15 

Specific diagnosis.—Thylaconema: 
Male found associated with the type female lacks anterior end, and 

so can not be definitely diagnosed as the same species or even genus, 
although it probably is the same species. Maximum diameter 270y; 
tail (fig. 15) with broad and relatively short alae, forming a bursa- 
like structure 400u long and about 300u wide, marked with fine stri- 
ations; two pairs of large pedunculated preanal papillae, one pair at 
the level of the anus, two pairs of postanal ones, and three or possibly 
four pairs of small ones near the tip of the tail. Anus 175u from tip 

of tail. Spicules long and slender, the right one 1.35 mm. long, the 
left one 590u long; gubernaculum present, consisting of two conver- 
gent chitinized bars connected by a delicate membrane. 

Female about 15 mm. long with a maximum diameter of about 
400u. Diameter of head about 65y, the diameter very gradually 
increasing posteriorly and more rapidly decreasing again near the 
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posterior end, terminating in a narrow fingerlike tail with bluntly 
rounded end. Cuticle with coarse annulations set about 12u apart 
in the esophageal region and gradually becoming more widely spaced 
to intervals of 25u to 30u in the posterior part of the body; annulations 
provided with numerous small recurved spines. Mouth cavity 
(fig. 14) rectangular, about 25u broad and 15, deep with a further 
interval, with a narrow lumen, between the floor of the capsule and 
the anterior end of the esophagus. Anterior border of esophagus 
projecting slightly toward median line, giving the appearance of a 
pair of hawklike- jaws in optical section. Head bounded by an 
inconspicuous ridge. Esophagus a straight narrow tube about 875yu 
long with a diameter of about 55u; nerve ring about 450u from the 
anteriorend. The intestine has the same diameter as the esophagus, 
the demarcation between the two being very indistinct; it continues 
back to the anus as a straight narrow tube; the anus is about 155z 

from the posterior end. The posterior end of the body (fig. 13), 

gradually narrowing, curves S-like, ending in a ventrally curved, 
fingerlike tail with nearly parallel sides, about 55u in diameter. At 
the anus it widens out to a diameter of about 85u. Vulva 390y from 
the anterior end, situated on a distinct prominence. Vagina an 
elongated saclike structure, about 1.4 mm. in length, gradually 
widening out to a diameter of about 155y near its bluntly rounded 
end. The uteri open into the vagina by a narrow tube about 35y in 
diameter; the two uteri split apart almost immediately and continue 
almost straight to the posterior part of the body where they abruptly 
narrow, ending in two slightly coiled ovaries. 

Host.—Argus pheasant (Argusianus argus). 
Location.—Peritoneal cavity. 
Locality —Calcutta Zoological Garden, Calcutta, India. 

Type specimens.—United States National Museum Helmintholog- 
ical Collection No. 8011. 

EXPLANATION OF PLATES 

PLATE 1 

Fig. 1. Protofilaria furcata. Posterior end of male. 
2. Protofilaria furcata. Posterior end of female, showing posterior extremi- 

ties of ovaries. Anus in cleft at end, intestine not shown. 

3. Dirofilaria digitata. Vulval region, showing vagina and union of esoph- 

agus and intestine. 

4. Dirofilaria digitata. Tail of female, showing anus and posterior digi- 

tations. 

5. Aproctoides lissum. Tail of male, showing spicules, intestine and sperm 

duct. 
6. Aproctoides lissum. Head of male, showing esophagus and anterior end 

of testis. 
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. Posterior end of male, showing bursa-like structure and spicules. 

. Bursa-like structure, enlarged. 

. End view of mouth region, showing mouth opening, two pillar-like 

. Portion of cuticle on anterior part of body of female. 
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PLATE 2 

Hastospiculum spinigerum 

Anterior end of female, showing mouth, anterior end of esophagus, and 

vulva. 

structures with three papillae at the base of each, and crater-like oral 

region. 

Egg. 

PLATE 3 

Thylaconema sigmura 

. Anterior end of female, showing head, esophagus, and vagina. 

. Posterior end of female, showing anus, tail and posterior loops of ovaries. 

. Head, much enlarged, showing buccal cavity and slender connection 

with esophagus. | 

. Posterior end of male found with the type female, showing alae and 

spicules. 
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A REVISION OF THE AMERICAN TWO-WINGED FLIES 
OF THE PSYCHODID SUBFAMILY BRUCHOMYINAE 

By Cuarues P. ALEXANDER 

Of the Massachusetts Agricultural College, Amherst 

The recent discovery of two undescribed species of the subfamily 

Bruchomyinae, the most generalized of the four subfamilies of Psy- 
chodidae, makes it advisable to review our knowledge of this group 
of flies. Tillyard (1926), in writing of the genus Nemopalpus, one of 

the included genera, remarks as follows: “This genus, placed by 
some authors in Tanyderidae, unites that family with the Psychodi- 
dae, and is probably one of the oldest existing types of Diptera.” 

I wish to express my deepest thanks to the collector, Mr. Raymond 
C. Shannon, for the opportunity of studying and describing the two 
new Peruvian species of Bruchomyia. 

Subfamily BRUCHOMYINAE 

1904. Phlebotominae Eaton, Ent. Mo. Mag., ser. 2, vol. 15, p. 55 (part). 

1920. Bruchomyiinae ALEXANDER, Ann. Ent. Soe. America, vol. 13, p. 402. 

1921. Nemopalpinae Epwarps, Ann. Mag. Nat. Hist., ser. 9, vol. 7, p. 439. 

1922. Phlebotominae Tonnorr, Ann. Soc. Ent. Belgique, vol. 62p. 127 (part). 

1926. Bruchomyiinae Crampton, Ent. News, vol. 37, pp. 33-39, 65-70. 

1927. Bruchomyiinae ALEXANDER, Genera Insectorum, fase. 189, p. 3. 

1927. Phlebotominae SHANNON and pret Ponts, Rev. Inst. Bact., Buenos Aires, 

vol. 4, p. 733 (part). 

1928. Bruchomyinae Epwarps, Journ. Fed. Malay St. Mus., vol. 14, p. 65. 

1928. Bruchomyinae ALEXANDER, Proc. Linn. Soc. New South Wales, vol. 53, 

p. 292. 

The use of the name Bruchomyinae, based on the second proposed 
genus, Bruchomyia, in preference to Nemopalpinae, erected for the 
oldest genus, Nemopalpus, is on the principle of selection of the first 
proposed group of higher rank than the genus. 

The Bruchomyinae, including only the two genera Nemopalpus 

Macquart and Bruchomyia Alexander, appear to represent the most 
generalized of the recent Diptera. The subfamily is well differen- 
tiated from the Phlebotominae, with which it has sometimes been 

placed, by the retention of the primitive arrangement of the branches 
of Rs, this being dichotomously twice forked. In the Phlebotominae 
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the anterior branch of the posterior fork of As, Ry, has been captured 
by the stem of the anterior fork, 22,3, to form a short to longer fusion, 
Roi314. Because the first branch of the sector, R., has not fused 

backward with R,, the venation of the Phlebotominae appears 
pectinate. 

The Bruchomyinae may be separated from the remaining Psy- 
chodidae by the following key: 

1. Radial sector, As, with jour branches-__- =. 2S ae ee ee pe 

Radial sector, Rs, with three branches--------.------- TRICHOMYINAE. 

2. Distal section of vein Cw, elongate, extending generally parallel to vein M,, 

cell M, at wing margin being approximately equal in width to cell M3; 

cell Cu sometimes very wide at margin, exceeding cell M,; Sc reduced, Sc; 

and usually Scs atrophied 2-20 fae ees oe ap es PS YCHODINAE. 

Distal section of vein Cu, short to very reduced, bent toward the axilla, longer 

and more nearly straight in Bruchomyia; cell M, at wing margin as wide 

as or wider than cell Cu, usually very wide; Sc long, Scz and usually Sc, 

Preserved ss” BONS, Ste tO RPE Et lets eee eee 3. 
3. Rs pectinately 4-branched, R, being captured by the upper fork of the sector; 

mouth parts of female elongate, formed for blood sucking. 

PHLEBOTOMINAE. 

Rs dichotomously 4-branched, Roi; and R443 being present; mouth parts nor- 

mal; not formed for blood sucking- 220 -_-_ 22-1222 BRUCHOMYINAE. 

The Trichomyinae (Tonnoir, 1922) will presumably include Sycorax 
Haliday. The validity of this group as a separate subfamily is con- 
firmed by the recent discovery of the larva of Sycorax' erroneously 
considered by its discoverer as being a new genusof Dixidae. Edwards? 
has indicated the probability that Sycorax should represent a sub- 
family of Psychodidae. 

The two genera of Bruchomyinae may be separated as follows: 

1. Antennae with 27-30 segments, including the reduced apical button; distal 

section of vein Cu, long, approximately as long as the basal section. 

Bruchomyia Alexander. 

Antennae with 17 segments, including the reduced apical button; distal 

section of vein Cu, short, curved strongly to the anal margin. 

Nemopalpus Macquart. 

Genus BRUCHOMYIA Alexander 

1920. Bruchomyia ALEXANDER, Ann. Ent. Soc. America, vol. 13, p. 403. 

1927. Bruchomyia ALEXANDER, Genera Insectorum, fase. 189, p. 4. 

The genotype and hitherto only known species of Bruchomyia is 
B. argentina Alexander (1920), known only from various parts of 
Argentina. The species recently described as Bruchomyia pallipes 
Shannon and del Ponte (1927) is herewith transferred to the genus 

Nemopalpus. Two additional species of Bruchomyia, recently dis- 
covered in Peru by Raymond C. Shannon and kindly loaned to me 
for study, are described in the present report. 

1G. W. Miiller, Zeitschr. Morph. Oekol. Tiere, vol. 7, pp. 535-542, 1927. 

2Entomologist, vol. 61, pp. 207-208, 1928, 
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The generic definition of Bruchomyia must be slightly modified as 
a result of the discovery of these two novelties. The antennae in 
number of segments range from 27 to 30, the terminal segment being 
very small and buttonlike. Tonnoir (1922, p. 127, footnote) sug- 

gested that the increased number of flagellar segments in Bruchomyia 

might have been brought about by the bipartition of the 14-seg- 
mented flagellum in Nemopalpus. An examination of the three 
known species of Bruchomyia shows the impossibility of such an expla- 
nation, since the segments decrease gradually in size outwardly and 
there is no suggestion of a pairing of the segments, as would be the 
case if a primitive segment had been evenly subdivided. The chief 
venational peculiarity of Bruchomyia is the long sinuous distal section 

of Ou. 

The only ecological notes available concerning this genus are those 
made by Doctor Bruch concerning the genotype, argentina (Alex- 

ander, 1927). ‘The flies always occur in damp places, being found 
on damp earth and in crevices of rocks. Pieces of wood, roots, moss, 
and other substances were examined critically, but the early stages 

could not be discovered. No plant mines were found and the larvae 
could not be located in the mud and wet earth along the margins of 
streams. In a position of rest, the adult flies sit rather high-legged, 
the wings held obliquely divergent. In copula, the male rests 
on the female, their bodies not being held in opposition. The flies 

are rather wary and take flight readily when disturbed. However, 

this flight is of brief duration and one can readily watch such a dis- 
turbed fly in flight and see it alight again.”—Bruch. 

KEY TO THE SPECIES OF BRUCHOMYIA ALEXANDER 

1. General coloration of head and mesonotum dark gray; vestiture of head and 

thorax whitish; antennae (female) 29-segmented, the basal segment of 

flagellum subequal to the second. (Peru.)_--_-_-_ peruviana, new species. 

General coloration of head and mesonotum brown or yellowish, the vestiture 

pale brown to dark brewn; antennae not 29-segmented, the first flagellar 

segment approximately one-half longer than the second._-____-_-_____ 2. 

2. General coloration pale yellow, the vestiture pale brown; antennae of male 

28-segmented, of female 27-segmented, nearly as long as the body; no 

patch of dark setae on wing-disk at the bend of R;, the latter not incras- 

sated) tois point:” (Peru,). =~ 272---3.2- 4.4 shannoni, new species. 

General coloration brown, with brown setae; antennae of male 30-segmented, 

shorter than the body; a patch of dark setae on wing-disk at the bend of 

Rs, the latter strongly incrassated at this point. (Argentina.) 

argentina Alexander. 
BRUCHOMYIA ARGENTINA Alexander 

1920. Bruchomyia argentina ALEXANDER, Ann. Ent. Soc. America, vol. 13, p. 405. 

General appearance much like a Molophilus; antennae elongate, 
30-segmented; a dark patch of setae at r—m. 

The fly was described from La Granja, Alta Garcia, Province of 
Cérdoba, Argentina, April 1-8, 1920 (Charles Bruch). More recently 
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(Shannon and del Ponte, 1927:733) the fly has been recorded from 
Tucuman, Salta, and Jujuy in Argentina. 
Paratype.—Female, Cat. No. 41589, U.S.N.M. 

BRUCHOMYIA SHANNONI, new species 

General coloration pale yellow; antennae of inale 28-segmented, of 
female 27-segmented, nearly as long as the body; wings uniformly 
pale, with pale brown macrotrichiae; Jf, in alignment with 4,,.,7-m 

at the fork of My». 

Male.—Length, about 4.5 mm.; wing, 4.5-5 mm.; antenna about 

4—5 mm. 

Female.—Length, about 5 mm.; wing, 6 mm. 

Rostrum yellow; palpi elongate, brownish yellow. Antennae of 

male unusually long for a member of this genus but varying in rela- 
tive length in different specimens, 28-segmented, including the ter- 

minal button; first flagellar segment longest, more than one-half 

Sc, 

x 

é 7 M 

Cu Mie ooaMlare 110 1 4 
FIGURE 1.—WING-VENATION OF BRUCHOMYIA SHANNONI, NEW SPECIES: 

A=ANAL; CU=CUBITAL; M=MEDIAL; R=RADIAL; SC=SUBCOSTAL VEINS 

longer than the second; succeeding flagellar segments gradually 

decreasing in length, the outermost oval, the terminal segment very 

reduced in size; flagellar segments clothed with long appressed to 

semiappressed setae; antennae pale, the setae brown. In the female 
antennae 27-segmented, the proportions of the segments about as in 
the male. Head yellowish testaceous, the center of the vertex some- 

what darker. 

‘Mesothorax entirely pale yellow to testaceous yellow, the notum 
somewhat darker, the conspicuous setae pale brown. Halteres pale, 
the knobs a little darker. Legs pale brown, clothed with chiefly pale 
appressed setae, with scattered smaller erect setae. Wings uniformly 

pale, with abundant pale brown macrotrichiae; costal fringe dense; 
no incrassation of #; at bend or grouping of trichiae into a dark patch 

at this point as in argentina. Venation (fig. 1): Se, extending to 

about opposite three-fourths the length of R),3, Sc; subequal but 

pale and relatively indistinct; Rs gently angulated and broken at 
near midlength; R,,3; about one-third longer than Ry,5;; basal section 
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of R; and r-m subequal and in transverse alignment; cell M, sessile; 

m-cu very pale; distal section of Cu, long, sinuous, in the specimen 
figured with a short branch before apex; cell M, relatively narrow 
at margin, subequal to Cu; vein /st A distinct, the cell a little wider 

on basal half. Most of the specimens lack the apical branch on the 
distal section of Cu, and its occurrence must be held as adventitious. 

Abdomen pale, densely clothed with long setae, very dense at end 

of organ, rendering it difficult to separate the two sexes. Male 
hypopygium (fig. 2) with the basistyle (6) relatively stout, the outer 
face on basal two-thirds with numerous large setigerous punctures, 

Nagase ' fengee 
Teg ap tine 4°! ‘f 

* yale oe 

FIGURE 2.—MALE HYPOPYGIUM OF BRUCHOMYIA 

SHANNONI, NEW SPECIES: 

@=AEDEAGUS; D=BASISTYLE; d=DISTISTYLE 

the apex of style with microscopic setulae only; mesal face of basistyle 
near apex with a small tuft of very long setae directed mesad and 
cephalad; ventral face of basistyle with a larger low tubercle bearing 
a dense brush of shorter setae. Dististyle (d) small, the ventral 
outer face densely set with long erect setae, the dorsal face with a 
conspicuous lateral tooth or flange. Aedeagus (a) appearing as a 
stout chitinized rod, extending cephalad into the seventh segment 
of the body. 

Locality.—Peru. 
Holotype —Male, Verrugas Canon, Department of Lima, April 7, 

1928 (R. C. Shannon). 

Paratopotypes.—Four males. Allotopotype—Female. 
Type.—Male, Cat. No. 41582, U.S.N.M. 
This very distinct species of Bruchomyia is named in honor of the 

collector, my friend Raymond C. Shannon, to whom | am very 
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greatly indebted for the opportunity of studying not only the present 
material but other rich collections from many parts of the Americas. 

BRUCHOMYIA PERUVIANA, new species 

General coloration dark gray, the vestiture whitish; rostrum and 

palpi dark brown; antennae (female) 29-segmented, the basal 15 or 
16 flagellar segments subequal in length; femora with appressed 
whitish setae. 

Female.—Length, about 4.7 mm.; wing, 5 mm. - 

Rostrum and palpi dark brown. Antennae with the scapal seg- 
ments pale yellow, the flagellum dark brown, 29-segmented, including 
the microscopic terminal button; first flagellar segment subequal in 
length to the second; proximal 15 or 16 flagellar segments nearly 

equal in length but becoming more slender, the ends a little con- 
stricted; succeeding segments gradually shortened, the outer seg- 
ments more oval; terminal segment buttonlike; antennae much shorter 

than in the corresponding sex of shannoni. Head dark plumbeous 
gray. 

Mesonotum dark gray, the lateral margins of the praescutum 

somewhat more brownish; setigerous punctures dark brown; vestiture 

of thorax whitish. Pleura dark brown. Halteres pale, the base of 
the stem whitish, the knobs infuscated. Legs with the coxae and 

trochanters infuscated; femora pale, with appressed whitish setae 
that are scarcely apparent against the background; tibiae and tarsi 
darker; segments of legs with sparse scattered erect setae. Wings 
yellowish subhyaline, the macrotrichiae brown; veins very pale 

brown. Costal fringe relatively short and inconspicuous. Venation 
as in shannoni, with the following modifications: Rs scarcely broken; 
proximal end of distal section of R; thickened, as in argentina, jutting 
as a weak spur into cell R; r-m on M, nearly its own length beyond 
the fork of Mii.; Ms.4 very short and arcuated; m-—cw pale, without 
macrotrichiae; distal section of Cu, sinuous, longer than the basal 

section. 
Abdomen dark brown, densely covered with white setae, the genital 

segments more yellowish. 
Locality —Peru. 
Holotype.—Female, Colonia Perené, Chanchomayo, altitude 3,000 

feet (R. C. Shannon). 
Type.—Female, Cat. No. 41581, U.S.N.M. 

Genus NEMOPALPUS Macquart 

1838. Nemopalpus Macquart, Dipt. exot., vol. 1, pt. 1, p. 85. 

1845. Nygmatodes Lonw, Dipterolog. Beitriige, vol. 1, p. 9. 

1904. Nemopalpus Eaton, Ent. Mo. Mag., ser. 2, vol. 15, p. 55. 

1905. Palaeosycorax Mrunizr, Miscell. Ent., vol. 13, p. 50. 

1922. Nemopalpus Tonnoir, Ann. Soe. Ent. Belgique, vol. 62, p. 125. 
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The genus Nemopalpus as now known is represented by six living 
_ and two additional fossil species. Of these, two closely allied forms 
occur in the New World and are discussed in the present report. 
The species are all very uncommon and their distribution as known 
is markedly discontinuous, indicating a paleogenic group of Diptera. 
The genotype, flavus Macquart (1838 a, 1838 b) was described from 

the Canary Islands. Since the original definition, a few additional 
specimens have been taken (Haton, 1904; Becker, 1908), but the fly 

must be considered as being excessively rare. The New Zealand N. 
zelandiae Alexander (1921) and the Australian N. australiensis Alex- 

ander (1928) are the only known representatives in the Australasian 
Region. J. orientalis Edwards (1928) has recently been described 
from the Malay Peninsula and is the sole known representative of 

the subfamily in the Oriental Region. The two fossil forms, N. 
tertiariae (Meunier, 1905) and N. molophilinus Edwards (1921), are 
known only from Baltic Amber (Lower Oligocene). 

In the New World the first described species was NV. pilipes Tonnoir 
(1922), described from Paraguay, but now recorded from northeastern 

Argentina. The species recently described by Shannon and del 
Ponte as Bruchomyia pallipes proves to be more correctly referrable 
to Nemopalpus. Although closely allied to N. pilipes, I believe the 
two species to be distinct. 

The antennae of species of Nemopalpus have been described as being 

16-segmented, but there is an additional tiny buttonlike segment at 
the end of the organ which is herein held to be 17-segmented. The 
chief point of difference in the venation from Bruchomyia is in the 
short distal section of Cu,, which is scarcely one-half the basal section 
and rather conspicuously bent toward the anal angle. As a conse- 
quence, cell M,; at the margin is very wide. 

Little is known concerning the ecology of any members of the genus. 
Nemopalpus orientalis Edwards was taken at Camerons Highlands, 
Gunong Berumban, Pahang, Federated Malay States, altitude 5,500 
feet, March 14, 1924, by H. M. Pendlebury. Two specimens were 
observed, resting on damp moss on a tree trunk. These occurred in 

a type of rain-forest that was continually dampened by mist. 

KEY TO THE NEOFROPICAL SPECIES OF NEMOPALPUS MACQUART 

1. General coloration brown, the body and wings with abundant pale brown 

setae, the wings with additional patches of dark setae at fork of R24, r—-m, 

base of M;, M344 and end of Cw, with paler and less distinct areas at ends 

of medial veins; legs pale brown, the tarsi paler. (Paraguay, Argentina.) 

pilipes Tonnoir. 

General coloration dark brown, the body and wings with almost black setae, 

the patches on the wings arranged as above but inconspicuous due to the 

dark color of the costal fringe; legs brownish black, the tarsi conspicuously 

DUCA (ATPECNUMNA)) soca eee soe oe pallipes (Shannon and de! Ponte). 
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Since the male sex of pallipes is still unknown, the above key is 
based only on the female sex. The male of N. pilipes is generally 
similar to the female in coloration but differs most remarkably in the — 

extremely long dorsal fringes of setae on the tibiae and, less accentu- 
ated, on the basitarsi. 

The South American species of Nemopalpus differ conspicuously 
from those of the old world in the venation, R,,; being very elongate, 

exceeding three times R, alone; r—m and the basal section of R; lie far 
distad, being connected posteriorly with M, far beyond the fork 
of Mixs. : 

NEMOPALPUS PILIPES Tonnoir 

1922. Nemopalpus pilipes Tonnoir, Ann. Soe. Ent. Belgique, vol. 62, pp. 1380- 

134, 8 figs. 

Tonnoir’s description and figures are so complete that nothing furs 
ther need be added. The species was described from material taken 
in Paraguay by Fiebrig. One additional male was taken at the 
Iguazu Falls, Argentina, October, 1927, by R. C. and Elnora Shan- 
non, now preserved in the National Collection. 

NEMOPALPUS PALLIPES (Shannon and del Ponte) 

1927. Bruchomyia pallipes SHANNON and pEL Ponts, Rev. Inst. Bact., Buenos 
Aires, vol. 4, pp. 733-734. 

The type of pallipes, a female, was taken at Iguazu Falls, Misiones, 
Argentina, June 21, 1927, by R. C. Shannon. The type was very 

kindly loaned to me for study by Mr. Shannon and Doctor Aldrich 
and afew supplementary notes are given. 
Female.—Length about 4 mm.; wing 5 mm. 

The species is undoubtedly closely allied to N. pilipes, but differs in 
the black coloration of the setae of the body and wings and the 
more conspicuously whitened tarsi. 

Antennae pale, the setae black; 16-sezgmented, with an additional 
microscopic terminal button, asin the genus. Venation asin pilipes, 

Sc, being distinctly preserved; R23; very elongate, the fork corre- 
spondingly shortened; basal section of R; and r—m in transverse 

alignment, both far beyond the fork of M,,.; distal section of Cu, 

very short. The long conspicuous crests of setae on head and thorax 

nearly black. Costal fringe very long and dense, brownish black, 
with paler hairs becoming more numerous on the distal half, the col- 

oration of the fringe fully as dark as the hair patches on the disk, 
which are thus relatively inconspicuous. Legs with the vestiture 
appressed, with only scattered erect setae, dark-colored, those of the 
tarsi creamy, producing a pallid effect. 

Type.—Female, Cat. No. 41580, U.S.N.M. 
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NOTES ON SOME NORTH AMERICAN MOTHS OF THE 
SUBFAMILY EUCOSMINAE 

By Carut Hetnricu 

Oj the Bureau of Entomology, United States Department of Agriculture 

Since the publication of my revision of the Eucosminae (U.S. Nat. 
' Mus. Bull. 123, 1923) a large amount of additional material has been 

received, including the Fernald collection. These accretions have 
enabled me to make genitalic studies of types, cotypes, or other 

; authentic specimens of species hitherto not available for dissection. 
_ They have also disclosed several new species for which names are 
required. The notes and descriptions in this paper are designed to 
_ make this new information available. 

In the present paper 16 species and 3 varieties are described as new. 
4 The genitalia of 13 previously described species are figured for the 
_ first time, and notes are given on 9 other species. 

I also take this opportunity to correct some errors in my previous 
_ papers dealing with this group, and to offer an amended key to the 
- genus Hystricophora. 

THIODIA FORMOSANA SUBCANDIDA, new variety 

Like formosana, except that hind wing of male is snow white toward 
base with a dark, smoky fuscous shading toward apex and along 

_termen. This character holds through a long series from the type 
locality and seems to indicate a local race. In a large series of typi- 
cal formosana before me the hind wings of both males and females 
are uniformly dark throughout. The genitalia of subcandida are also 
somewhat smaller than those of typical formosana, but of the same 
A type. 

; Alar expanse.—17-21 mm. 

‘ 

% 

Type.—Cat. No. 41198, U.S.N.M. 
Paratypes.—In National collection, American Museum, Canadian 

National, Barnes and Bryant collections. 
Type locality —Bilby, Alberta, Canada. 
Food plant.—Unknown. 
Described from male type, 1 female and 20 male paratypes all from 

_ the type locality and bearing various June, 1924, dates (Owen Bryant, 

- collector). In the female the hind wing is dark throughout as in 
typical formosana. 

No. 2779.—-PROCEEDINGS U.S. NATIONAL MUSEUM, VOL. 75, ART 8 

27185—29——_1 1 
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THIODIA INSIGNATA Heinrich 

Figure 1 

Thiodia insignata Hernricy, Journ. Washington Acad. Sci., vol. 14, No. 16, | 

1924, p. 386. 

Male genitalia figured from type. 

THIODIA LATENS, new species 

Figure 2 

A pale, sordid. grayish fuscous species hardly distinguishable from 
delphinus Heinrich except by genitalia. 

Palpus, face, head, and thorax ashy grayish white. Fore wing 
ocherous white, dusted with fuscous, making the general color a pale, 

sordid fuscous; no distinct maculations except four pairs of white 
dashes on outer half of costa and an ocelloid patch consisting of a 
white spot containing one or two short black dashes or dots between 
two very obscure vertical pale bars, cilia fuscous, peppered with 
black and white (the scale ends white); termen slanting and slightly 
concave; veins 3, 4, and 5 approximate at termen. Hind wing 
concolorous with fore wing; cilia concolorous, with a slightly darker 

basal band; veins 3 and 4 united. 

Alar expanse.—15 mm. 

Type.—tIn collection Barnes. 
Paratypes.—Cat. No. 41199, U.S.N.M., also in American Museum 

and collection Barnes. 
Type locality—Monachee Meadows, Tulare County, Calif. (8,000 

feet). 

Food plant—Unknown. 
Described from male type and seven male paratypes, all from the 

type locality (‘July 8-14”’). 
A distinct species easily distinguished by its genitalia, but in pat- 

tern and color very like delphinus. Specimens of the latter from its 

type locality have a paler ground color and a dark patch on base of 
fore wing which is lacking in latens. These characters, however, will 
not always serve, for in a series of delphinus before me (also from 

Monachee Meadows) the maculations are very obscure, the ground 

color darker, and the moths not to be distinguished from typical latens 
except by their genitalia (the genitalia and their tuftings making 
the end of the male abdomen considerably larger in delphinus). 

THIODIA LEPIDANA (Walsingham) 

Figure 7 

Three specimens of this species collected by George V. Copley at 

Chilcotin, British Columbia (‘‘15-IX-1925”’), have been received 

from E. H. Blackmore. Two of these are now in his collection and 

one (a male) is in the United States National Museum. In both 
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pattern and genitalia lepidana resembles kokana Kearfott, which may 
be nothing but an eastern variety. The harpe of lepidana is some- 
what smaller, however, and the cucullus more pointed at (costal) apex. 

Male genitalia figured from specimen in the National collection. 

THIODIA PARVANA (Walsingham) 

Figure 6 

The National collection has received from Dr. Annette Braun a 

male which, except for locality, answers in detail to Walsingham’s 
description. In external characters it is similar to fertoriana Heinrich, 

but in genitalia quite distinct. It was collected at Yellowstone 
National Park Lake, Wyo. (‘‘VII—5-24’’). 

Male genitalia figured. 

THIODIA PASTIGIATA, new species 

Figure 3 

A grayish white species with faint maculations and a fine black 
subterminal line in cilia of fore wing; similar to griseocapitana but 
lacking any trace of ocherous shading, with different marking of the 
cilia and different genitalia. 

Palpus, face, head, and thorax white with a few black-brown spots 

on outer side of palpus, on sides of face near eyes, and on side of head 
just over base of antenna, and with a faint dusting of similarly 
colored scales on anterior margin of thorax; palpus scarcely extending 
the length of the head beyond it. Fore wing finely clouded and 

scatteringly lined with blackish brown scales giving it, to the naked 
eye, a rather sordid grayish white color; under magnification the dark 
markings show as a series of fine wel!l-spaced lines on costa, a some- 
what heavier series of crosslines on dorsum toward base indicating 
faintly a half basal patch, a slight clouding on dorsum near tornus, a 
similar clouding at apex of cell and toward termen, and two vertical 
dark lines (well separated) in ocelloid area; white ground color most 
appreciable on outer half of costa and as a white subapical costa spot; 

cilia white, with blackish brown basal dusting and a similarly colored 
subterminal line; veins 3, 4, and 5 not approximate at termen; 

termen slanting and straight. Hind wing smoky white; cilia white 
with a faintly darker basal band and (toward apex) a similar sub- 
terminal band; veins 3 and 4 stalked. 

Male genitalia of type figured. 
Alar expanse.—16-—20 mm. 
Type.—In collection Barnes. 
Paratypes.—Cat. No. 41200, U.S.N.M., also in American Museum 

and collection Barnes. 
Type locality—Monachee Meadows, Tulare County, Calif. 
Food plant.—Unknown. 
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Described from male type, eight male and four female paratypes, 
all from the type locality (8,000 feet, ‘July 8-14”). Nearest to 
griseocapitana Walsingham, which it precedes in my arrangement. 

THIODIA BUCEPHALOIDES (Walsingham) 

Figure 4 

A series of moths reared (‘‘ VITI—-14—1925 ” and ‘‘ TX—9-1925”’) from 
larvae boring in the roots of Chrysothamnus linifolius Greene and 
collected at Grand Junction, Colo., by George Englehardt, of the 
Brooklyn Museum, are now in the National collection. A specimen 
has also been deposited in the Barnes collection. These correspond 
to the female in the American Museum, mentioned in my revision of 
the Eucosminae, and are undoubtedly Walsingham’s species or a Col- 

orado variety thereof. The genitalia show them, to be specifically 
distinct from offectalis Hust. 

Male genitalia figured from specimen in the National collection. 

EUCOSMA FANDANA Kearfott 

Figure 12 

A male of this species from the Fernald collection (Colorado, Oslar, 

“157’’) is now in the National collection. 
Male genitalia figured. 

EUCOSMA LATICURVA, new specles 

A tawny yellow species with two broad, irregular, longitudinal, 
silver markings on fore wing. 

Palpus white; second joint shaded on outer side with tawny 
yellow and fuscous. Head white. Thorax tawny yellow with some 
white scaling on posterior margin and with posterior two-thirds of 
tegula white. Fore wing tawny yellow with a broad silver white 

band starting from base of dorsum (where it occupies all of extreme 
base except a narrow margin of costa), curving up to vein 12, thence 

down to mid dorsum, broadening somewhat and then connecting by 
a narrow spur with a square white patch at tornus, the whole forming 
a broad serpentine band extending from base to tornus; a broad 
crescentiform spot occupying outer third of costa and inclosing on 
costa a small patch of the ground color; an obscure narrow white 
patch on termen extending from just below apex to vein 5; a sparse 

dusting of blackish scales scattered along the margins of the white 
markings and along base of cilia; cilia pale ocherous. 

Hind wing pale smoky fuscous; cilia paler with a dark basal band. 
Male genitalia similar to those of agasizzii except somewhat smaller; 

in size between those of agasizzi and bolanderana. 
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Alar expanse.—22 mm. 
Type.—Cat. No. 41201, U.S.N.M. 
Paratype.—In collection Barnes. 
Type locality. Sierra Nevada,”’ Calif. 
Food plant.—Unknown. 
Described from male type from the Fernald collection (‘‘ No. 

3029’) and one male paratype from the Barnes collection (‘‘ Mount 
Shasta District,” California). 

Close to agasizzii Robinson, from which it chiefly differs in the 
broader and more strongly curved median serpentine band. 

EUCOSMA DAPSILIS, new species 

Figure 9 

A brown species with irregular, moderately broad, silver-white 
markings on fore wing. 

Palpus fuscous, white scaled beneath toward base and with second 
joint white on inner side toward apex. Head and thorax ashy fus- 

cous (the scales brown with white tips) with posterior extremity of 
thorax whitish. Fore wing ground color light brown; a small white 
spot on extreme base at middle; from dorsum close to base an 
irregular white bar extending upward to top of cell at one-fourth; 
beyond this an # shaped, moderately broad white band extending 
from basal third of dorsum almost to tornus; from top of this a white 
spur extends backward and upward to top of cell, sometimes fusing 
with the first white bar; at outer extremity of the ~ band two par- 
allel white streaks to tornus, extending into the cilia; on mid dorsum 

a narrow white spot which sometimes extends backward and fuses 
with the beginning of the band; on costa just beyond middle a 
cresentiform. white band with an included small white costal spot; 
a larger white costal spot on costa near apex; two strong white costal 
dashes on termen below apex, fusing at their bases and extending 
into the cilia; cilia slightly paler than the ground color of wing; 
underside of wing fuscous with the white markings strongly indicated 

on outer half of costa and on termen and on cilia below apex and 

at termen, other white markings faintly indicated; veins 3, 4, and 5 

well separated at termen. Hind wing fuscous, nearly concolorous 

with fore wing; underside shaded with whitish; the white forming a 
rather conspicuous spot on costa near apex; cilia paler with a dark 

basal band. 
Male genitalia figured from type. 

Alar expanse.—27-28 mm. 

Type.—Cat. No. 41202, U.S.N.M. 
Paratypes.—In collection Barnes, American Museum, and Canadian 

National collection. 
Type locality.— Yellowstone National Park, Wyo. 
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_ Food plant —Unknown. ' 
Described from male type and four male paratypes from the type 

locality. 

A striking and distinct species falling between laticurva and bolan- 
derana in our arrangement; but different from both in ground color, 
pattern, and genitalia. 

EUCOSMA RUSSEOLA, new species 

Figure 20 

An unmarked reddish ocherous species with pale hind wings. 

Palpus whitish ocherous on inner side; reddish ocherous on outer 
side, darkest toward apex. Face and head whitish ocherous; head 

tufts shading into reddish ocherous. Thorax and fore wing a unicol- 
orous reddish ocherous, in dark specimens almost rust color; no ocel- 
loid patch; in one specimen a few scattered very minute black scales 
toward termen; cilia concolorous with wing and with a dark (brownish) 

basal band; veins 3, 4,and 5 not approximate at termen; termen 

decidedly slanting and very slightly concave. Hind wing pale 
whitish ocherous, more white toward base and more yellowish toward 

apex and termen; cilia sordid whitish with a slightly darker basal 
band; veins 3 and 4 very long stalked. 

Male genitalia of the morrisoni-agricolana-pergandiana type; figured 
from type. 

Alar expanse.—20 mm. 
Type.—Cat. No. 41203, U.S.N.M. 
Paratypes.—In National collection, American Museum, and col- 

lection Barnes. 
Type locality.—Los Angeles, Calif. 
Food plant—Unknown. 

Described from male type (‘‘June 11 ’21-No. 127M,” Karl R. 
Coolidge, collector) from the type locality and two males and one 
female from Loma Linda, Calif. 

An easily recognized species resembling in color Kearfott’s immac- 
ulana, but with narrower fore wing, paler hind wing, and quite 
different genitalia. In our arrangement would precede luridana 
Walsingham. 

EUCOSMA EBURATA, new species 

Figure 11 

An ivory-colored species close and similar to invicta Walsingham, 
but with basal patch and outer fascia on fore wing much fainter 
(almost obsolete) and with no clear white unmarked area on mid 

dorsum. 

Palpus sordid white, shaded with ferruginous-ocherous, especially 

on under side and toward apex; third joint entirely hidden under 
scaling of second. Face and head ferruginous-ocherous. Thorax 

| 
| 
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~ white, somewhat dusted with pale brown on anterior margin. Fore 
_ wing white, finely cross-lined with pale leaden gray and ocherous, 

- giving the wing a grayish white color; an angulate dark basal patch 

_ very faintly indicated; a similar obscure patch on dorsum before 

_ tornus connecting with an even fainter marking from just beyond 

_ middle of costa and with it forming an almost obsolete angulate 
fascia; ocelloid patch an obscure white patch inwardly margined by 
a few black scales; above ocelloid patch a scattering of black scales; 

occasionally a few black scales on middle of cell at base and at outer 

angle of the basal patch; costal striations narrow, faint, continuous 
_ from base to apex; cilia white, with a broad basal peppering of black 

scales and a fuscous and black shading at apex; veins 3, 4, and 5 not 
approximate at termen; termen concave. Hind wing smoky fuscous; 

cilia white with a dark basal band. 
Male genitalia figured from type. 
Alar expanse.—22-25 mm. 
Type.—In collection Barnes. 
Paratype-—Cat. No. 41204, U.S.N.M., also in American Museum 

and collection Barnes. 
Type lecality—Mohave County, Ariz. 
Food plant.—Unknown. 
Described from male type and three female paratypes, all from the 

type locality (‘“‘Aug. 24-31”). I have also before me a female from 

San Diego, Calif., and a somewhat smaller male from Paradise, Cochise 

County, Ariz., which are presumably the same or varieties of the 

same species. 
EUCOSMA PERSOLITA, new species 

Figure 14 

An ashy white species with an oblique dark dash above dorsum 
beyond base and a dark triangular patch on dorsum near tornus. 

Palpus, face, head, and thorax ashy white (the scales pale fuscous 

tipped with white), somewhat darker on outer side of palpus. Fore 
wing white, somewhat dusted with pale fuscous, making the ground 
color an ashy white, and with blackish fuscous maculations; beyond 
base above dorsum an oblique dark dash; on dorsum before tornus a 
prominent triangular dark patch; on costa beyond area of fold sev- 
eral narrow dark dashes interspaced with white lines; a conspicuous 
dark spot at apex, and bordering outer margin of ocelloid patch and 
curving above it a thin dark line; the costal maculations and apical 

spot faintly repeated on undersurface; ocelloid patch consisting of 
two broad, obscure, sordid white bars inclosing a black dot near their 
upper margins; cilia white dusted with blackish fuscous and with a 

dark basal line; veins 3, 4, and 5 somewhat approximate at termen; 

termen slightly concave. Hind wing pale ocherous fuscous; cilia 
white with a broad dark basal band and a dark outer shading. 



~ 

8 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 75 

Male genitalia similar to those of matutina Grote, but larger; 
figured from paratype in National collection. 

Alar expanse.—14-21 mm. 
Type.—In collection Barnes. 

Paratypes.—Cat. No. 41205, U.S.N.M., also in American Museum, 
Canadian National, and Barnes collections. 

Type locality—San Benito, Tex. 
Food plant.—Unknown. 

Described from male type, 15 male and 3 female paratypes from 
the type locality (‘‘Mch. 16-23,” ‘Apr. 1-7’’), and 12 male and 1 
female paratypes from Brownsville, Tex. (various February and 
March dates). 

Closest to totana Kearfott, which it resembles also somewhat in 

genitalia and from which it differs chiefly in the paler ground color 
and darker (more blackish) maculations of its fore wing. Follows 

totana in my arrangement. 

EUCOSMA PERPROPINQUA, new species 

Figure 13 

A pale ocherous or whitish ocherous species of the occipitana- 
reversana-daemonicana group with an obscure dark patch in cell of 
fore wing near base and another on dorsum near tornus (these dark 

markings almost disappearing in some specimens), three or four 

rather conspicuous pure white spots on outer half of costa (in 
females), and veins 3 and 4 of hind wing united. 

Palpus white dusted with ocherous fuscous on outer side. Face 

and head white. Thorax whitish ocherous. Fore wing white, 

dusted with pale ocherous fuscous, making the ground color a pale 
ocherous (in the male type much lighter, almost white); a slight 
dusting of darker (fuscous) scales on cell near base; on dorsum 

(or just above dorsal margin) before tornus a faint indication 
of a similar dark patch; costa of the eround color, weakly striated 
toward base and, on outer half, with three or four rather broad white 

spots with some fuscous dusting on the interspaces between (not 

distinguishable in the male type where the costal markings are 
obscured by diffusion of the whitish ground color); extreme apex 

dark; terminal margin below apex white; ocellus obsolete, repre- 

sented by a couple of obscure brown dots or dashes; cilia rather 
strongly dusted with fuscous and with a distinct white dash just 

below apex; veins 3, 4,and 5 not approximate at termen; termen 
straight and slanting. Hind wing nearly concolorous with fore wing; 
cilia sordid white with a slightly darker basal band and (in dark 
specimens) a faint indication of a median band; veins 3 and 4 united. 
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Male genitalia similar to those of occipitana, but with cucullus per- 
ceptably broader in proportion to rest of harpe. Figured from type. 

Alar expanse.—20-26 mm. 

Type.—In collection Barnes. 
Paratypes.—Cat. No. 41206, U.S.N.M., also in American Museum, 

~ Canadian National, and Barnes collection. 

Type locality —Sells Post Office, Indian Oasis, Pima County, Ariz. 
Food plant—Unknown. 
Described from male type and six female paratypes all from the 

type locality (‘11-15 April’’ and “‘15-30 April,’ 1923, O. C. Poling, 
collector). I have also before me three females that I take to be the 

same species from Loma Linda, Calif. 
In both pattern and genitalia this species is close to occipitana Zel- 

ler, daemonicana Heinrich and reversana Kearfott. From the first it 

differs in its paler ground color and generally larger size; from the 
two latter in the absence of a dark patch in outer area of cell and in 
its obscure dark markings generally. From all three it differs in 
details of genitalia. 

EUCOSMA SHASTANA (Walsingham) 

Figure 10 

The National collection now has an authentic specimen (male) of 
this species (a Walsingham ‘‘type” from the Fernald collection). 

The genitalia show this to be quite distinct from what I identified 
as shastana and figured in my revision of the Eucosminae. In pat- 
tern the two forms are similar except that the outer dorsal patch on 

fore wing of the true shastana is decidedly excavate above and much 
broader than the outer dorsal patch of my supposed shastana. The 
latter, I am now convinced, is only a large variety of tahoensis Hein- 
rich. I am describing it below under the varietal name subditwa. 

Male genitalia of the Walsingham ‘“‘type”’ figured. 

EUCOSMA TAHOENSIS SUBDITIVA, new variety 

Eucosma shastana Hernricu (not Walsingham), U. S. Nat. Mus. Bull. 123, 

1923, pp. 79, 113, fig. 221. 

Palpus, face, head, and thorax ocherous fuscous; thorax with some 
slight dusting of fuscous, and with scale tips of tegulae white. Fore 
wing sordid whitish ocherous marked with fuscous; an outwardly 
slanting fuscous bar from dorsum near base to top of cell, constituting 
with a slight fuscous shading at extreme base the remains of a dark 
basal patch; on dorsum before tornus a large, irregularly triangular 
fuscous patch; above and behind it in cell near its apex a slight 
clouding of fuscous; below apex a conspicuous blotch of fuscous 
shading; costa faintly clouded with fuscous and with several fine 
darker fuscous striations to middle, beyond middle with four conspic- 
uous fuscous dashes, interspaced with white and increasing in size 
Ao I— 2 
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toward apex; all the larger fuscous markings more or less margined 
by black scales; ocelloid patch obscure, whitish ocherous; cilia ashy 

fuscous with two or three obscure white dashes below apex; veins 3, 
4, and 5 not approximate at termen; termen slanting and very slightly 
concave. Hind wing smoky fuscous; cilia concolorous, with a dark 

basal band and the tips of the scales white. 
Alar expanse.—27 mm. 

Type.—tIn collection Barnes. 
Paratype.—Cat. No. 41207, U.S.N.M., also in American Museum. 
Type locality—Deer Park Springs, Lake Tahoe, Calif. 
Food plant.—Unknown. 

Described from male type and two male paratypes from the type 
locality (‘June 24-30’). These specimens I had previously deter- 

mined as shastana Walsingham (see above) and the genitalia of the 

type I had figured under that name in my revision of the Eucosminae 
(fig. 221). I have also before me three males from Warner Moun- 
tains, ‘‘three miles east of Davis Creek,’”’? Modoc County, Calif. (‘‘24— 

31 July 1922, 5,500 feet, A. W. Lindsey, collector’’), which I take to 
be merely a color variety. They have similar genitalia and pattern 

but are considerably paler, the ground color being distinctly white. 
I should not name this variety at all were it not for the fact that its 
genitalia are about twice the size of those of typical tahoensis. If the 

species is a stem borer this may not be significant; but in the absence 
of intergrades and any information on larvae or life history it seems 
advisible to keep the two forms separate. 

EUCOSMA NUNTIA, new species 

Figure 15 

A pale whitish gray species with a faint white transverse line from 
tornus to costa just beyond middle. 

Palpus white, faintly dusted on outer side withfuscous. Antenna 
white, annulated with light brown. Face and head white. Thorax 
and fore wing white, finely dusted with ocherous fuscous, giving them 

a whitish (or cream) gray color; costa of fore wing faintly striated 

with white from base to apex; ocelloid patch obscure, consisting of 

three short black dashes or dots on a whitish field; from the latter 

a thin straight white line to the white strigulae of mid costa; cilia 

pale ocherous fuscous and white, finely dusted with black; underside 

of wing somewhat darker, finely and evenly dusted with fuscous. 

Hind wing but slightly darker than fore wing, pale fuscous; cilia 
white with a dark basal band. 

Male genitalia of type figured. 
Alar expanse.—19-23 mm. 
Type.—In collection Barnes. 
Paratype.—Cat. No. 41208, U.S.N.M., also in collection Barnes. 
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Type locality —Callao, Juab County, Utah. 
Food plant.—Unknown. 
Described from male type, one male and one female paratype, all 

from the type locality and dated ‘‘ 17-[V—22”’ (males) and ‘‘23-VI-22” 

(female). 
Similar in pattern to corosana Walsingham, but paler and lacking 

all traces of a dark basal patch in fore wing, also quite different in 
genitalia. Follows that species in our arrangement. 

EUCOSMA INQUADRANA (Walsingham) 

Figure 17 

Aphelia ? inquadrana WALSINGHAM, Trans. Ent. Soc. London, 1884, p. 134. 

Bacira inquadrana (Walsingham) Frrwnaup, In Dyar List N. Amer. Lepid., 

No. 5008, 1902.—Barnres and McDonnovau, Check List Lepid. Bor. 
Amer., No. 6791, 1917. 

Eucosma inquadrana (Walsingham) Hernricn, U.S. Nat. Mus. Bull. 132, 

1926, p. 191. 

Male genitalia figured from specimen in National collection from 
Sells Post Office, Pima County, Ariz. (‘ April-May, 1923’’). 

Alar expanse.—14-18 mm. 
Type.—In British Museum. 

Type locality —Arizona. 
Food plant.—Unknown. 

EUCOSMA MIROSIGNATA, new species 

Figure 19 

A whitish species of the pulveratana group with two prominent dark 
brown markings on dorsum of fore wing. 

Palpus white, the scales on outer side spotted with ocherous fus- 
cous and pure white at the tips, giving them a somewhat ashy hue. 
Head and thorax ashy white, scales colored as on the palpus. Fore 
wing white, dusted and lined with pale brown and ocherous fuscous; 

the costal striations pale brown, most distinct on outer half; at apex 
a rather conspicuous spot of the same color and below it a similarly 

colored subapical bar extending from middle of termen to outer fourth 
of costa; below this and just above ocellus an obscure clouding of 
dark (fuscous ocherous) scaling;.on dorsum two very conspicuous, 

sharply contrasted, dark brown markings, a rather broad outwardly 

curved bar near basal third and extending up nearly to top of cell 
and a shorter triangular patch just before tornus, both these brown 

markings sharply defined and edged with white; ocelloid patch 
obscure, consisting of two silvery white vertical bars inclosing a dark 

shaded patch of the ground color; cilia white, heavily peppered with 
blackish and pale brown; veins 3,4, and 5 approximate at termen; 
termen convex. Hind wing pale smoky fuscous; cilia slightly paler, 

with an obscure, somewhat darker basal band. 
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Male genitalia similar to those of pulvertana Walsingham, but with 
stronger, more numerous (6) marginal spines at apex of cucullus and 
with sacculus more bluntly rounded at incurvation of neck of harpe. 
Figured from type. 

Alar expanse.—13-22 mm. 
Type.—In collection Barnes. 

Paratype.—Cat. No. 41209, U.S.N.M., also in American Museum, 
Canadian National, and Barnes collections. 

Type locality—Baboquivari Mountains, Pima County, Ariz. 
Food plant.—Unknown. 
Described from male type (‘15-30 Oct., 1924,’ O. C. Poling, col- 

lector), 15 female paratypes from the type locality (dated ‘‘ 15-30 
April,” “1-15 May,” “15-30 May,” ‘27-31 July,” “1-15 Sept.,” and 
“15-30 Nov.,” ell O. C. Poling’s 1924 collecting), 2 female paratypes 
from Loma Linda, Calif. (dated ‘‘Aug. 24-81” and “Oct. 16-23’’), 1 

female paratype from Claremont, Calif., 1 female paratype from San 
Diego, Calif. (“‘ Aug. 14, 1920,”’ Karl R. Coolidge), and 1 female para- 

type labeled ‘‘California.”’ A few of these females have been in our 
collection for some time, either unplaced or under erroneous names, 
confused with Hucosma pulveratana, Suleima helianthana, or 8. lago- 
pana. ‘The species is very close to pulveratana and suadana. From 
the former it differs chiefly in the paler (more whitish) ground color 
of the fore wing and from the latter in the absence of any pronounced 
median costal spot and the less dilated subapical bar of fore wing. 
From both it differs in slight details of the genitalia. 

EUCOSMA JUNCTICILIANA (Walsingham) 

Figures 18, 32. 

In Bulletin 123, United States National Museum (p. 123), I 

expressed some doubt that what Fernald and others had determined 
as gunticiliana and what had been going under that name in our col- 
lections was really Walsingham’s species. The acquisition by the 

United States National Museum of the Fernald collection has 

enabled me to make genitalia slides of specimens from the type 
locality and actually determined by Walsingham. ‘Two of these are 

labeled “‘type”’ and are very likely cotypes from the original Wal- 
singham series, one is labeled ‘‘ Rhyacionia guncticiliana Walsmgham, 
Cal.,” and the other has simply a name label without locality or other 
data. The four are all males and in genitalia agree with the Wal- 
singham specimen in the American Museum (mentioned in my 
revision), and differ appreciably from what we have been commonly 

calling juncticiliana, too much so, I now believe, to permit us to 

consider the two forms as anything but separate species. The june- 
ticiliana of authors being therefore without a name, I am describing 

it below as a new species. 

——— a 
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_ Male genitalia of juncticiliana figured from cotype in National 
collection. 

Food plant.—Unknown. 

EUCOSMA DERELICTA, new species 

Figure 30 

Eucosma juncticiliana (authors, not Walsingham) Frrnavp, in Dyar List 

N. Amer. Lepid., No. 5121, 1902 (part)—Kerarrort, Proc. U.S. Nat. 
Mus., vol. 28, 1905, p. 354; Can. Ent., vol. 37, 1905, p. 209.—HerInricu, 

U.S. Nat. Mus. Bull. No. 123, 1923, p. 122, fig. 155. 

In color and markings similar to juncticiliana, though somewhat 
more variable, the dark markings shading from tawny red to reddish 
fuscous. 

_ Palpus tawny red. Head and thorax rosy whitish to tawny red. 
- Fore wing rosy whitish, minutely cross streaked with wavy lines of 
tawny red or dark reddish fuscous, and shading to a dark oblique 
central fascia outwardly margined by a white line (the latter usually 
somewhat angulate toward costa); postmedian area paler, shading 

to tawny red or dark reddish fuscous toward apex; in darker speci- 
mens the pale ground color is less obvious, the red more suffused, and 
there is a more or less defined dark angulate basal patch; termen 

_ edged by a black line; cilia of the ground color somewhat shaded 
with red. Hind wing smoky fuscous; cilia sordid whitish with a 

dark basal band. 
Right harpe of male genitalia figured. Genitalia also figured in 

United States National Museum Bulletin No. 123 (fig. 155) over the 
name juncticiliana. 
Alar expanse.—12-18 mm. 

Type and paratypes.—Cat. No. 41210, U.S.N.M.; paratypes also 
in American Museum, Canadian National, and Barnes collections. 

Type locality —Tryon, N. C. 
Food plant.—Solidago. 
Described from male type from the type locality (‘‘ 8-13-04, Fiske, 

collector’’); one male paratype from Plummer Island, Md. (Busck, 

: August, 1903); two male paratypes from Essex County Park, N. J. 

(Kearfott, “July 22” and “Aug. 13’); one male paratype from 
_ New Brighton, Pa. (Merrick, ‘‘ VII-26-07’’); one male paratype from 
' Hampton, N. H. (S. A. Shaw, ‘ VII-25-1911”); one male paratype 
_ from Hymers, Ontario (‘July 8-15”); one male paratype from Kings 
County, Nova Scotia (‘‘14-July—25’’); one male paratype from 

' Bilby, Alberta (O. Bryant, “July 12, 1924’); one male paratype 
from Fraser Mills, British Columbia (L. E. Marmont, ‘‘10—VIII-20”); 

' two male paratypes from Hot Springs, Green River, Wash. (‘‘July 
8-15”); and one male paratype from Denver, Colo. (Oslar). These 

_ are from a large series of males and females in the National, Ameri- 
can Museum, and Barnes collections from Massachusetts, New 
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Hampshire, New Jersey, Pennsylvania, Maryland, Virginia, North 
Carolina, Florida, Missouri, Colorado, Washington, British Columbia, 
Alberta, Manitoba, Ontario, and Nova Scotia. 

Distinguished from juneticiliana Walsingham and_ ezcusabilis 

Heinrich chiefly by genitalia. The genitalic differences separating - 
the three are shown in Figures 30, 31, and 32. (Note differences in > 
shape of cucullus in juncticiliana and excusabilis, and the position 
of the sacculus spur and the peculiar spining of incurvate area (neck) 
of harpe in derelicta). Superficially derelicta is readily separable 
only on one character, the shape of the termen of fore wing. In — 
guneticiliana and excusabilis this is a trifle convex, while in derelicta — 
it is very slightly concave and somewhat less slanting. | 

EPIBLEMA SERANGIAS (Meyrick) 

Two more specimens of the species are now before me. One of — 
these (a male labeled, “‘Oslar, Chimney Gulch, Golden, Colo., July’’) 
is in the National collection. The other, also a male (labeled, ‘‘ Oslar, 
Bear Creek, Morrison, collector’), is in the Barnes collection. The 
former shows a queer freak in venation, having veins 3 and 4 of hind 
wing connate rather than stalked. The latter is normal, and both 
agree with the type in other details of genitalia and pattern. 

EPIBLEMA HIRSUTANA (Walsingham) 

Figure § 

Two specimens, a male and female, sent to Fernald by Walsingham, 

are now in the National collection. Both are from California and 
the male is labeled “Type.” 

The species is very close to infeliz Heinrich, but apparently distinct, 
differing in its smaller size, shorter costal fold (not reaching middle 
of wing), more incurvate neck of harpe, and weaker spining in area 
surrounding clasper. 

Male genitalia figured. 

EPIBLEMA PERICULOSANA Heinrich 

One specimen (male) in collection Barnes, labeled ‘‘ Davis Creek, 

Modoc County, Calif., A. W. Lindsey, June, 1922.” 

EPIBLEMA ABBREVIATANA (Walsingham) 

A male in collection Barnes from Jemez Springs, N. Mex. 

SONIA VOVANA (Kearfott) 

Mr. George Englehardt has discovered the food plant of this species 
and reared a male which is now in the National collection. The 
adult was reared from larvae boring in the main stems of Senecio 
filifolius Nuttall, and collected by him in Canon, Ariz., in 1925, 
Moth issued August 25, 1925. 
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EPINOTIA XANDANA (Kearfott) 

I was in error in my revision of the Eucosminae (U.S. National 
-~ Museum Bull. 123, 1923, p. 205) in placing this as a synonym of 
_ vertumnana Zeller. It is a good species. Kearfott’s yandana, how- 

ever, falls as a synonym of zandana, which latter name should replace 
that of yandana in couplet 36 of my key. 

EPINOTIA SUBVIRIDIS, new species 

Figure 22 

A species of the hopkinsana group with costal fold, a pale yellowish 
green tint on the lighter areas of fore wing and the dark patches 
strongly margined with black lines. 

Palpus, face, and head sordid creamy ocherous; third joint of palpus 
somewhat darker, exposed. Thorax ocherous with a faint greenish 
tinge. Fore wing with light areas pale greenish and dark patches 
smoky fuscous; an outwardly angulate dark basal patch more or less 
broken and suffused toward base with the pale ground color, and out- 

wardly margined by a strong black line; a similar black angulate 
crossline just beyond base, and between it and outer black line of 
basal patch a black line extending from dorsum to cell, and on costa 
opposite it a black dot; on dorsum near tornus a subquadrate dark 

patch, its upper outer angle touching the lower inner angle of a similar 
subapical costal patch; edging the inner margin of the subtornal 
patch and extending beyond it to mid costa, a strong black sinuate 
line; a similar, oppositely angulate black line edging the outer margin 

of the subtornal and the inner margin of the subapical patches; 
ocelloid area with a narrow vertical line of ocherous scales dividing 
the pale ground color; similar pale ocherous slightly raised scales 
bordering the black lines, and a few obscure ocherous lines and dust- 
ings scattered over the pale areas of the wing; cilia pale smoky fuscous 
with a strong black basal line and with scale ends white; veins 3, 4, 

and 5 approximate at termen; termenconcave. Hind wing very pale 
smoke color; cilia sordid whitish with a slightly darker basal band. 

Male genitalia of type figured. 
Alar expanse.—16-20 mm. 

Type and paratype.—Cat. No. 41211, U.S.N.M. 
Paratypes—In American Museum and collections Barnes and 

Blackmore. 
Type locality San Diego, Calif. 
Food plant.—Cupressus macrocarpa. 
Described from male type and female paratype from the type 

locality (July and August); one female paratype labeled, “6523, iss. 
5 Apr. 95, on Monterey cypress, California, G. C. Brackett’; two 
female paratypes from Victoria, British Columbia (“16-VIII-21” 
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and ‘‘18--VITI-21,” W. R. Carter, collector, Blackmore No. 481); and — 

one female paratype from Fraser Mills, British Columbia (L. E. 
Marmont, ‘‘9-IX-1922,”’ Blackmore No. 661). 

The species is close to hopkinsana Kearfott, but readily distinguished 
by its stronger black lining, less distinctly green tint, stronger dark 
patches on fore wing, and its unforked uncus. In hopkinsana this 
organ is distinctly bifid. 

EPINOTIA BASIPUNCTANA (Walsingham) 

Figure 21 

Two Walsingham specimens from the Fernald collection (a male and 
female labeled ‘‘Type”’) are now in the United States National 
Museum. The genitalia are like those of sublicana Walsingham 
except that the lateral arms of gnathos are less strongly chitinized. 

Male genitalia of type figured. 

EPINOTIA MARMOREANA Heinrich 

Epinotia marmoreana Heinricu, U.S. Nat. Mus. Bull. 123, 1923, p. 222. 

In describing this species I overlooked a character which would 
place it in group A rather than B of the genus. The male has a 
strong appressed costal fold reaching well beyond the middle of fore 
wing. With this character it would follow silvertoniensis Heinrich in 

my arrangement. 

EPINOTIA CRENANA (Hiibner) 

Five specimens from Sebec Lake, Me., are now in the National (two) 

and Barnes (three) collections. As far as I know, this is the first 

eastern North American record for this species. 

EPINOTIA CERCOCARPANA (Dyar) 

Two specimens (male and female “June 8-15”) from Paradise, 

Cochise County, Ariz., in collection Barnes. 

EPINOTIA NONANA (Kearfott) 

Figure 16 

Several specimens from various Colorado localities are now before 

me. Male genitalia figured from specimen in collection Barnes 

labeled, ‘‘Sneffels Mts., Ouray County, Colorado, Oslar, August.” 

EPINOTIA SEORSA Heinrich 

Figure 23 

Epinotia seorsa Hetnricu, Journ. Washington Acad. Sci., vol. 14, No. 16, 

1924, p. 392. 

Male genitalia of type figured. 

| 
| 
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ANCHYLOPERA TENEBRICA, new species 

_ A dark fuscous species with unicolorous basal patch and outer dark 
__ band on fore wing and with the white basal area of costa somewhat 
_ obscured by dark dusting. 

-__ Palpus fuscous shaded with sordid white toward base and on inner 
side. Face, head, and thorax brownish fuscous. Fore wing with basal 

patch, outer dark band and tornal area fuscous brown more or less 
dusted with blackish brown; outer subcostal area paler brown; basal 

half of costa whitish gray with several fine dark brown dashes on costal 
_ edge and a slight dusting of dark scales on the whitish ground beneath, 
_ the pale costal area continuing as an obscure whitish gray band 
_ between basal patch and outer dark band to dorsum and thence in a 

- curve above tornal dark area to termen near tornus; outer half of 

costa with eight strong white dashes, the inner one continued as a 
; leaden metallic line along outer margin of outer dark band; at apex 

- a prominent dark spot; cilia fuscous shading to dirty white at tornus 
. and with a white subapical spot cut by a thin black line. Hind wing 
_ pale smoky fuscous; cilia slightly paler. 

Male genitalia as in spiraeifoliana but smaller, nearly two-thirds 
_ size of those of spiraeifoliana. 

Alar expanse.—12-13 mm. 
| Type and paratype.—Cat. No. 41212, U.S.N.M.; paratypes also in 

Canadian National and Bryant collections. 
. Type locality.— Bilby, Alberta, Canada. 

Food plant.—Unknown. 
Described from male type and three male paratypes from the type 

locality (O. Bryant, June 1, 1924, and June 12, 1924). 
Close to spiraeifoliana Clemens. Distinguished by its darker color, 

less distinctly white basal costal area, and much smaller genitalia. 

ANCHYLOPERA MIRA, new species 

A species of the burgessiana-laciniana group with fawn brown 
basal patch and a red outer bar on fore wing. 

Palpus and face white. Head ocherous. Thorax fawn brown, 
' paler (more ocherous) toward anterior margin; tegula white with 

| slight ocherous shading. Fore wing with ground color bright ocher- 
. ous; basal patch fawn brown with outer margin slanting; outer bar 

_ distinctly reddish and containing two black longitudinal streaks; 
_ base of costa white, unmarked; costa beyond outer bar marked by 
i several reddish brown dashes interspaced with white and with a 

large reddish spot at apex; area between basal patch and outer 
bar of the ground color somewhat dusted with white; cilia pale 

ocherous with a white subapical spot broken by a slight black dash. 
_ Hind wing very pale smoky fuscous, almost white in some specimens; 

| cilia white. 

| 
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Male genitalia as in burgessiana. 
Alar expanse.—13-15 mm. 
Type and paratypes.—Cat. No. 41213, U.S.N.M.; also paratypes — 

in American Museum, Canadian National, and Barnes collections. 

Type locality —Chimney Gulch, Golden, Colo. (Oslar ). 
Food plant —Unknown. 
Described from male type, female paratype, and four male paratypes — 

from the type locality, dated ‘‘ April”’ (type and three other males), 
“6-14-07” (female) and “‘7-15-04”’ (one male); one male paratype 
from Clear Creek, Colo. (Oslar, ‘‘5-30-07”’); and one female paratype 

from Denver, Colo. (Oslar, ‘‘ 6-14-04’). 
Besides the above I have before me specimens from St. Johns, 

Quebec (W. Chagnon, ‘‘3-VI-14,” male without abdomen), Palos 
Park, Chicago, Ill. (A. Kwiat, ‘“VI-4-04,” male without abdomen), 
New Hampshire (male, no date), Wisconsin (male, no date), and 

Vavenby, British Columbia (Theo. A. Moilliet, ‘‘22—-V-1924,” Black- 

more No. 797, male). 
This is the form to which I referred in my revision of the Eucos- 

minae (U.S. National Museum Bull. 123, p. 242) as a possible variety 
of platanana Clemens. Iam inclined now to believe that it is a good 
species, closer if anything to burgessiana than to platanana. 

ANCHYLOPERA MIRA FURVESCENS, new variety 

A dark variety and presumably a food plant race of the preceding 
species. Ground color of fore wing more suffused with fuscous, 
especially in terminal area; basal patch very dark brown; outer bar 

dark red and more diffused, the red blending into the fuscous of the 
terminal area, which has none of the contrasted yellow color of typical 
mira. Hind wing smoky fuscous; cilia slightly paler, sordid. 

Genitalia as in typical mira. 
Alar expanse.—12.5-14 mm. 

Type.—In American Museum. 
Paratypes.—Cat. No. 41214, U.S.N.M.; also in Canadian National 

and Barnes collections. 
Type locality—New Haven, Conn. 
Food plant.—Unknown. 
Described from male type from the Kearfott collection of the 

American Museum (‘‘ VI-10”’); one female paratype from the Fernald 
collection without locality label; two female paratypes from New 
Hampshire (one from Dublin, August Busck, collector; the other with 
only the New Hampshire label); and one female paratype from 

Quebec (A. W. Hanham ‘‘266’’). 

In color much like the European derasana Hiibner. 



NORTH AMERICAN EUCOSMINAE—HEINRICH 19 

ANCYLIS ALBAFASCIA, new species 

Figure 5 

: A dark brown species with a narrow white transverse fascia on 

: 

, 

9 aw, — 

fore wing from costa before middle to outer third of dorsum. 
Palpus white, shaded with pale fuscous on outer side and toward 

apex. Head sed thorax glossy fuscous brown. Fore wing very dark 
brown; costa with two pairs of short white dashes before middle and 
four pairs on outer half; from the first pair of antimedial costal 
dashes a narrow but somewhat irregular band of white scales extends 
to outer third of dorsum, forming to the naked eye a thin white 
transverse fascia; no ocelloid patch; in terminal area a couple of very 
obscure, thin, semimetallic curved bands continue from the first and 
and second postmedian pair of white costal dashes (not visible 
except under magnification); some faint white scaling at termen 

near tornus; cilia shining metallic fuscous with a couple of strong 

white dashes below apex, at extreme apex of the general wing color. 
Hind wing dark brown, but slightly paler than fore wing; cilia paler 
with a dark basal band, the scale ends toward apex whitish. 

Male genitalia figured from type. 
Alar expanse.—11-14 mm. 
Type.—tiIn Barnes collection. 
Paratypes.—Cat. No. 41215, U.S.N.M.; also in American Museum 

and Barnes collections. 

—_ 

} 

Type locality —Mineraliking, Tulare County, Calif. 
Food plant.—Unknown. 
Described from male type, four male and three female paratypes 

from the type locality (‘‘ June 24-30” and ‘‘ July 1-7’’); one male 
paratype and two female paratypes from San Bernardino, Calif. 

(“ June 1-77’). 
A distinct species, not to be confused with anything else in the 

genus. In genitalia nearest to unguicella Linnaeus, which species it 
precedes in my arrangement, but with much slenderer harpes. 

HYSTRICOPHORA OCHREICOSTANA (Walsingham) 

Figure 29 

In a paper published in the Journal of the Washington Academy 
of Sciences (vol. 14, No. 16, 1924, p. 393) I expressed the opinion that 

ochreicosiana was nothing but a variety of taleana Grote. I had 
noted the differences in the harpes of the two and the color differ- 

ences on basal half of costa of fore wing, but had overlooked entirely 
a very striking character in the tergite of the eighth abdominal seg- 

ment. In taleana this part is distinctly excavate, while in ochreicost- 
ana it is produced as a blunted trianele (compare figs. 27,29). Such 
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differences are more than can be expected between varieties; and the 
two (taleana and ochreicostana) must be held as distinct species. 

The type of taleana (or what remains of it, two detached fore wings 
on card mounts) is in the Fernald collection of the United States 

National Museum, and not in the British Museum as I had written.! 

HYSTRICOPHORA LORICANA (Grote) 

Figures 24, 26 

Phozxopteris loricana Grote, Can. Ent., vol. 12, 1880, p. 218. 

Ancylis loricana (Grote) Frrnawp, in Dyar List N. Amer. Lepid., No. 5265.— — 

Barnes and McDunnoueu, Check List Lepid. Bor. Amer., No. 7202, 

1917.—HeInricu, U.S. Nat. Mus. Bull. No. 123, 1923, p. 253. 

The acquisition by the United States National Museum of the — 
Fernald collection has enabled me to make a genitalia slide of the — 
type and only available specimen of this species, and to place it — 
where it properly belongs, in Hystricophora rather than Ancylis. In 
pattern and coloration it fits nicely with taleana, ochreicostana and 
decorosa, the four forming a compact group of similarly marked but 
very distinct and easily recognized species. 

HYSTRICOPHORA DECOROSA, new species 

Figures 25, 28 

Similar to the foregoing but much darker, with more restricted 
orange-yellow costal marking, differently shaped unspined tergite of 
eighth abdominal segment (compare figs. 26, 28), and differently 
shaped harpes. In loricana they are symmetrical and the ventral 
element of the divided harpe is very broad (roughly triangular) while 
in decorosa they are asymmetrical and the ventral element is very nar- 

row and elongate (compare figs. 24, 25). 
Antenna with basal joint black; ocherous beyond. Palpus sordid 

ocherous, shading to fuscous at apex. Head, thorax, and fore wing 

semilustrous blackish fuscous; on costa of fore wing near apex a 
conspicuous triangular orange colored spot, bordered inwardly by a 

narrow dull metallic band extending from outer fourth of costa to 
termen below apex and broken by three pale costal dashes inter- 

spaced with black; the two inner dashes sordid whitish ocherous and 
the apical dash clear white; a somewhat larger orange blotch occupy- 

ing area between ocelloid patch and termen; ocelloid patch consisting 
of two short black dashes between two short obscure metallic vertical 
bars; termen edged by a fine black line; cilia lustrous, dark, nearly 

concolorous with ground color of wing. Hind wing concolorous with 
fore wing; cilia but very little paler. 

Harpes of male genitalia and tergite of eighth abdominal segment 

figur ed from type. 

1Journ. Wash. Acad. Sci., vol. 14, 1924, p. 393, 
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Alar expanse.—13-15 mm. 
Type.—Cat. No. 41216, U.S.N.M. 
Paratype.—In American Museum. 
Type locality“ Enterprise, Florida.’’ 
Food plant.—Unknown. 

_ Described from male type and one male paratype from the type 
- locality (P. Laurent, collector, “‘4—16” and ‘‘4-17”’); the former from 

| the Fernald collection and the latter from the American Museum. 
_ The addition of this species and loricana to the genus and the 

_ changes that have been made since the publication of my revision of 
_ the Eucosminae make it necessary to amend the specific key given in 
_ that paper. The amended key follows: 

KEY TO THE SPECIES OF HYSTRICOPHORA 

mt. Fore and hind wings both white _. 2222.02 22-802 e_ 22 vestaliana (Zeller). 

Fore and hind wings not both white; if fore wing white, hind wing fuscous 

Pee UMM TRSING TL me ee 8 eer Ss tonya Se eG ge Ee 2 

2. Outer part of costa and terminal area of fore wing strongly marked and 

Pade with bright orange yellow 25222. 8-- +2 25 eS 3 

Outer part of costa and terminal area not so marked ________----______ 6 

feuiicent pimehioorange- yellow 2.22202 soso. eo = oe eee 4 

Pam binckinn- or bronzy fuecots.-2.22. 9. oo ee 5 

4. Basal half of fore wing yellowish, lighter than ground color of wing. 

ochreicostana (Walsingham). 

Basal half of fore wing not yellowish, of the ground color___taleana (Grote). 
5. Head, thorax, and ground color of fore wing bronzy fuscous, shining. 

: loricana (Grote). 
Head, thorax, and ground color of fore wing blackish fuscous, semilustrous. 

: decorosa (Heinrich). 

6. Fore wing white, whitish gray, whitish ocherous, or pale brownish gray___ 7 

Fore wing ocherous brown, dull golden ocherous, golden fawn, or pale 

SOLA E EY ARE ee Bs SSS TE EV Coe, Se 7 TE be CERIO mn cm RS 10 

7. Ground color of fore wing sordid whitish ocherous_____-_- roessleri (Zeller). 

Ground color of fore wing white, whitish gray, or pale brownish gray---- 8 

8. A well-contrasted pale spot near tornus; paler than rest of wing. 

ostentatrix Heinrich. 

No such contrasted pale spot near tornus; tornus at least no paler than 

PLOUNG COLORS=. hea Shee oe oe he be ok el Se 9 

9. Fore wing grayish white, blotched on dorsal half with brownish; cilia of hind 
Mingwibhodank basalibpand!. 2250s ieee meee asphodelana (Kearfott). 

Fore wing nearly pure white; cilia of hind wing without dark basal band. 

var. seraphicana Heinrich. 

10. Ground color of fore wing ocherous brown, more brown than yellow, nowise 

Ol Glen ee eee eR eee ae eee ee a Oe ee de SS 11 

Ground color of fore wing more golden than brown------------------ 12 

11. Fore wing without ocelloid markings above tornus-_-_-~---- stygiana (Dyar) 

Fore wing with two or three short fine black dashes above tornus. 

var. californiae Heinrich. 

12. Costa of fore wing straight from before middle of apex...paradisiae Heinrich. 

Costa of fore wing slightly arched before apex .-_-------------------- 13 
13. Fore wing a dull golden fawn color______------------ leonana Walsingham. 

Fore wing a pale golden saffron color___--------- aurantiana Walsingham. 
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EXPLANATION OF PLATES 

The drawings accompanying this paper were made under the author’s super- 

vision by Miss Mary Foley, of the Bureau of Entomology. The photographs 

were taken by Mr. J. G. Pratt, of the Bureau of Entomology. 

PLATE 1 

Male genitalia (Eucosminae) 

Fig. 1. Thiodia insignata Heinrich. 
. Thiodia latens Heinrich. 

. Thiodia pastigiata Heinrich. 

. Thiodia bucephaloides (Walsingham). 

. Ancylis albafascia Heinrich. 

. Thiodia parvana (Walsingham). 

. Thiodia lepidana (Walsingham). 

. Epiblema hirsutana (Walsingham). ONO RP WN Fe 

PLATE 2 

Male genitalia (Hucosminae) 

Fig. 9. Eucosma dapsilis Heinrich. 
10. Hucosma shastana (Walsingham). | 

11. Hucosma eburata Heinrich. ) 
12. Hucosma fandana Kearfott. 

PLATE 3 

Male genitalia (Eucosminae) 

Fig. 13. Hucosma perpropinqua Heinrich. 

14. Hucosma persolita Heinrich. 

15. Eucosma nuntia Heinrich. 

16. EHpinotia nonana (Kearfott). 

PLATE 4 

Male genitalia (Eucosminae) 

Fig. 17. Eucosma inquadrana (Walsingham). 

18. EHucosma juncticiliana (Walsingham). 

19. Hucosma mirosignata Heinrich. 

20. Hucosma russeola Heinrich. 

21. Epinotia basipunctana (Walsingham). 
22. Hpinotia subviridis Heinrich. 

23. Epinotia seorsa Heinrich. 

24. Hystricophora loricana (Grote). 
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PLATE 5 

Structural characters (Hucosminae) 

. Hystricophora decorosa Heinrich; harpes of male genitalia. 

. Hystricophora loricana Gerate): dorsal tergite of eighth apdouimnal 

segment. 

. Hystricophora taleana (Grote); dorsal tergite of eighth abdominal 

segment. 

. Hystricophora decorosa Heinrich; dorsal tergite of eighth abdominal 

segment. 

. Hystricophora ochreicostana (Walsingham); dorsal tergite of eighth 

abdominal segment. 

. Hucosma derelicta Heinrich; right harpe of male genitalia. 

. Eucosma excusabilis Heinrich; right harpe of male genitalia. 

. Eucosma juncticiliana (Walsingham); right harpe of male genitalia. 

O 
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RECENT FORAMINIFERA FROM OFF JUAN FERNANDEZ 
ISLANDS 

By JosepH A. Cusnman and R. T. D. WickenpEN 

Of the Cushman Laboratory for Foraminiferal 

Research, Sharon, Mass. 

_ During his cruise about South America, Dr. Waldo Schmitt col- 
lected foraminifera from a number of interesting localities. Among 
these is a collection of material taken by means of a “bull-dog” 
snapper from shallow water 10-20 fathoms, in Cumberland Bay, Juan 
Fernandez Island, Chile. This represents a region very little known 
‘as far as the foraminifera are concerned. Since d’Orbigny’s classic 
memoir published in 1839! almost no records are known from the 
west coast of South America or adjacent islands. The Challenger 
cruised in this region and the Albatross made a trip about South 
America on which a few samples were collected, but these have not 
been worked up for their contained foraminifera. The Challenger 

dredged in the vicinity of Juan Fernandez but only in very deep 
water so that the records have little in common with this shallow- 

water material. 
The fauna is interesting on account of its association with other 

regions. Some of the species are evidently East Indian or Australian 
in their relationship, such as Spirillina spinigera, Patellina advena, 

Tretomphalus bulloides, etc. Others seem to be more closely related 
to colder water faunas such as are known from the west coast of 
North and South America represented by such species as Gaudryina 
triangularis, Sigmoidella (Sigmoidina) pacifica, Elphidium articularia, 
Bulimina patagonica, Angulogerina carinata, and others. There 
are a few representatives of pelagic species such as Globigerina 
conglomerata, G. inflata, G. triloba, Globorotalia menardu, and G. 

neatulinordes. 
Some of the species are represented by too few specimens to allow 

a full description and identification. Some of these are, however, of 
sufficient interest so that figures are here given for future reference. 
Several of the species have proved to be new. The figures on the 

_ 1Voy. Amér. Mérid., 1839, Foraminiféres, 

No. 2780.—PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 75, ART. 9. 

27136—29 1 
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plates are from carefully made camera lucida drawings and have 
sufficient detail so that it is hoped the characters of the specimens 
of the collection will be adequately given. Descriptions of the 
species follow. 

Family TEXTULARITIDAE 

Genus GAUDRYINA d’Orbigny, 1839 

GAUDRYINA TRIANGULARIS Cushman 

Plate 1, figures 1 a, b 

Gaudryina triangularis CusuMan, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, — 
p. 65, fig. 104 (in text); Bull. 103, U. S. Nat. Mus., 1918, p. 56, pl. 20, % 

fig. 3; Proc. U. S. Nat. Mus., vol. 56, 1919, p. 604; Publ. 291, Carnegie — 
Inst. Washington, 1919, p. 35; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, © 

p. 148; U. S. Geol. Survey, Prof. Paper 129 F., 1922, p. 127; Prof. Paper — 
133, 1923, p. 21, pl. 3, fig. 5; Bull. Scripps Inst. Oceanography, Tech. | 

Ser., vol. 1, 1927, p. 138. | 

Test slightly longer than broad, for the most part triangular, the 
‘angles subacute, early chambers triserially arranged, later ones 
biserial, few; wall coarsely arenaceous, smoothly finished; aperture 
a narrow slit at the inner margin of the last-formed chamber. 

Length 0.35 mm: 

Family MILIOLIDAE 

Genus QUINQUELOCULINA d’Orbigny, 1826 

QUINQUELOCULINA VULGARIS d’Orbigny 

Plate 1, figures 7 a—c 

Quinqueloculina vulgaris p’OrpiaNy, Ann. Sci. Nat., vol. 7, 1826, p. 

302. — Trrquem, Mém. Soc. Géol. France, ser. 3, vol. 1, 1878, p. 66, pl. 6 

(11), figs. 20a—21. 

There are a few specimens in the collection similar to that figured 
which may be referred to this species of d’Orbigny. The wall shows 

a few longitudinal costae. 

QUINQUELOCULINA LAEVIGATA d’Orbigny 

Plate 1, figures 4 a-c 

Quinqueloculina laevigata D’OrBIeny, Ann. Sci. Nat., vol. 7, 1826, p. 301; in 

BarkKeER, WEBB and BertTHELoT, Hist. Nat. Iles Canaries, 1839, vol. 2, pt. 

2 “‘Foraminiféres,’’ p. 148, pl. 3, figs. 31-33. 

A few specimens with smooth surface and general shape as that 
given on Plate 1, figure 4, are referred to this species of d’Orbigny. 

From the records, this species seems to have a very wide range, but 

this is probably due to its smooth surface and lack of more definite 

characters. 

Length 0.27 mm., breadth 0.13 mm. 
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QUINQUELOCULINA PUNCTULATA d’Orbigny (?) 

Plate 1, figures 2 a—c 

Quinqueloculina punctulata D’OrBiaNy, Ann. Sci. Nat., vol. 7, 1826, p. 302. 

Some authors have referred to this species forms similar to those 

ed (Pl. 1, figs. 2 a-c). The surface is smooth or finely pitted 
but not conspicuously so, and the chambers are decidedly angled. 

QUINQUELOCULINA DURANDI, new species 

Plate 1, figures 5 a—d 

Test small, short and broad, only slightly longer than broad in front 
view; periphery rounded or somewhat truncate; chambers distinct, 
slightly inflated; sutures distinct, slightly depressed, sinuate; wall 
thin, ornamented with longitudinal costae slightly raised and irregular 
in size and often irregularly sinuate; aperture large, with a large flat 

tooth. 
Length 0.25 mm., breadth 0.20 mm., thickness 0.14 mm. 

_ Holotype —(Cat. No. 20775, U.S.N.M.) from Cumberland Bay, 
Juan Fernandez, collected by Dr. Waldo Schmitt. The species has 
been named for Sefior René Durand, a resident of Juan Fernandez, in 
appreciation of the generous hospitality and unstinted assistance 
extended Doctor Schmitt during his sojourn on the island. 
_ This is a peculiar small species but seems to be rather constant in 

its somewhat unusual characters. 

Genus TRILOCULINA @’Orbigny, 1826 

TRILOCULINA GRACILIS d’Orbigny 

Plate 1, figures 3 a-c 

Triloculina gracilis p’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 

1839, ‘‘ Foraminiféres,’’ p. 181, pl. 11, figs. 10-12.—Cusuman, Publ. 311, 
Carnegie Inst. Washington, 1922, p. 74. 

Test elongate, slender, triloculine; chambers rounded; sutures 
very slightly depressed; apertural end extended into a cylindrical 
neck, the outer end of which is enlarged and has a phialine lip; surface 
smooth or very finely striate; aperture circular, with a slight tooth. 

Length 0.40 mm., breadth 0.13 mm., thickness 0.08 mm. 
This species was described by d’Orbigny as rare from shore sands 

of Cuba and Jamaica. It is recorded from four stations in the 
‘Tortugas region. It is a very slender, thin-walled species, and most 

easily distinguished by the characters of the aperture. The figured 
specimen shows fairly well the general characters of the species. 

TRILOCULINA ROTUNDA d’Orbigny 

Plate 2, figures 2 a—c 

Triloculina rotunda v’OrBiany, Ann. Sci. Nat., vol. 7, 1826, p. 299.— 

ScHLUMBERGER, Mém. Soc. Zool. France, vol. 6, 1893, p. 64, pl. 1, figs. 
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48-50; figs. 11, 12 (in text).—Cusuman, Proc. U. 8S. Nat. Mus., vol. 56, _ 
1919, p. 639; Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 460; U. 8. Geol. © 

Survey, Prof. Paper 133, 1923, p. 57, pl. 8, figs. 6, 7; Publ. 344, Carnegie 

Inst. Washington, 1926, p. 82. | 

Miliolina rotunda Mituett, Journ. Roy. Micr. Soc., 1898, p. 267, pl. 5, figs. 

15, 16.—HeERon-ALLEN and Eartanp, Trans. Micr. Soc. London, vol. 20, | 
1915, p. 568, pl. 42, figs. 27-30. 

Test somewhat longer than wide; chambers distinct, somewhat 
inflated; periphery broadly rounded; sutures very slightly depressed, 
distinct; wall smooth, polished, occasional!y with transverse wrinkles; 
apertural end somewhat contracted with a slightly thickened lip, the 
aperture itself rounded with a single bifid tooth projecting somewhat 
above the outline of the aperture. 

Length 0.85 mm., breadth 0.60 mm. 
This species apparently hasa very wide distribution as it is recorded 

from the Mediterranean, the West Indian region, and from the Indo- 

Pacific. 
TRILOCULINA CRASSA (?) (d’Orbigny) 

Plate 2, figures 1 a—c 

To this species are referred a few specimens with smocth surface — 
or very slightly costate of the form shown in the figure. 

TRILOCULINA SUBROTUNDA (Montagu) (?) 

Plate 1, figures 6 a-—c 

There are a few rather small specimens which although they are 
triloculine fit rather closely the characters given for this species. In — 
some respects they resemble Triloculina circularis Bornemann but are — 
not in the usual form of that species. ) 

Family OPHTHALMIDIIDAE 

Genus CORNUSPIRA Schultze, 1854 | 

CORNUSPIRA INVOLVENS (Reuss) 

Plate 2, figure 3 

Operculina involvens Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p. 
370; pl. 46; fig. 30. -.. | 

Cornuspira involvens Reuss, Sitz. Akad. Wiss. Wien, vol. 48, Abt. 1, 1863, p. 

39, pl. 1, fig. 2; vol. 50, Abt. 1, 1864, p. 450. 

—— 

Test nearly circular in side view, consisting of a proloculum and a 
long closely coiled, planispiral second chamber of nearly equal diameter 
throughout, slightly involute; suture distinct, somewhat depressed; 

wall smooth and polished, occasionally showing slight lines of growth; 
aperture nearly the size of the open end of the tube. | 

Diameter 0.45 mm. 
There are a few specimens of this simple, widely distributed species” 

in the material examined. 
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Family FISCHERINIDAE 

Genus FISCHERINA Terquem, 1878 

FISCHERINA DUBIA (d’Orbigny) 

Plate 2, figures 4 a-c 

Rotalina dubia p’OrBIGNy, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“‘Foraminiféres,’’ p. 91, pl. 2, figs. 29, 30. 

Fischerina dubia CusuMan, Publ. 311, Carnegie Inst. Washington, 1922, p. 
59, pl. 10, figs. 6, 7. 

_ Test composed of a few coils, the early portion undivided, the last - 
formed coil divided usually into four chambers or sometimes five, all 
_ visible from the dorsal side, only those of the last-formed coil from 
_ the ventral side as the chambers on that side are completely invo- 

lute, ventral side somewhat concave, dorsal side slightly convex; 
- utures distinct but not depressed; wall thin, translucent, of a milky- 
white color; aperture at the end of the last-formed chamber, circular, 
or the inner portion somewhat flattened. 

Diameter 0.40 mm., thickness 0.15 mm. 
This species was described from Cuba by d’Orbigny, and has also 

been recorded from the Tortugas region. It also resembles closely 
Fischerina helix Heron-Allen and Farland, but does not have the spire 
of that species. 

Family TROCHAMMINIDAE 

Genus CARTERINA H. B. Brady, 1834 

CARTERINA FULVA Cushman 

Plate 2, figures 6 a—-c 

Carterina fulua CUSHMAN, Publ. 342, Carnegie Inst. Washington, 1924, p. 10, 
Pld hers: 

Test rotaliform, slightly longer than broad, compressed; chambers 
5-8 in the last-formed coil; sutures distinct but not depressed on the 
dorsal side, slightly depressed on the ventral side, curved; wall very 
thin, translucent, composed largely of fusiform bodies, irregularly 
arranged; aperture on the ventral side toward the umbilicus; color 

yellowish-brown throughout. 
Length 0.26 mm., breadth 0.22 mm., thickness 0.08 mm. 
This species was originally described from Samoa and it is interest- 

ing to find it ranging further to the east to Juan Fernandez. It is to 
be suspected that the species also occurs as far westward as the east 
coast of Africa. 

Family LAGENIDAE 

Genus LENTICULINA Lamarck, 1804 

LENTICULINA CONVERGENS (?) Bornemann 

Plate 2, figures 5 a, b 

There are a very few specimens of the form figured which are of 
the general appearance of specimens usually referred to this species 

of Bornemann. 
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Genus MARGINULINA d’Orbigny, 1826 

MARGINULINA species ? 

Plate 3, figures 1 a—c 

There is a single megalospheric specimen somewhat irregular in 
shape which it has not seemed wise to definitely name at the present — 
time. A figure of it is given for future reference. . 

Genus NODOSARIA Lamarck, 1812 

NODOSARIA SUBSTRIATULA Cushman 

Plate 3, figures 2, 3 

Nodosaria subcanaliculata H. B. Brapy, Rep. Voy. Challenger, Zoology, 

vol. 9, 1884, p. 512, pl. 64, figs. 23, 24 (not Dentalina subcanaliculata 

Neugeboren). 

Nodosaria substriatula CusHMAN, Proc. U. S. Nat. Mus., vol. 51, 1917, p. 

655; Bull. 100, U. 8S. Nat. Mus., vol. 4, 1921, p. 204, pl. 36, ee 8, 9; pl 
52, figs. 7-9. 

Test usually consisting of four chambers, the proloculum with a 
globular body, an apical spine, and with definite longitudinal costae; 
the second chamber much more elongate, flask shaped, with a long © 

neck, when partially covered by the third chamber becoming subcy- 
lindrical, ornamented like the proloculum; third chamber still more 
elongate, with a long neck, the surface ornamentation consisting of 
short, broken, longitudinal striae; the fourth chamber similar but 

remote, a large part of the neck between the two chambers visible; 
final chamber with the apertural neck long and slender, smooth; the 
apertural end with four or more flangelike costae extending up and 
beyond the aperture and incurving somewhat over the aperture. 

Length 0.45 mm., diameter 0.15 mm. 

It is interesting to find this distinct species which is known to have 
an Indo-Pacific distribution so far from the other records. No adult 
with the four chambers was found, but the specimens with three 
chambers figured here seem to be typical. 

Genus LAGENA Walker and Jacob, 1798 

LAGENA STRIATA (Montagu) 

Plate 3, figures 4 a, b 
J ' 

The form figured here is rare in the collection, and may be referred 
to this species. 

LAGENA LAEVIGATA (?) Reuss 

Plate 3, figures 5 a, b 

The form figured sometimes has very slight striae near the base, 
and the aperture as shown is not entirely symmetrical. 
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LAGENA species ? 

Plate 3, figures 6 a, b 

This form is a peculiar one in the ridges at the base. It is some- 

Family POLY MORPHINIDAE 

Genus SIGMOIDELLA Cushman and Ozawa, 1928 

SIGMOIDELLA (SIGMOIDINA) PACIFICA Cushman and Ozawa 

Plate 3, figures 7 a, b 

Sigmoidella (Sigmoidina) pacifica CUSHMAN and Ozawa, Contr. Cushman 
Lab. Foram. Res., vol. 4, 1928, p. 19, pl. 2, fig. 13. 

: Test small, involute, somewhat compressed, few chambers visible 
_ from the exterior, ovate, the greatest breadth below the middle; 
_ chambers few, distinct, the last-formed one somewhat angled at the 

periphery; sutures distinct, very slightly depressed; wall smooth, 
translucent; aperture radiate, terminal. 

Length 0.43 mm., breadth 0.32 mm., thickness 0.14 mm. 

The type of this species is from the China Sea, near Formosa. It 
is interesting to find this species so far from its original locality, 
although its known distribution is wide in the Pacific. 

Family NONIONIDAE 

Genus ELPHIDIUM Montfort, 1868 

ELPHIDIUM ARTICULATUM @’Orbigny, RUGULOSUM, new variety 

Plate 3, figures 8 a, b 

Test bilaterally symmetrical, umbilicate, somewhat compressed, 

periphery rounded; about nine chambers in the last-formed coil, 

slightly inflated; sutures slightly depressed, gently curved, somewhat 
filled with a rugose secondary growth which, over the umbilical region, 
fills that area, wall otherwise smooth, finely perforate; aperture con- 

sisting of an arched opening in the median line and a few smaller 
supplementary openings at either side. 

Diameter 0.30 mm., thickness 0.12 mm. 

Holotype of variety —(Cat. No. 20782, U.S.N.M.) from off Juan 
Fernandez, collected by Dr. Waldo Schmitt. 

This variety differs from the species described by d’Orbigny in the 

peculiar ornamentation of the sutures and the umbilical regions, and 
also in the aperture. The general shape and number of chambers is 
very similar to d’Orbigny’s species. 

ELPHIDIUM SCHMITTYI, new species 

Plate 3, figures 9 a—c 

Test bilaterally symmetrical, slightly compressed; periphery broadly 
rounded; abouts seven chambers in the last-formed coil, inflated; 
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sutures distinct, depressed, slightly curved, marked by a few small 
retral processes; wall smooth, finely perforate except the umbilical 
regions which are covered by a coarsely granular ornamentation; 
apertures consisting of three or more small rounded openings at the 
base of the last-formed chamber close to the median line. 

Diameter 0.36 mm., thickness 0.15 mm. 

Holotype.—(Cat. No. 20776, U.S.N.M.) from Juan Fernandez, 

collected by Dr. Waldo Schmitt. 

This is an interesting species especially in the ornamentation of 
the umbilical regions. 

ELPHIDIUM species 

Plate 3, figures 10 a, b 

This species figured on Plate 3, figure 10 is not given a name as 
further specimens should be studied to determine its exact relation- 
ships. It is noted here for future reference. 

Family BULIMINIDAE 

Genus BULIMINELLA Cushman, 1911 

BULIMINELLA ELEGANTISSIMA (d’Orbigny) 

Plate 3, figures 12 a, b 

Bulimina elegantissima p’OrRBianNy, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, 

“Foraminiféres,”’ p. 51, pl. 7, figs. 13, 14. 

Buliminelia elegantissima CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, 

p. 89. 

This species was described by d’Orbigny from the west coast of 
South America where he had specimens from several stations from 
Peru to Chile. There have been numerous forms referred to this 
species from various parts of the world both fossil and recent. Our 
specimens from Juan Fernandez are of the slender form figured by 
d’Orbigny from his types. 

Geaus BULIMINA d’Orbigny 

BULIMINA PATAGONICA d’Orbigny 

Plate 3, figures 11 a, b 

Bulimina patagonica v’ORBIGNY, Voy. Amér. Mérid., 1839, vol. 5, pt. 5? 

‘*Foraminiféres,”’ p. 50, pl. 1, figs. 8, 9. 

There are a few specimens which may be referred to this species, 

They are elongate, fusiform, the last few chambers smooth, the earlier — 

ones marked by short spines both on the border of the chamber and 
some on the chamber faces. It seems best referred to this species of 
d’Orbigny which he described in his South American work. It some- 
what resembles Bulimina marginata, but seems to be distinct. 

é | 

ae 
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Mi) BULIMINA PATAGONICA d’Orbigny, GLABRA, new variety 

: Plate 4, figures 1 a-c 

Test broadest near the apertural end and much like d’Orbigny’s 
figure of Bulimina patagonica, except that the ornamentation at the 

_ base of the chambers is wanting. 
_ Holotype of variety.—(Cat. No. 20777, U.S.N.M.), collected by 
_ Dr. Waldo Schmitt in material from off Juan Fernandez. 

. Genus VIRGULINA d’Orbigny, 1826 
; VIRGULINA SCHREIBERSIANA Czjzek 

Plate 4, figures 2 a, b 

There have been very many forms referred to this species which 
have no surface ornamentation, and the chambers rather irregularly 
arranged. The specimens fit Czjzek’s species as closely as do many | 
others, and it has seemed best to leave them under his name. 

Genus BOLIVINA d’Orbigny, 1839 

BOLIVINA DONIEZI, new species 

Plate 4, figures 3 a, b 

Test small, depressed, broadest near the apertural end; chambers 
eels few, consisting of 8 or 10 pairs; wall very coarsely 

perforate, the earlier chambers with a few coarse perforations near 
the basal margin, the adult chambers with the coarse perforations 
scattered over the general surface; chambers fairly narrow, but 

becoming higher toward the apertural end; sutures distinct, depressed, 

strongly oblique; aperture elongate, arched, in the median line at 
the base of the last-formed chamber. 

Length 0.36 mm., breath 0.15 mm., thickness 0.10 mm. 

Holotype—(Cat. No. 20778, U.S.N.M.) from material dultneuea 

by Doctor Schmitt from off Juan Fernandez. The species has been 
named for Sefior Doniez of the firm Recart & Doniez, concessionaires 

of the principal lobster fishery on the island. 
This species from other records is probably widely distributed in 

the Indo-Pacific region. 

BOLIVINA SUBEXCAVATA, new species 

Plate 4, figures 4 a@, b 

Test small, broadest near the apertural end, from which it rapidly 
tapers to the initial end; periphery rounded; chambers few, con- 
sisting of six or eight pairs, the earlier ones broad and low, the later 
ones increasing in Beet toward the apertural end; sutures distinct, 
depressed, slightly oblique; wall very coarsely perforate, with two 
regions, one at either side of the central area, which is excavated; 

aperture, an arched indentation at the base of the last-formed 
chamber in the median line. 

Length 0.32 min., breadth 0.18 mm., thickness 0.12 mm. 
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Holotype.—(Cat. No. 20779, U.S.N.M.) from off Juan Fernandez, 
collected by Dr. Waldo Schmitt. 

This is a peculiar small form especially marked by the coarse > 
perforations and the two distinct ridges close to the median line. 
It is somewhat similar to a species which occurs off the European — 
coast and has often been known as Boliwina plicata d’Orbigny, — 
although it is not that species. Boliwina subexcavata apparently has a | 
wide rangein the South Pacific from other records and material that we 
have. 

BOLIVINA cf. KARRERIANA H. B. Brady, var. CARINATA Millett 

Plate 4, figure 5 

This species which is figured is much compressed, has numerous 
chambers which are low and broad with strongly oblique sutures, 
and all but the last chambers ornamented, with a few distinct 
longitudinal costae and the periphery subacute. It is not entirely 
typica] of Millett’s variety, but may be left under that name until 
more is known concerning it. 

Genus LOXOSTOMUM Ehrenberg, 1854 

LOXOSTOMUM cf. MAYORI (Cushman) 

Plate 4, figures 6 a-c 

This small, somewhat irrecular specimen belongs in this genus, as 

the aperture is terminal and away from the edge of the last-formed 

chamber. The wall is finely perforate and the earlier portion has 
traces of fine longitudinal costae. JL. mayor has a wide distribution, 
and this may be a somewhat irregular form of it. 

Genus UVIGERINA @’Orbigny, 1826 

UVIGERINA VIRGULINOIDES, new species 

Plate 4, figures 8 a-—c 

Test elongate, broadest toward the apertural end, the early portion 
triserial, later portion irregularly biserial and twisted; chambers 
numerous, inflated, the last-formed ones forming a somewhat com- — 
pressed test; sutures distinct, depressed; wall smooth, finely 
perforate, thin; aperture terminal with a short tubular neck and 
sometimes with a slight lip. 

Length 0.25 mm., breadth 0.10 mm., thickness 0.07 mm. 
Holotype—(Cat. No. 20780, U.S.N.M.), collected by Doctor 

Schmitt in his material from Juan Fernandez. 
This is a peculiar species with the last-formed portion becoming dis- 

tinctly biserial. It resembles somewhat irregular forms of Virgulina, 
but it has the distinct characters of Uvigerina. There are a number 
of specimens all of this same form, showing that it is not an abnor- 
mally shaped specimen. ‘There are a few other species of this genus © 
which become depressed and biserial, mostly in the late Tertiary of 
the Mediterranean region. 
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Genus ANGULOGERINA Cushman, 1927 

ANGULOGERINA CARINATA Cushman 

Plate 4, figures 7 a-d 

Angulogerina carinata CusuMan, Bull. Scripps Inst. Oceanography, Tech. 
Ser., vol. 1, 1927, p. 159, pl. 4, fig. 3. 

Test generally triangular in section, initial end bluntly rounded; 
chambers few, distinct, the three sides flattened, the angles sharply 
carinate, often with fine radial tubules; sutures distinctly depressed; 

wall thick, opaque, mostly smooth but with traces of some longitudinal 
costae. 

This species was described from recent material from off the west 
coast of America. It is interesting to note that Brady in the 
Challenger Report (pl. 74, fig. 18) figures this species under another 
name from north of Juan Fernandez in deep water. 

Family ROTALIIDAE 

; Genus SPIRILLINA Ehrenberg, 1841 
; 

SPIRILLINA VIVIPARA Ehrenberg, variety 

Plate 4, figures 9 a, b 

There are a few specimens of a form of Spirillina in which the later 
coils are coarsely perforate as in the typical form of the species, but 

_ the earlier coils are somewhat ornamented by radial lines. Such 
forms are recorded from the South Pacific under various names by 
Sidebottom, Chapman, and others. 

SPIRILLINA SPINIGERA Chapman, variety 
en a | 

Plate 5, figures 1 a-c 

The figured specimen shows the characters of this form, which may 
be considered a variety of Chapman’s species. One side is flattened 
and covered by a rugose ornamentation, the other somewhat rounded, 
having radial lines and the inner edge along a spiral suture with a 
row of pits each with a distinct border. The periphery is extended 
into spinose projections similar to those seen in Chapman’s species. 
Not enough specimens were obtained to make clear the full characters. 

Genus PATELLINA Williamson, 1858 

PATELLINA ADVENA Cushman 

a Oey Pees iP On ee ae ee, ee Plate 4, figures 10 a-c 

Patellina advena Cusuman, U. S. Geol. Survey Prof. Paper 129-F, 1922, 

. p. 135, pl. 31, fig. 9; Prof. Paper 133, 1923, p. 37; Publ. 342, Carnegie 

Inst. Washington, 1924, p. 32. 

Test plano-convex, early portion composed of chambers spirally 

arranged, later ones elongate and becoming nearly annular; chambers 

partly divided by numerous longitudinal septae, visible from the 

exterior, forming what seems to be a radiating pattern; ventral side 

with numerous radiating lines near the periphery. 

Diameter 0.30 mm., height 0.18 mm. 

- alade 
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This small, scalelike species has been recorded from the region of 
Samoa and possibly is widely distributed in the South Pacific. The 
types are from the Lower Oligocene of the Coastal plain of the 
United States. 

It is a species which has much finer divisions than the Atlantic 
species P. corrugata Williamson. 

Family CYMBALOPORETTIDAE 

Genus TRETOMPHALUS Moebius, 1880 

TRETOMPHALUS BULLOIDES (d’Orbigny) 

Plate 5, figures 2-4 

Rotalina bulloides D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 

“Foraminiféres,” p. 104, pl. 3, figs. 2-5. 
Cymbalopora bulloides CARPENTER, PARKER, and Jonzs, Introd. Foram, 1862, 

p. 216.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 638, 

pl. 102, figs. 7-12, text figs. 20 a—c. 

Tretomphalus bulloides Moxstius, Beitr. Meeresfauna Insel Mauritius, 1880, 

p. 98, pl. 10, figs. 6-9.—Cusuman, Publ. 311, Carnegie Inst. Washington, 

1922, p. 42, text figs 2,3; Publ. 342, 1924, p. 36, pl. 11, figs. 1-3. 

Test free, subglobular, early chambers rotaliform, numerous, rather 

coarsely perforate, forming a cap to which is attached a large final 
“‘balloon-chamber,” subspherical, with coarse perforations on the ven- 

tral side and within, a “‘float-chamber”’ with a single opening at the 
base from which a tubular neck projects inward; color of the early 
chambers dark brown, the last chamber colorless. 

Diameter 0.30 mm.; height 0.35 min. 
Figure 4 shows the adult, and figures 2 a-c the early stage some- 

what similar to Discorbis. 

Family CASSIDULINIDAE 

Genus CASSIDULINA d’Orbigny, 1826 

CASSIDULINA CRASSA d’Orbigny 

Plate 5, figures 5 a—c 

Cassidulina crassa D’OrBIaNy, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, 

“Foraminiféres,”’ p. 56, pl. 7, figs. 18-20. 

There are a few specimens of this species which d’Orbigny described 
in his South American monograph. 

Family GLOBIGERINIDAE 

Genus GLOBIGERINA d’Orbigny, 1826 

GLOBIGERINA CONGLOMERATA Schwager 

Plate 5, figures 6 a—c 

Globigerina conglomerata ScuwaGceuR, Novara Exped., Geol. Theil., pt. 2, 

1866, p. 255, pl. 7, fig. 113.—CusuHMan, Bull. Scripps Inst. Oceanography, 

Tech. Ser., vol. 1, 1927, p. 172. 
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Globigerina dutertrei H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 
1884, pl. 81, figs. 1-3 (not d’Orbigny). 

Globigerina dubia H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 

pl. 79, figs. 17 a—c (not Egger). 

Test subglobose in the early stages, consisting of but four chambers 
in each coil, closely grouped; aperture small and with a distinct lip; 
in later stages with five or six chambers in a coil, the last coil usually 
below the level of the others and with a distinct umbilicus. 

This is one of the commonest species in the Pacific and was first 

described by Schwager from the Pliocene of Kar Nicobar. 

GLOBIGERINA INFLATA d’Orbigny 

Plate 5, figures 8 a—c 

Globigerina inflata D'OrzIeny, in Barker, Webb, and Berthelot, Hist. Nat. 

Iles Canaries, 1839, vol. 2, pt. 2 ‘‘ Foraminiféres,”’ p. 134, pl. 2, figs. 7-9.— 

H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 601, pl. 79, 

figs. 8-10. 

There are a few specimens of this species in the material, but not 
as common as the preceding. 

GLOBIGERINA TRILOBA Reuss 

Plate 6, figures 1 a—c 

Globigerina triloba Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p. 374, 

pl. 47, fig. 11. 

There are a very few specimens such as figured here in which the 
final coil is made up almost entirely by three chambers, and may be 
referred to Reuss’s species. 

GLOBIGERINA species 

Plate 5, figures 7 a—c 

This very small form is interesting as it has a smooth young, later 
becoming spinose and the umbilical area covered by a thin platelike 
projection of the ventral side of the last-formed chamber. Rhumbler 
has figured similar forms in his Plankton Expedition Report, and 
they occur in the Upper Cretaceous. Not enough specimens were 
obtained to warrant a full description as these are evidently young 

specimens. 
Family GLOBOROTALITDAE 

Genus GLOBOROTALIA Cushman, 1927 

GLOBOROTALIA MENARDII (d’Orbigny) 

Plate 6, figures 2 a—c 

Rotalia menardii p’ORrBIeNy, Ann. Sci. Nat., vol. 7, 1826, p. 273; Modéles 

No. 10. 
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Pulvinulina menardit Owrn, Journ. Linn. Soe. London (Zool.), vol. 9, 1867, — 

p. 148, pl. 5, fig. 6. 

Globorotalia menardit CuSHMAN, Bull. Scripps Inst. Oceanography, Tech. Ser., 
vol. 1, 1927, p. 175. 

This is a very widely distributed pelagic species, but shows some 
variation in the different oceans. 

GLOBOROTALIA TRUNCATULINOIDES (d’Orbigny) 

Plate 6, figures 3 a-c 

Rotalina truncatulinoides D’ORBIGNY, in Barker, Webb, and Berthelot, Hist. 

Nat. Iles Canaries, vol. 2, pt. 2 ‘‘ Foraminiféres,”’ 1839, p. 132, pl. 2, figs. 

25-27. 
Pulvinulina truncatulinoides PARKER and Jonss, Phil. Trans., vol. 155, 1865; 

p. 398, pl. 16, figs. 41-43. 

Globorotalia truncatulinoides CusHMAN, Bull. Scripps Inst. Oceanography, 
Tech. Ser., vol. 1, 1927, p. 176. 

The few specimens of this species are unusually spinose about the 
aperture. 

Family ANOMALINIDAE 

Genus ANOMALINA d’Orbigny, 1826 

ANOMALINA SCHMITTTI, new species 

Plate 6, figures 5 a—c 

Test with the dorsal side flattened, ventral side especially in the 
central portion forming a fairly high spire, last-formed coil evolute 
on both sides; periphery smooth, keeled, especially in the younger 
portion; eleven or twelve chambers in the !ast-formed coil in the adult, 
not inflated; sutures distinct, very slightly if at all depressed, limbate 
on the dorsal side, slightly curved; wall coarsely perforate, 
especially on the dorsal side; aperture low, broad at the peripheral 
margin. 

Length 0.40 mm., breadth 0.36 mm., thickness 0.20 mm. 

Holotype-—(Cat. No. 20781, U.S.N.M.) from Juan Fernandez, 

collected by Dr. Waldo Schmitt. 
This is an interesting species, especially in the spire that is 

developed. 
ANOMALINA CORONATA HLB. Brady (?) 

Plate 6, figures 9 a—c 

The peculiar form here figured is evidently an abnormal specimen. 
The chambers are not all arranged in a single plane, but in general 
it has the characters of this species. 

ANOMALINA (?) species 

Plate 6, figures 6 a—c 

This peculiar specimen has some of the characters of Anomalina, 

yet in others, resembles Nonion. It is figured here for future 
reference. 
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Ys 
ANOMALINA cf. GROSSERUGOSA (Giimbel) 

Plate 6, figures 7 a, b 

_ The specimen figured may belong to this species, although there 
were not enough of them to give the full specific characters. 

Genus CIBICIDES Montfort, 1808 

CIBICIDES species 

Plate 6, figures 4, 8 

_ These figures probably represent two distinct species. There is 
so much variation in these attached forms that it does not seem 
‘wise to give them specific names until a study may be made of a 
larger series to show developmental steps and variation, and espe- 
cially the characters associated with microspheric and megalospheric 
forms. 

EXPLANATION OF PLATES 

PLATE 1 

Fics. 1 a,b; Gaudryina triangularis. 100. a, front view; b, apertural view. 

2 a—c. Quinqueloculina punctulata. X50. a,b, opposite sides; c, apertural 
view. 

3 a-—c. Triloculina gracilis. X95. a, b, opposite sides; c, apertural view. 

4 a-c. Quinqueloculina laevigata. 150. a, b, opposite sides; c, apertural 

view. 

5 a-—d. Quinqueloculina durandi, new species. a, b, opposite sides; c, d, 
apertural views. a-—c, X95; d, X190. 

6 a-c. Triloculina subrotunda. X50. a, 6, opposite sides; c, apertural 

view. 

7 a-c. Quinqueloculina vulgaris. >X100. a, b, opposite sides; c, apertural 

view. 
PLATE 2 

Figs. 1 a—c. Triloculina crassa. X50. a,b, opposite sides; c, apertural view. 

2 a-c. Triloculina rotunda. X50. a,b, opposite sides; c, apertural view. 

3. Cornuspira involvens. X65. 

4 a-c. Fischerina dubia. 100. a, dorsal view; 6, peripheral view; c, 

ventral view. 

5 a, b. Lenticulina convergens. X95. a, side view; 6, peripheral view. 

- 6 a-c. Carterina fulva. 150. a, dorsal view; 6, peripheral view; c, 

ventral view. 
PLATE 3 

Fies. 1 a—c. Marginulina species. 150. a, side view; 6, apertural view; c, 

. front view. 

2,3. Nodosaria substriatula. X95. a, a, front views; b, b, apertural 

views. 

4a, b. Lagena striata. X95. a, front view; b, apertural view. 

5 a, b. Lagena laevigata. X95. a, front view; b, apertural view. 

6 a, b. Lagena species. X95. a, front view; 6, apertural view. 

7 a, b. Sigmoidella (Sigmoidina) pacifica. X95. a, front view; b, apertural 

view. 

8 a, b. Elphidium articulaium, variety rugulosum. X95. a, side view; 5, 

peripheral view. 

9 a-c. Elphidium schmitti, new species. 100. a, b, opposite sides; c, 

peripheral view. 
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Figs. 1 a-c. 
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Elphidium species. X65. a, side view; b, peripheral view. 
Bulimina patagonica. 95. a, b, opposite sides. 

Buliminelia elegantissima. X95. a, b, opposite sides. 

PLATE 4 

Bulimina patagonica, variety glabra. X95. a,b, opposite sides; c, 

apertural view. 

Virgulina schreibersiana. X95. a, b, opposite sides. 

Bolwina doniezt, new species. X95. a, front view; }, apertural 

view. 

Bolivina subexcavata, new species. X95. a, front view; b, apertural 

view. 

. Bolivina ef. karreriana, variety carinata. X95. . 

. Loxostomum cf. mayort. X65. a, b, opposite sides; c, apertural — 
view. 

. Angulogerina carinata. X95. a-c, vief’s from different sides; d, 
apertural view. 

. Uvigerina virgulinoides, new species. X150. a, b, opposite sides; 

c, apertural view. 

. Spirillina vivipara, variety. X150. a, b, opposite sides. 

. Patellina advena. X95. a, dorsal view; 6, ventral view; c, side 

view. 
PLATE 5 

. Spirillina spinigera, variety. X95. a, c, opposite sides; b, pe- — 

ripheral view. 

. Tretomphalus bulloides. X95. 2a, dorsal view; 2b, ventral view of 

young specimen. 3, peripheral view. 4a, dorsal view; 4b, side — 

view of adult. 

. Cassidulina crassa. X95. a,b, opposite sides; c, peripheral view, 

. Globigerina conglomerata. X95. a, dorsal view; b, ventral view; c, — 
peripheral view. 

. Globigerina species. 150. a, ventral view; 0b, peripheral view; c, 

dorsal view. 

. Globigerina inflata. X50. a,dorsal view; b, ventral view; c, peri- © 

pheral view. 
PLATE 6 

Globigerina triloba. X50. a, peripheral view; b, dorsal view; c¢, 
ventral view. 

. Globorotalia menardii. X50. a, ventral view; b, peripheral view; 

c, dorsal view. 

. Globorotalia truncatulinoides. X65. a, ventral view; b, peripheral — 

view; c, dorsal view. 

. Cibicides species. S45. a, peripheral view; b, ventral view; c, ; 

dorsal view. 

Anomalina schmittt, new species. X95. a, ventral view; 6, dorsal — 

view; c, peripheral view. 
. Anomalina (?) species. X95. a, c, opposite sides; 6, peripheral 

view. 

. Anomalina ef. grosserugosa. X50. a, peripheral view; 6, dorsal 
view. 

. Cibicides species. 45. a, dorsal view; b, ventral view; c, pe- 

ripheral view. 
Anomalina coronata. X95. a,b, opposite sides; c, peripheral view. 

O 
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FIGURE 1,—SKETCH MAP OF BURMA WITH THE DIVISION BETWEEN THE SO-CALLED “PERIPHERAL HILL’? AND “CENTRAL BASIN” REGION INDICATED BY THE FINE CONTINUOUS LINE; THE BROKEN LINE DELIMITING THE TRIANGULAR AREA REPRE- 
SENTS THE PORTION OF BURMA TO WHICH OUR KNOWLEDGE OF THE CONSTITUTION OF THE OLIGOCHAETE FAUNA IS ALMOST WHOLLY CONFINED. THE HEAVY OUTLINE 
BOUNDS THE PROVINCE EXCEPT ITS NORTHERN EXTREMITY 
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A SUMMARY OF THE EARTHWORM FAUNA OF BURMA 
' WITH DESCRIPTIONS OF FOURTEEN NEW SPECIES 

By G. E. Garss 

Judson College, Rangoon, Burma 

INTRODUCTION 

_ This paper is the first of a series which, it is hoped, will eventually 
present the results of an extensive as well as comprehensive survey 

of the terricolous oligochaete fauna of the province of Burma. There 
are numerous climatic, geographical, and for the time being, financial 
difficulties which prevent the orderly progress of such a survey. 
‘Further papers will necessarily appear, therefore, as circumstances 
‘permit, and for the immediate future at least, without reference to 

‘any methodical systematic or geographical sequence. 
The writer wishes to thank for assistance given during the course 

of preparation of the present paper the United States National 
“Museum, Harvard University, the United States Bureau of Fisheries, 
‘and the Marine Laboratories at Woods Hole; and Misses McNab 
and Carpenter for aid with illustrations 

GEOGRAPHICAL CONSIDERATIONS 

The Province of Burma lies between 8° and 28° 30’ north lati- 

tude, and between 92° 11’ and 101° 91’ east longitude. It includes 

an area of approximately 240,000 square miles. The extreme length 

is about 1,300 miles and the greatest width about 700 miles. The 
Province is said to be composed of seven natural regions: Two 
coastal strips, Arakan and Tenasserim; three hilly or mountainous 

‘regions, the western hills, the northern hills, and the Shan Plateau; 

‘and two central regions, the deltas and the dry zone. However, the 
‘country is commonly thought to comprise only two distinct regions 
which are called colloquially the ‘‘ Plains”’ and the ‘‘ Hills.” (Fig. 1.) 

The first-mentioned region may be designated the Central Basin 
region. This extends from the sea northward between the hills of 

the Burmese-Javan arc and the Indo-Malayan mountains to the 

No. 2781.—PROCEEDINGS U. S. NATIONAL Museum, VOL. 75, ART. 10 
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mountainous ranges reaching into Burma in a north and south direc- 
tion from the Himalayas. This portion of the country consists of 
broad, undulating table-lands, rolling downs, and alluvial plains— 

including the deltas of the Irrawaddy and Sittang Rivers, and the 

vallevs of the Chindwin, Mu, Sittang, and Irrawaddy Rivers. The 
delta of the Salween River may conveniently be included in this 

region. With the exception of the Pegu Yomas which separate 

the valleys of the Irrawaddy and Sittang Rivers, the land is less 
than a thousand feet above the level of the sea. Most of the culti- 
vated land is within this region as well as a very large proportion 
of the population. 

That portion of the country commonly called the “Hills” may be 
designated the Peripheral Hill region. This section of the country is 

largely over a thousand feet above sea level, with considerable areas 
above the 3,000-foot level, and walls off the central basin region from 
the rest of Asia. The mountains of the western limb of this periph- 
eral region pass, with interruptions by the sea, through the Andaman 
and Nicobar Islands, Sumatra, Java, and New Guinea. Similarly 
the mountains of the eastern limb pass southward, through a small 
portion of Siam and the Malay Peninsula. On the western slopes 
of the Arakan and Tenasserim Hills are narrow coastal strips much 
broken up by the sea. There are numerous islands off both coasts, 
those west of Tenasserim constituting the Mergui Archipelago. The 
Peripheral Hill region is sparsely inhabited and covered with jungle 
of varying density except on the grassland plains of the Shan 
Plateau. 

HISTORICAL CONSIDERATIONS 

Our knowledge of the Oligochaete fauna of the Province of Burma 
has been based almost entirely on the study of museum specimens 
incidentally obtained by collectors who were primarily interested in 

other groups of animals. As might be expected, under these circum- 
stances references in the literature to Burmese forms are rather 

scarce. The first significant contribution! was a series of three papers 
by Daniele Rosa in the Annals of the Civic Museum of Genoa, Italy, 

1Actually the first record of an earthworm from Burma is a description of Perionyx m’intoshi from 

Akyab published in 1883. The species was founded for a single immature worm. Some years later 

Beddard (1892) described more completely under the same specific name mature worms obtained from 

India, but indicated doubt as to the identity of the Burmese and Indian forms by prefixing, in the syn- 

onymy, the original reference with an interrogation mark. (‘‘My observationsupon Perionyz m’intoshi 

were made upon a single, not sexually mature, example; they were therefore not quite conclusive as to 

the distinctness of the species.’’) Michaelsen omitted Burma from the habitat of this species in his list 

of 1908. Stephenson, on the other hand, included P. m’intoshi in his list of Burmese forms. The spe- 

cifie identification of immature earthworms is notoriously difficult and is not usually attempted by sys- 

tematists. In view of this difficulty and the distance between the Burmese and Indian habitats it hardly 

seems wise at the present time to attach any particular importance to Beddard’s record. 
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in which the following were either described or recorded from Burma 

for the first time: 

1888 Now Type locality 

BI CRICLOM Cea SF 2 ot = Pheretwuma feae. 225 -us 2 a Kawkareik. 

Perichaeta birmanica___--------- Pheretima birmanica-_-_------- Bhamo. 

* Megascolex armatus ------------- Megascolex mauritti---------- Mandalay. 

MET OMrIeHUHenS 22 nae CIES Silly ll Sel eeu ree es Bhamo. 
1890a 

MEMO Ua CIR LON ete =a = Seca So 8 Sees oS SE ae Meteleo. 

Moniligaster beddardii-------- _2, Drawaa varwellt-- 3... - Chiala. 

milsmba papillaia._.------------ Glyphidrilus papillatus___---- Cobapo. 
muphacus lacs 22 _-_ ___-- Euiyphoeus levis_------------ Cobapo. 
faphacus foveaius... ...-------- Eutyphoeus foveatus---------- Rangoon. 

1890b 
Perichaecta, carinensis._.-------- Pheretima carinensis_-------- Meteleo. 

iPenichacta,..oounnerse ——--._-_-- = PRenetin dg VOUT Cy a Cobapo. 

Bermenacia pequanal.———-------- Pherettma peguana--_-_-------- Rangoon. 
Perichaeta campanulata_-------- Pheretima campanulata___---- Palon. 

PePMNV LAV HOmIANE Oo ee te ee eee ok Cobapo. 

These worms had been secured by Signor Leonardo Fea in the 
course of four years collecting in a region extending from Moulmein 
to Bhamo. 

Smaller collections of earthworms made by friends and officers of 
the Indian Museum at Calcutta have been studied by Michaelsen 

and by Stephenson. Three new species were described by Michael- 

sen in 1907: 

ERED OLUGOSLCT. ON OWN <i ee_enee UA EBS ~ Lashio. 

Woodwardia biuntsllts_- S20 Os 8 Set Pe Buthidaung, Akyab. 

Rheretmiatandersont sort Piel tee eat. PSE 2 Amherst. 

In an elaboration of the 1907 paper Michaelsen (1908) added: 

Renu mannerenocnacia).2 == 24 eS oot Manchio. 

In this paper Burma is included in the habitat of Pheretima houl- 
leti, the writer copsidering Rosa’s P. campanulata to be a synonym of 
P. houlleti. Stephenson in 1923 followed Michaelsen in this respect. 

It has since been shown (Gates 1927a) that Rosa’s species is valid. 

Stephenson, in three papers in the Records of the Indian Museum, 

recorded three further species from the Province: 

1912. Pheretima posthuma_______---_-_- ---. Yenangyaung, etc. 

1916. Pheretima lignicola_---______ -.--... Thinganyinaung, etc. 

TOUS LOtONy opus 2 ne a nen ee ee Inle Lake. 

In 1923 Stephenson listed 37 species of earthworms from Burma. 
The area designated by this name included, however, in addition to 

Burma proper, the Andaman and Nicobar Islands, as well as Ran- 
gamati, a district which is part of the Province of Bengal. Seven- 
teen of the worms so listed had been found in only one of these three 
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extra-provincial areas. P. houlleti and P. m’intoshi were included and 
P. campanulata, P. posthuma, and E. levis? were omitted. 

Later Stephenson (1924) described two more species: 

PTAA Svar is oe eee Cee ee oe ee we eee Yaungwhe. 

Ramtietla parva Pesh eer er eee Saree ee oe ee ee Yaungwhe. 

In a recent series of papers Gates (1925-1927) has added the 
following: 

DD EOUALG CORT UL COs a oe ee pee ode eee ne oe Nyaunglebin. 
DD OWia GOT ACIUUSS ee es eee ae Sor ee ene Rangoon. 
Droundas longotna ea ee eee speek By See _.. Rangoon. 
Dr CROT AO EGILAIO ee ee Hy 4 pl BPS sot oars Set Os Rangoon. 
Drawida* Tangoowenstsrs nie ee OS ee ee Rangoon. 
YD TRIO NG ARE R01 pea Pe eee tS ty OE ee A harap Nike F< el lh ates Sl Rangoon. 

RGR NCCLS Ce ees Se one me een eee Yaungwhe. 
PONLOUT ILS IU CHINILGCTUSDS <a e ae ae ee eee Kadonkani. 
WVotoscorer1Dirmantense ee Le TEN yey ote ee ee ee Maymyo. 
Pheretima anomala eines rid) Misys 2 eat eee Rangoon. 
Pheretuma+clongata =2-- = 2 ee ee ee eee eee eee Rangoon. 
LANKA RAOON NAIDU HIGH Rae Se OE ee ea Taungyi. 

Per Cum OAHOULLCLe = ses eee ee. Seats bane Rangoon. 

Phereizmia tusoin eo SUT Se Re Rangoon. 
Pheretima planate . 22 se a ee a ee Rangoon. 
OCLOCHG EUS DUT AITONYT CUS == Pa aap Rangoon. 

HH Miy PROCUS eDeQUATUst ost UeL eles J ee Ne Rangoon. 
EE ULYDROCUS TATUS a 2 2s Sze RO cans e ee ee ees ae Rangoon. 
Buiyphoeussprnulosus 0 _BSLsO ON Ore ees At -.-- Bassein. 
PORLGSCOIELMCOTEURT UTILS | ee ees ae ee ee Rangoon. 

In an appendix to a short paper on a species of Notoscolex Gates 
(19276) listed 42 worms from the Province. Thisincluded P. m’intoshi 
but not P. campanulata. The paper had been written early in 1926, 
but owing to a series of mischances had not been published until after 
the appearance of the paper in which P. campanulata was restored to 
specific status. 

The present paper contains descriptions of 14 new species listed 
below, and notes on two known species: a 

Drawrda constricig 2e= 2 ol OL ee ee Se _ Mandalay. 

Dranwidasero. ohn re tat ee OPE ed 5) See Kawkareik. 
YD FRAO BT GH TD VW APHOCEATT ce ge PC os a gS ls la Moulmein. 

INOLOSCOLELECE DUES SUES Pees ete te ae ee a Maymyo. 
Notoscotemlundiust ees sse onsen seen ee eee . Maymyo. 
Pier elena Vn a ee eae eee epee {CL Lashio: 
PZ RETCLUTO pO TU OL ene ee eee ee Lashio. 
OCEO CCHS TL Oise ae ae ee ee Mandalay. 

Ete DROCUSIDU ODUS Bathe os ene ake OE peak ee pane Mandalay. 
BiniapVvocusiconstniciuss 20 eae ee as eee Meiktila. 
Biutyphoeusiencavatus 4 ha ee ees eee ee Meiktila. 
ECCPROCUS WO StOLIUS eo Sas wee nie eee, ee ees Prome. 

SE AUAIMOILOC TLS EDL TUCLE UGS a ee ee a Prome. 
Baty PNOCUS SUIMUTS eae eee ERNE TA LATER, Spee mo Kawkareik. 

2 This species was founded for a single specimen which was so poorly preserved that only the external 

characters were described. The absence of genital markings indicates that the worm was also immature. 

The species must therefore be considered invalid. 
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At the present time that portion of the oligochaete fauna of the 
Province which is known comprises 56 valid species distributed 
among five subfamilies as follows (peregrine species starred) : 

MONILIGASTRINAE 

Desmogaster doriae. Drawida gracilis. 
Eupolygaster brown. longatria. 
Drawida barwelli.* peguana. 

caerulea. rangoonensis. 

constricta. rara. 

flexa. tecta. 

fluviatilis. tumida. 

Pontodrilus bermudensis.* 

Woodwardia burkilli. 

Notoscolex birmanicus. 

MEGASCOLECINAE 

Pheretima hawayana.* 

heterochaeta.* 

houlleti.* 

depressus. insolita. 

lunatus. lignicola.* 

Megascolex mauritii.* minuta. 

Pheretima anomala. ornata. 
anderson. peguana.* 

birmanica. planata.* 

bourne. posthuma.* 

companulata.* Perionyx arboricola. 

carinensis. excavatus.* 

elongata.* fulvus.* 

feae. 

Octochaetus birmanicus. 

OcTOCHAETINAE 

Eutyphoeus planatus. 
lunatus. peguanus. 

Eutyphoeus bifovis. rarus. 
constrictus. similis. 
excavatus. spinulosus. 
foveatus. Ramiella parva. 
hastatus. 

GLOSSOSCOLECINAE 

Pontoscolex corethrurus.* 

MIcROCHAETINAE 

Glyphidrilus papillatus.* 

ZOOGEOGRAPHICAL CONSIDERATIONS 

LOCAL DISTRIBUTION 

If a line be drawn on a map of Burma from Moulmein west to 
Bassein, thence north to Mandalay, and then south to Moulmein, a 
triangular area in the southern half of the central basin region will be 
marked off. The relatively small and possibly least interesting por- 
tion of the Province thus delimited contains practically all of the 
localities where anything has been done in the way of collecting 
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earthworms. Very little is known about the worms of regions lying 
outside of this triangle. Only one endemic form is known from the | 
district south of Moulmein, one from that portion of the central 
region north of Mandalay, and one from the Akyab district on the © 
western border of the Province, while all records of occurrence in 

the “Hills” are of four localities, not widely separated, in the Shan 
Plateau (mideastern section of the Peripheral Hill region). Prac- 
tically all of the hill country to the west, north, and far south, the 

two coastal strips, as well as the middle and northern portions of 
the central basin region are yet to be investigated. Within the 

triangle there are many important areas which have not yet been 
studied, and only the district immediately around the town of Ran- 
goon can be considered adequately explored. 

Furthermore a considerable proportion of the earthworm fauna 

of any locality can be obtained only during the rainy season (Gates, 
1926c). Most collecting has been done hitherto, except in Rangoon ~ 
and the immediate vicinity, only toward the end of the rainy season 
or in the dry season months. It is therefore at least possible, if not 
probable, that numerous species are yet to be found, even in those 

localities where extensive collections have already been made. 
In view of these circumstances it is not feasible at the present 

moment to attempt an extensive discussion of the distribution of 
the local forms. It may be of interest, however, to point out briefly, 

certain ‘‘tendencies” in the accumulating knowledge of the earth- 
worms of the Province. 

Most important of these tendencies is the apparent restriction of 
worms to one or the other of the two major regions. (The peregrine 
species are marked with an asterisk in the list on p. 5.) The endemic 
species belong to 10 genera, 6 of which (with 8 species)— 

Desmogaster Notoscolex 

Eupolygaster Perionyx 

Woodwardia Ramiella 

have been collected only in the Peripheral Hill region. Two genera 
(with 12 species)— 

Octochaetus | Butyphoeus 

have been found only in the plains of the central basin region. 
Although the two remaining genera have been taken in both the 

‘Hills’? and “‘ Plains,” only three forms— 

Drawida longatria Pheretima insolita 

Pheretima anomala 

have been found in both regions, whereas eight species of Drawida 
appear to be confined to the “Plains” and two to the ‘“‘ Hills.” 

Similarly four of the nine endemic Pheretima seem to be restricted 
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to the “Hills” and three to the ‘Plains.’”” Even some of the pere- 
grine species appear to be similarly limited to one or the other of the 
two major regions of the Province. Four species— 

Megascolex mauritii Pheretima planata 
Pheretima peguana Pontoscolex corethrurus 

have been collected only in the ‘Plains,’ while two other species 

Pheretima hawayana | Pheretima heterochaeta 

have been taken only in the Shan Plateau. 
Other tendencies may be mentioned more briefly. Every new 

collection brings to light new species, usually belonging to two 
important genera, Drawida and Lutyphoeus. Even when the collec- 
tions are made at places only comparatively short distances away 
from regions already studied, new forms are found. Thus, at places 

as near to each other as Rangoon and Bassein or Mandalay and 
Meiktila distinctly different species of Hutyphoeus occur. It hardly 

seems possible to move 200 miles in any direction from any locality 
without entering regions containing at least several new species. In 

contrast to this multiplicity of species only three significant genera 
have been added to the local fauna in the last 17 years and all three 
belong to families previously known to occur in the Province. 

EXTRA PROVINCIAL DISTRIBUTION 

Two subfamilies, the Glossoscolecinae and the Microchaetinae, and 

four genera— 

Pontodrilus Pontoscolex 

Megascolez Gly phidrilus 

are represented in the Burmese region only by peregrine species. 
Two subfamilies, the Moniligastrinae and the Megascolecinae, and 
three genera— 

Drawida | Perionyx 

Pheretima 

are represented in the local fauna by both endemic and peregrine 
species. The remaining family, the Octochaetinae, and seven 

genera— 

Desmogaster Octochaetus 

Eupolygaster Eutyphoeus 

W oodwardia Ramiella 

Notoscolex 

are represented in this Province only by endemic species. None of 
the indigenous forms belong to genera restricted to this Province. 
Burma is thus related zoogeographically to certain other regions, as 
follows: Desmogaster and Eupolygaster have been found in Sumatra 

and Borneo; Drawida occurs in South India and Ceylon, the eastern 

27799—29 2 
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i 
Himalayas, Bengal, Central India, and possibly Borneo; Woodwardia 
has been taken in South India and Ceylon, Australia, and Java; 
Notoscolecr in South India and Ceylon, the eastern Himalayas, 

Australia, and New Zealand; Pheretima in southeastern and eastern 
Asia; Perionyx in India, Australia, Sumatra, and Java; Octochaetus 

has been found elsewhere only in New Zealand and India (all of the 
Indian and Burmese species belong to the distinct subgenus Octo-— 
chaetoides); Ramiella and Eutyphoeus have been collected only in | 
India. 

Interesting theories have been put forward to explain these — 
relationships. Discussion of these theories so far as Burma may be _ 
concerned is unprofitable at present and will be reserved for some © 
future paper. 

SUMMARY 

1. The number of endemic species common to both the central — 
basin region and the Peripheral Hill region is small. Less than half — 
of the peregrine species may be said to occur in both regions. 

2. The Moniligastrinae with the exception of Drawida are confined — 
to the “Hills.” One species of Drawida has been found in both — 
“¢ Hills’? and ‘‘ Plains.” 

3. The Octochaetinae except Ramiella are restricted to the central 
and southern portions of the central region. Ramiella is limited to 
fhe. Hulls.” 

4. In the large subfamily Megascolecinae, Woodwardia, Notoscolex, 
and Perionyx (except two peregrine species) are confined to the periph- 
eral region, while Pheretima is present in both sections. 

5. The dominant genus in the central. plains seems to be Hutyphoeus, 
in the “ Hills” possibly Notoscolezx. 

6. The endemic species belong to genera which occur outside of 
Burma in one or more of the following areas: Sumatra, Java, and 
Borneo; South India and Ceylon; Australia and New Zealand; the 

Malay Archipelago; the eastern Himalayas, including Abor and 
Assam. 

SYSTEMATIC CONSIDERATIONS? 

DRAWIDA CONSTRICTA, new species 

Description of the type-specimen, external characteristics (Cat. No. 

19251,U.S.N.M.).—Length,73 mm. Diameter,3-3144mm. Number 
of segments, 148. Color: Grayish, except on the clitellum where the 
segments are deep red. 

The prostomium is prolobous. 

3It should be pointed out that the collections on which this portion of the paper is based were made 

for the writer by various individuals, none of whom have had biological or other scientific training. In 

some instances the collecting was done in quite unfavorable months. This will explain the necessity for 

certain remarks hereafter. 
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Segments vii to xiii have a secondary furrow posterior to the setae 
of the segment. Segments x to xiii have a second furrow anterior 

to the setae of the segment. Most of the segments posterior to the 
clitellar region have two slight secondary furrows to each segment, 
one anterior to and one posterior to the setae of the segment. 

There are pore like depressions in the intersegmental furrows from 
4/5 posteriorly, but apparently no functional dorsal pores. 

The setae begin on ii, and are closely paired; ab is equal to cd, aa 
is less than bc, and dd is about one-half of the circumference. 

The clitellum is on x—xiil (4). 

The male pores are on the conical papillae on 10/11, and are slightly 

external to b. 
The female pores are in 11/12 and are in line with 0. 
The spermathecal pores are in 7/8 in the region of cd. 
The most conspicuous genital marking 

is the conical papilla on each side of the 
worm in the furrow 10/11. The inner 

edge of the papilla is internal to 6. The 

papillae are bent slightly toward each 

other and are constricted slightly at the 
base by a circumferential furrow and bear 

at the tip the male pores. Posterior to 
the setae of x and extending to ¢ on each 
side is a transversely elongate depression, 
slightly deeper at each end than in the 
middle. On each side of xi, posterior to Ficure 2.—Drawipa consrricra, 
ibeiseiae, and, in. line. with the male poro-... cc... 
phore is a slight depression. On segment 

xii, behind the setae, and extending slightly beyond } on each side is 
an oval, concave, glandular like area, sharply delimited by a circum- 
ferential furrow. 

Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/9 are thickened. 
There are two gizzards in segments xvi and xvii. The wall of the 

alimentary canal is slightly thickened in xv. 
The last pair of hearts is in ix. 
The testis sacs are ovoid bodies in ix and x, half in each segment. 

The vas deferens is a small coiled mass on the posterior surface of 

9/10, under each testis sac, and passes into the middle of the prostate. 

The prostates are small dome-shaped bodies on the parietes. The 

surface is coarsely granulated. 
The ovarian chamber is closed dorsally just over the alimentary 

canal. The ovisacs extend into xv. The spermathecal ampulla is 
large and ovoid on the posterior face of 7/8. The duct is fine and is 

coiled into several loops. 
Distribution Mandalay, Prome, Thayetmyo. 
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Remarks.—The clitellum is usually on x-—xili, but occasionally 
extends onto ix and xiv. The male porophores appear to be charac- 

species of this genus. Many of the Mandalay worms have a small 
whitish depression on each side on segments x and xi in line with the 
male porophore. Occasionally the two depressions of x are confluent — 
at the center to form a single elongate depression. In some of the 

specimens glandular areas are present in the region of the depressions 
or the depression may be lacking and the glandular areas slightly 
elevated. Oval, smooth-surfaced, concave areas similar to the one~ 

on xii in the type-specimen may occur on 1x, Xl, xi, or xii. In 

specimens collected at Prome and Thayetmyo the unpaired markings © 
on 1x and xii are slightly different in appearance, extending through 

all of region ce on the posterior portion of the segment which is — 
enlarged to 4-6 times the width of the segment anterior to the setae. 

Occasionally the setae are included in the anterior border of the © 
marking. The outer ends of these markings are more bluntly ~ 
rounded than those on the Mandalay specimens. 

The two gizzards are in segment xv and xvi or Xvi and xvii. 

The prostates are sessile and project into the body cavity only very 
slightly. 

This worm is very similar to D. rara, with which it may eventually 
have to be included. It is to be distinguished from the latter species 
chiefly by the appearance of the male porophores, the position and 
character of the genital markings, and the smaller number of gizzards. 

DRAWIDA FLEXA, new species 

Description of the type-specimen, external characteristics (Cat. No 
19252, U.S.N.M.).—Length, 104mm. Diameter, 344-5mm. Num- 

ber of segments, 238. Color: Grayish white, except on the clitellum 

where the segments are reddish. 
The prostomium is prolobous. 
Segment vii has a deep secondary furrow posterior to the setae. 

Segments viii, ix, etc., posteriorly, have two secondary furrows per 
segment, one anterior to and one posterior to the setae of the segment. 

Dorsal pores are lacking. 
The setae begin on segment ii and are closely paired; ab is equal 

to cd, aa is greater than bc, dd is slightly greater than one-half of the 

circumference. 

The clitellum is on x—xiil. 

The male pores are on 10/11, in bc, slightly nearer } than ¢, and are 
surrounded by slight, whitish, glandular elevations on x and xi. 

The female apertures are in 11/12, just external to b. 
The spermathecal pores are in 7/8, just internal to ec. 
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The genital markings are small, nearly round, whitish elevations 

with a grayish spot at the center. They are located on segments 
vii, x, Xi, and xii. Those on vii lie in contact with 7/8 in line with 

cd, on each side. The papillae on x are in bc about equidistant from 
band c, and are in line with the eight setae of the sezment. The 
markings on xii are in 0c, in line with the papillae of x but are on 

the anterior border of the segment in contact with 11/12. There is 

a single median papilla in aa on xi, in contact anteriorly with 10/11. 
Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/9 are thickened. 

The four gizzards are in segments xix, xx, Xxi, and xxi. 
The last pair of hearts is in segment ix. 
The large testis sacs are in 1x and x, constricted by 9/10. The vas 

deferens is coiled into a small mass on the posterior face of 10/11, 
under the testis sac of each side. The prostate is bent into a 
horseshoe shape, with the opening toward the nerve cord and the 
posterior limb passing into the parietes. The vas deferens passes 

into the end of the 
anterior limb. 
Seement xi is re- 

duced to a_ small 
closed chamber. The , 
ovisacs extend into 
xv. The spermathe- : 

a 
cal ampulla is large 
and ovoid. The duct FIGURE 3.—DRAWIDA FLEXA. @. PROSTATES X ABOUT 14. 6. ATRIA X 

“ . : ABOUT 14 

is coiled into a small 

mass on the posterior face of 7/8 immediately under the ampulla, 
and is looped as it passes from the ampulla along the septum to the 

parietes. The atrium in vii is finger shaped and stands erect in the 
segment. 

Distribution —Kyundo, Kawkareik (October). 
Remarks.—The length varies from 80-110 mm., and the diameter 

from 344-4 mm. at the posterior end to 44%-5% mm. at the ante- 

rior end. 
The male pores of most of the specimens are at the tops of slight 

conical elevations on 10/11. The spermathecal pores are in line with 
c or d, just internal to c or just external to d. 

The four gizzards are in xVili—xXi, X1X—XXli, OF XX—XXIil. 
The prostates are coiled or bent into various positions. 
The small round genital papillae occur on segments vii-xii. They 

are paired in bc on the anterior or posterior borders of the segments. 
Unpaired median papillae occur in aa on the anterior, middle, or 
posterior thirds of segments vii, ix, x, and xi. 

The atria are often bent at various angles. 
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DRAWIDA LONGATRIA Gates 1925 

Drawida longatria Gatres, Ann. Mag. Nat. Hist., ser. 9, vol. 16, p. 50, 1925. 

Distribution.--Mandalay, Thazi. 

Remarks.—In a collection from Mandalay are two forms which 

appear superficially to be different from each other as well as from 
D. longatria. The spermathecal atrium, the vas deferens, and the 
prostates are, however, characteristic of D. longatria. 

In specimens of the first form definitely marked genital papillae 

are lacking; the male porophores are bluntly rounded projections in 

10/11; the testis sacs he in both x and xi; the gizzards are two or 

three in xv-xvui; the atria are short, 20-30 mm. long, with large 

loosely coiled loops and with the free end very slightly enlarged. 
In specimens of the second form genital papillae are also lacking; 

the male porophores are slightly elevated, flat-surfaced, oval areas 

extending across 10/11, about three-fourths of the papilla on segment 
x, the portion of the papilla on x surrounded by a narrow strip of 

whitish tissue; the male pore a crescentic groove, with the horns of the 

crescent directed forward, the pore located on the posterior part of 
the papilla; two or three gizzards in xv-xviil. 

DRAWIDA TUMIDA, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19253, U.S.N.M.).—Length, 100 mm. Diameter, 4 mm. Number 
of segments 197. Color: Grayish, except on the clitellum where the 
segments are deep red. 

The prostomium is prolobous. 
Segments vii—xx, inclusive, have two secondary furrows per segment, 

one anterior to and the other posterior to the setae of the segment. 
Slighter tertiary furrows are present on x and xi. 

Functional dorsal pores are lacking. 
The setae begin on segment two and are closely paired; ab is equal 

to cd, aa is less than bc, and dd is greater than one-half of the cireum- 

ference. 

The clitellum is on x—xiil (4). 

The male pores are in 10/11, in dc, nearer 6 than c, on the tops of 

roughly conical papillae. 
The female pores are in 11/12 in line with b. 

The spermathecal apertures are in 7/8 in line with c. 
The body wall in bc near 6 is thrown into a longitudinal ridge on 

each side, extending from 9/10 to the setae of xi. Two papillae are 

seated on each ridge. The body wall between the two ridges is 
grayish instead of red. The whitish male porophores are on the 
posterior end of the ridges and are roughly conical with the pointed 

tip directed slightly inward and posteriorly. The anterior papillae 

,) 
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are larger, whitish, ovoid bodies with the long axis parallel to the 
long axis of the body. The papillae extend from just posterior 
to the setae of x to 9/10, which is displaced slightly forward just in 
front of the papillae. The male porophores are incised by concentric 

circumferential furrows. The inner surface of the anterior papillae 
is smooth, flat, oval in outline, and the outer surface is incised by 

three or four longitudinal furrows. 

On the posterior border of vii, in contact with 7/8, and extending 
from just external to d to halfway between b and ¢ on each side, is an 
oval smooth surfaced area marked off by a circumferential furrow. 

Internal anatomy.—Septa 5/6, 6/7, 7/8, and 8/9 are thickened. 

The gizzards are four in xvii-xx. The wall of the alimentary 
canal is thickened and whitish in xx1. 

The last pair of hearts is in ix. 

The testis sacs are asymmetrical. The sac on the right side is 
entirely in x. The sac on the left side is sharply constricted by 
9/10 so that the anterior third of the sac lies inix. The vas deferens 

is coiled into a globular mass, nearly half the size of the testis sac, 

or that portion of the sac which lies in x. The prostates have a 
finely granular surface, are slightly flattened or compressed antero- 
posteriorly, and stand erect in segment x. The vas deferens passes 
into the side of the prostate facing the nerve cord. The prostates 
are constricted as 
they pass into the 
parietes. 
The ovarian cham- 

ber is closed dor- 

sally. The ovisacs FIGURE 4. ae) AWIDATUMIDA. ad. PROSTATES X10. 6. ATRIUM X ABOUT 
extend through seg- . ¢, OPENINGS ON THE PAPILLA OF VII X ABOUT 150 

ment xv. The spermathecal ampulla is small and nearly globular. 
The duct is coiled under the ampulla and slightly looped as it passes 
along the septum. In and just anterior to septum 7/8, on the pari- 
etes in the region of cd, is a hard oval body. The atrium is attached 
to the roof of this body close to 7/8. The specimen is too poorly 
preserved to permit an adequate determination of the relations 

between the structures involved in this region. 
Distribution.—Moulmein (October). 

Remarks.—The length varies from 80-105 mm. and the diameter 
from 4-44 mm. The ridges on x and xi seem to be characteristic. 
The ridges with the papillae project from the body wall 144-2 mm. 

The gizzards are four in xvii—xx, xvill—xx1, or five in xvil—xxi. 

In some specimens at least the finger or sac-shaped structure in 
Vii passes into the oval glandular body on the parietes in and near 

7/8 and underneath the papilla on vii, and the surface of the papilla 
shows under high powers of the microscope two adjacent pores. 
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The condition of the specimens is such as to prevent a determi- 
nation of the relationship of the spermathecal duct to the gland 
and the atrial (?) sac in vil. 

NOTOSCOLEX BIRMANICUS Gates 

Notoscolex birmanicus Gatrs, Ann. Mag. Nat. Hist., ser. 9, vol. 19, p. 609, 1927. 

Distribution —Maymyo, F.S.S. Probably widely spread through- 
out the Shan Plateau. 
Remarks.—There are four pairs of calciferous glands in this species 

in segments ix-xii. Through a misprint the original description 
stated that they occurred in ‘‘ segments ix—xiii.”’ 

NOTOSCOLEX DEPRESSUS, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19256, U.S.N.M.).—Length, 200 mm. Diameter, 3-6 mm. Num- 

ber of segments, 334. Color: Unpigmented, 
very light grayish white color, except on the 
clitellum which is brownish red. 

The prostomium is prolobous and with- 

drawn into the buccal cavity. 

The first dorsal pore is in 9/10. Pores are 

also present in 10/11, 11/12, 12/13, and from 

16/17 posteriorly. 
Segments v—xul, inclusive, have a deep 

secondary furrow anterior to the setae. Seg- 
ments vi-xii have in addition a deep second- 

; ary furrow posterior to the setae. Segments 
Figure 5.—Noroscorex wm- viii and ix have a slighter tertiary furrow on 

NANICUS. GENITALREGION — the posterior third of the segments. There 
are numerous furrows on xvii and xviii. Segments behind xviii usu- 
ally have two secondary furrows, one anterior to and one posterior to 

the setae. 

The setae are eight for each segment and begin on ii. Anterior to 

the clitellum ad is less than cd, and aa is less than be. Just posterior 
to the clitellum ab is less than cd, and aa is about equal to two be. 
More posteriorly still, aa and be become nearly equal. 

The clitellum begins behind the setae of xii and extends to 16/17 
(about 414), dorsal pores, except on 12/13, and intersegmental fur- 

rows are lacking. 
The male pores are not visible externally, but according to the 

dissection open in the region be on segment xvii. 
The female pores are minute paired slits on xiii, anterior and 

slightly internal to seta a of the segment. 

The spermathecal pores are in 6/7 and 7/8 in line with seta c. 

Sa eS 
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The only genital marking is a horseshoe-shaped ridge on xvii and 
xviii. The opening of the horseshoe is directed posteriorly. The 
arms of the horseshoe are in the region bc, nearer 6 than c. The 
seminal grooves lie in this ridge, except anteriorly, where they turn 
off from the ridge and bend inwardly to end blindly on the anterior 
wall of the depression. The region within 
the ridge is depressed, the depression slop- 
ing more deeply anteriorly. 

Internal anatomy.—Septa 6/7, 7/8, 8/9, 

9/10, and 10/11 are thickened, 11/12 and 

12/13 are slightly thickened. 
The gizzard is slightly elongated in vi. 

Paired calciferous glands are attached to 
the alimentary canal in segments ix, x, x1, 

and xii. The intestine begins in xiv. 
The last pair of heartsisin xii. Paired 

commissures are also present in segments 
vVi-xll. FIGURE 6.—NOTOSCOLEX DEPRESSUS. 

The testes and male funnels are free in PB eaaon 

segments ix and x. The seminal vesicles are small paired structures 
in x and xi on the posterior faces of the septa at the sides of the ali- 
mentary canal. The prostate extends through segments xvii—xxiv on 

the left side and xvii—xxiii on the right side. They lie at the sides 
of the alimentary 

- canal and cover the 

dorsal surface of the 
intestine only in 
Xxlil and xxiv where 

the posterior end of 
the gland is bent up- 
ward so as to come 
into contact with the 

dorsal blood vessel. 

The prostatic duct 
is nearly straight, 

about three millimeters long, and slightly flattened. The prostates 
are rather thick and are slightly flattened laterally. 

The ovaries and oviduct funnels are in the usual positions but in 
segment xii. Both pairs of spermathecae are in segment vi. The 
ducts of the posterior pair pass back through 6/7 and vii and into 
the body wall in 7/8. The ducts of the anterior pairj;pass into the 

body wall in 6/7. 
Distribution —Maymyo, F. S. S. 

27799—29——3 
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Remarks.—The length of other specimens varies from 190-215 
mm., and the diameter from 3-4 mm., at the posterior end, to 
5-6 mm., at the thickest portion of the anterior end. 

The prostomium is prolobous in all specimens in which it is visible. 
In one specimen the first dorsal pore is in 8/9, but is much smaller 

than the pore in 9/10. 
The clitellum begins anywhere in the region from 12/13 to just 

behind the setae of xii, but practically always extends to 16/17, in a 
very few specimens ending just behind the setae of xvi. 

The typhlosole begins in the clitellar region, occasionally in seg- 

ment xiv, gradually diminishes in size posteriorly and ends 85-90 
mm. from the anterior end. 

The prostates lie in segments xvii-xxiv. The prostatic duct is 
2-3 mm. long and is usually straight, sometimes bent slightly, less 
often coiled. 

Both pairs of spermathecae are usually in vi, but occasionally the 
anterior pair is in vy, in which case the ducts pass through 5/6, vi, 

and into the body wall in 6/7. The spermathecal duct is short and 
fairly stout. The ampulla is two to four times the length of the 
duct, club-, heart-, or irregularly shaped. The single short diverti- 
culum is also rather variable. It may be a small wart-like projection 

from the spermathecal duct, or club-shaped, or more elongate and 
either straight or slightly bent at the free end. 

NOTOSCOLEX LUNATUS, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19262, U.S.N.M.).—Length, 201mm. Diameter,4-6mm. Number 
of segments 314. Color: Unpigmented, very light grayish-white color, 

except the clitellum, which is brownish red. 
The prostomium is small and withdrawn into the buccal cavity. 

The first dorsal pore is in 9/10. Pores are also present in 10/11, 

11/12, 12/13, and from 16/17 posteriorly. 

Segments iv—xii, inclusive, have a deep secondary furrow posterior 
to the setae. Segments vi—vili have in addition a slighter furrow 
anterior to the setae. Segments ix—xii have a deep secondary fur- 
row anterior to the setae. On the ventral side of segments vi and 
vil there are numerous short furrows perpendicular to the interseg- 
mental and secondary furrows. 

There are eight setae to each segment in four pairs. The first 
setae are on segment ii. Anterior to the clitellum the setae are small 
and not easily seen, but ab appears to be smaller than cd, and aa less 
than bc. Just posterior to the clitellum ab is very slightly less than 

cd, and aa and be are about equal. More posteriorly be gradually 
diminishes and becomes smaller than aa. Similarly cd diminishes 
so that ab and cd become equal. 
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The clitellum begins at 12/13 and extends to 16/17(4). Interseg- 
mental furrows and dorsal pores are lacking. 

The male apertures are not visible externally. 
The female pores are minute paired slits on an oval whitish area 

just anterior to and internal to the setal lines aa. 
The spermathecal apertures are minute openings in 6/7 and 7/8 

in line with a. 

The only genital marking is a deep depression on xvii and xviii 

between the setal lines bb. Furrows on the lateral walls of the 
depression mark off an oval area on each side on which is the seminal 
groove. ‘These grooves are crescentic in shape with the concavity 
facing anteriorly and outwardly. 

Internal anatomy.—Septum 5/6 is present, thin; 6/7, 7/8, 8/9, and 
9/10 are thickened; 10/11 and 11/12 are slightly thickened. 

The gizzard is slightly elongate in vi. Paired calciferous glands 
are present at the sides of the alimentary canal in segments ix, x, xi, 

and xii. The intes- 
tine begins in xiv. 

The last pair of 

hearts is in Xii. 
The testes and 

male funnels are free 
T,X (An Amal one 

funnels are large. 

Sriepmucsacncieneetty The seminal vesicles 

. “4 of xiare large, filling 
ji FIGURE 9.—NOTOSCOLEX LUNA 

FIGURE 8.—N OTOSCOLEX LUNATUS. all of the available TUS. SPERMATHECA X ABOUT 

eat hunt space in the segment 
and coming into contact over the dorsal blood vessel. A small 
rudiment of a seminal vesicle is present on the posterior face of 9/10 

on the right side of the alimentary canal. The prostates extend 
through segments xvii-xx. The prostatic duct is short, thin, slightly 
flattened, and passes straight down into the parietes. 

The ovaries and oviduct funnels are in the usual positions but in 
segment xii. The posterior pair of spermathecae is in vii and the 
anterior pair in Vi. 

Distribution —_Maymyo, F.S.S. 
Remarks.—The length of other specimens varies from 155-205 mm. 

and the diameter from 3-4 mm. posteriorly to 4-6 mm. anteriorly. 
The prostomium is epilobous but without the transverse furrow at 

the posterior edge of the tongue on segment i, in all specimens in 

which it is visible. 
The first dorsal pore of all the specimens is in 9/10. 

The clitellum begins at 12/13, or just behind the setae of xii, and 

ends just posterior to the setae of xvi or on 16/17. 
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All of the specimens except the type have a second large pair of sem- 
inal vesicles in segment x as well asxi. The prostates are flattened 
strap-shaped glands. The inner edge is straight, the outer edge 
incised, especially posteriorly. The duct is 1-2 mm. long, thin, 
flattened, and passes straight into the parietes. 

The spermathecal duct is stout. The diverticulum is longer than 
the ampulla and duct together, narrowly tubular, bent in various 

ways, and only very slightly enlarged at the free end. The ampulla 
is roughly heart-shaped. 

In coloration and general external appearance this worm is very 

similar to NV. depressus. The two forms are readily differentiated, 
however, by the setal intervals, and the character of the ridges bear- 
ing the seminal grooves. J. lunatus appears to be much rarer than 
the other species as only eight specimens were secured. Four of the 

eight are short, broken-off head portions. Fifty-eight specimens of 
the other species were secured. 

PHERETIMA MINUTA, new species 

Description of the type-specimen, external characteristics (Gates 

collection).—Length, 43 mm. Diameter, 2-24 mm. Number of 

segments, 90. Color: Unpigmented, very light grayish white, 
slightly darker on the dorsal surface anterior to the clitellum than 
elsewhere, clitellum pinkish. 

The prostomium is epilobous, the tongue on segment i is short. 
On segments v—ix, inclusive, there is a single deep secondary furrow 

posterior to the setae of the segment. On x—xili there are two 
secondary furrows per segment, one anterior to and the other pos- 
terior to the setae of the segment. The setae are on ridges which 
are marked off, behind the clitellum, by more or less complete 
secondary furrows. 

The first dorsal pore is in 12/13. 
The setae begin on segment ii. The setal numbers are; v—32, ix—36, 

xli-37, xix-36. As a rule there is no break in the setal circles in the 

ventral region and the dorsal break is very slight. The last three 
segments have no setae, and the fourth segment from the last has 
only six setae, all in the ventral region. 

The clitellum extends from 13/14 to 16/17 (3). It is ring shaped 
and complete on all the segments. Dorsal pores and intersegmental 
furrows are lacking; on the ventral side of segment xvi there are 
four setae. 

The male pores are on segment xviil at the center of small round 
papillae, separated by 10 setae. The papillae have flat surfaces dis- 
tinctly marked off by a circumferential furrow and are seated on very 
slight conical swellings in the body wall in the setal circle. 

The female pore is on a small whitish oval area on xiv. 
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The spermathecal pores are four pairs in 5/6, 6/7, 7/8, and 8/9. 

There are 15 setae between the lines of the spermathecal apertures 
on Viil. ; 

The genital papillae are paired on vii, viii, and xix. On xx there 
is a single papilla on the right side just behind the papilla on xix. 
There are 4 setae on vii and viii between the centers of the papillae. 
There are 13 setae on segment xix between the centers of the 

papillae. The markings are small, round, and are located between 
the setae and the anterior furrow of the segiment. Each papilla 
consists of a gray concave spot surrounded by a definite whitish rim 
or lip. 

Internal anatomy.—4/5 and 5/6 are thin, 6/7 and 7/8 are slightly 

thickened, 8/9 is represented only by a ventral vestige attached to 
the longitudinal sheet of tissue underneath the gizzard, 9/10 may be 
partially fused with 10/11 or is absent, 10/11, 11/12, 12/13, 13/14, 

and 14/15 are very slightly thickened. 
The length of the gizzard is slightly greater than the diameter. 

The intestine begins in xvi. Intestinal caeca extend from xxvii into 
xxiv. The last pair of hearts is in xiil. 

The anterior testis—sacs are large and apparently lie within septum 

10/11, but this septum may represent a fusion of 9/10 and 10/11 
except where separated by the testes. A large portion of segment xi 

ig shut off by connective tissue in such a way as to form a testicular 
chamber within which are enclosed the testes, and male funnels, the 

seminal vesicles, the alimentary canal, and the commissures. The 

seminal vesicles of xii are small, although larger than the vesicles of 
xi and are attached to the posterior face of 11/12 at the sides of the 
alimentary canal. The prostates are highly lobulated glands extend- 
ing through xvii-xix. The prostatic duct is about 114 mm. long and 
is slightly looped. 

The ovaries and oviduct funnels are in xii as usual. The sperma- 
thecae are in segments vi-ix and open anteriorly. 

Distribution.—Lashio and Maymyo, F.S.S. 
Remarks.—The length, diameter, and segmental numbers vary only 

slightly as the figures below, of five worms chosen at random, show; 

Number 
Length |Diameter| of seg- 

ments 

(ee RE 42 24% 83 
CIRO) 42 3 90 
Cee S Saerene 42 3 90 

The first dorsal pore is in 12/13 in all the specimens. 
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There are 10 to 12 setae between the male papillae; 12 is the number 

found most frequently. There are 14 to 16 setae between the lines 
of the spermathecal pores on segment vill. Setae are always present 
on the ventral region of the last clitellar segment (xvi), the number 

varies from 2 to 7. Setae are always Jacking on the last 3 to 6 seg- 
ments, and are usually few in number and confined to the ventral 
region on the last segment on which they occur. 

The genital papillae are paired on one or more, or all, of segments 
Vii, Vill, xix, and xx, and are always located on the anterior border 

of the segment. Unpaired median papillae of the same size and 

appearance are occasionally present on the anterior region of one or 
more of the segments just mentioned. 

The prostate is often smaller than in the 

type and is sometimes represented only by a 
few nodules on the ental end of the prostatic 
duct. When the prostate is vestigial the 
duct is usually quite straight. 

The spermathecal ampulla is conical and 
more than twice as long as the duct from 

which it is sharply delimited. The narrow 
tubular diverticulum is longer than the duct 

and ampulla together and is constricted near 
the ental end. The short portion beyond 
the constriction is slightly thicker than the 

Figure 10.—Pueretima minuta. rest of the diverticulum. Frequently the 
SPERMATHECA X ABouTI4 — diverticulum ectal to the constriction is 

longer than the duct and ampulla together. The figure is character- 
istic, the spermathecae varying from one worm to another only in 
the length of the diverticulum. 

PHERETIMA ORNATA, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19254, U.S.N.M.).—Length, 137mm. Diameter,6-8mm. Number 

of segments, 106. Color: Dorsally bluish gray, ventrally very light 
grayish. The clitellum is darker with a reddish-brown tinge. 

The prostomium is epilobous, but the furrow at the posterior end 
of the prostomial tongue on segment i is lacking. 

On segments ix—xili there are two secondary furrows per segment, 
one anterior to and the other posterior to the setae. Posterior to the 
clitellum there are usually two furrows per segment similarly placed. 

The first dorsal pore is in intersegmental furrow 11/12. 
The setae begin on segment ii and are located on distinct ridges 

from ii on. No setae are visible on the clitellar segments. The 
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numbers are v; 40, ix; 48, xii; 60, xix; 68, xxxiv; 70. There is a 
slight dorsal and ventral break in the setal circles. 

The clitellum extends from 13/14 to 16/17(3). Dorsal pores and 
intersegmental furrows are lacking. 

In the setal circle of xviii are two very slight conical swellings. 
Between these swellings there are 20 setae. At the tip of the swelling 
is a small round opening into a small concavity in the body wall. 

The lumen of the concavity is practically filled by a single, smooth- 
surfaced, cylindrical papilla which projects slightly beyond the edge 

of the opening into the concavity. At the tip of the papilla is the 
minute male pore. On the conical swelling there are four more or 
less complete concentric furrows, equidistant from each other and 
from the edge of the opening into the concavity, 

The female pore is a single small opening at the center of an oval 

whitish area on xiv. 

The spermathecal pores are in 7/8 and 8/9 about one-half of the 
circumference apart. There are 25 setae on segment viii between the 
lines of spermathecal pores. 

The only further genital markings on this specimen are a pair of 
papillae on segment xviii. These structures are the same in size and 

appearance as those bearing the male pores. Each papilla is located 
on the edge of the conical swelling internal to the male pore and 

slightly anterior to the setae. Each has at the free end a small pore; 
Internal anatomy.—Septa 5/6, 6/7, and 7/8 are thickened; 8/9 is miss- 

ing; 9/10 is not attached normally to the parietes, but is represented 

by a delicate sheet of tissue lying against 10/11 in such a way as to 
inclose a small medio-ventral space containing the anterior testis-sacs 
and the vascular commissure of segment x. Septa 10/11, 11/12, 12/18, 
and 13/14 are thickened. 

The gizzard is nearly spherical and occupies the spaces of segments 
vii, vill, and ix. The intestine begins in xv. The intestinal caeca 
extend from xxvii into xxii on the right side and into xxii on the 
left side. 

There are two pairs of commissures in the combination gizzard 

segment. The anterior pair passes to the gizzard. The right com- 

missure of the next pair is atrophied. The commissures of x are not 
visible until 9/10 is dissected off. The last pair of “‘hearts’’ is in xiii. 

There are large nephridial masses dorso-lateral to the alimentary 

canal in v and vi. 
The anterior testis-sacs are on the anterior face of 10/11 covered 

over by the rudiment of 9/10. The posterior pair of testis-sacs are in 

the usual positions in xi. The paired seminal vesicles are in xi and 
xii, those of xii smaller than the ones in xi. The vesicles are not 

very large and are well down on the sides of the alimentary canal. 
The prostates are small and confined to xvii and xviii. Each gland 
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has three or four large lobes marked off by deep incisions and each 
lobe is composed of several lobules. The duct is S-shaped and vari- 
ously placed. Near the prostate on each side is a single gland with 
a duct which passes into the body wall and opens to the exterior 
through the pore on the tip of the papilla on xviii near the male pore. 

The ovaries and oviduct funnels are in the usual positions in seg- 
ment xiii. On the posterior face of 12/13 at each side of the intestine 
is an elongate club-shaped structure that may be an ovisac. The 
two pairs of spermathecae lie in combination gizzard segment and 
open anteriorly. Near each spermatheca is a single glandular mass 

with a duct similar in appearance to the glands located near the 
prostates. 

Distribution.—Lashio, F. S. S. 
Remarks.—The length of other specimens varies from 120-140 mm., 

and the diameter from 5-6 mm., at the posterior end, and 7-8 mm., 
at the anterior end. 

The posterior furrow at the end of the prostomial tongue on segment 
i is lacking on all but one of the worms. 

Two secondary furrows may be present on any segment posterior 
to v. 

The first dorsal pore is in 11/12 in all of the worms. In many 
specimens the positions of the dorsal pores on the clitellum are 
indicated by pore-like depressions in the thickened epidermis, but in 
none of these worms are there functional pores on the clitellum. 

The setal circles are usually without a ventral break; the dorsal 
break is small, about 2 yz. The setae are located on distinct ridges. 

The papillae bearing openings of the ducts of glands of the pro- 
static region are usually absent and when present vary in number. 
Three specimens have a pair of such papillae as in the type. Two 
have two pairs, the second pair posterior to the setae. One worm 
has one papilla on the right side. The pore bearing papillae are 
placed so as to occupy the entire space between two consecutive 
furrows on the slope of the conical swelling. 

The number of setae between the male papillae varies from 18-24, 
21 the number most commonly found. The number of setae on viii 
between the lines of the spermathecal pores varies from 23-28, 24, 

25, or 26, the numbers most commonly found. 
Setae from various dorsal and ventral positions anterior to the cli- 

tellum and various ventral positions posterior to the clitellum were 
examined microscopically. All such setae have ornamented outer 
ends, the ornamentation consisting of short transverse rows of very 

fine teeth. 
The last 10 septa are much thickened in all specimens examined. 
The ventral edges of the intestinal caeca are incised or lobed in 

such a way as to form ventrally projecting secondary caeca. The 

a 

EE ——— Se 
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typhlosole is simple: it begins in the region of xxvii and ends gradu- 
ally 10 to 15 segments from the posterior end. 

The commissure belonging to the left side of segment ix is atrophied 
in all specimens. The commissures of x and xi as well as the right 
commissure of ix pass into the ventral vessel. On each side of the 
dorsal vessel in the posterior part of the segment, from about the 
middle of the worm posteriorly, is a small glandlike body. Smaller 
and more transparent glands are similarly attached to the dorsal 

vessel anteriorly. 
The vasa deferentia of a side come into contact and join in the 

posterior part of segment xii. 
The club-shaped bodies (ovisacs?) from the posterior surface of 

12/13 were examined microscopically but no ova were found. 
The spermathecal duct is short and sharply delimited from the 

ampulla which is about two to two and one-half times as long as. 

oa 
FIGURE 11—PHERETIMA ORNATA. @, 0. SPERMATHECAE X ABOUT 8. C. 

GLAND FROM THE PROSTATIC REGION X ABOUT 20. d. GLAND FROM THE 

SPERMATHECAL REGION X ABOUT 27 

the duct. The ampulla is usually more or less heart-shaped. The 
diverticulum consists of a duct more than twice as long as the sper- 
mathecal duct and an ental enlargement which is usually round 
(fig. lla) but which may be occasionally much elongated (fig. 116). 

Intermediate conditions are found. 
The glandular masses located near the spermathecae and the 

prostates are very similar in appearance when examined in glycerine. 
Those from the prostatic region (fig. 11c) are one and one-half to two 
times the size of those from the spermathecal region (fig. 11d). The 

ental end of the gland is roughly ovoid and the stalk consists of 
transparent tissue in which lie 6-10 ducts. 

Only one species of Pheretima with spermathecal pores in 7/8 and 
8/9 has been recorded from India up to the present time and this form 
(P. andamanensis Michaelsen 1907) is quite evidently different from 
the worm just described. The literature on the genus Pheretima is 
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extensive and widely scattered and some is not available to the writer. 
There is, therefore, a possibility that the species just described above 
is not new. 

OCTOCHAETUS LUNATUS, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19255, U.S.N.M.).—Lenegth, 94 mm. Diameter, 3-5 mm. Number 
of segments, 167. Color: Very light grayish, except the clitellum, 
which is reddish. 

The prostomium is prolobous. 
On segments v—xil there is a deep secondary furrow posterior tu 

the setae of the segment. On segments vii—xi there is a secondary 

furrow anterior to the setae of the segment. Onsegments vii-—ix there 
is a slight tertiary furrow on the posterior third of the segment. Poste- 
rior to the clitellum there are usually two secondary furrows per 

segment, one anterior to and one posterior to the setae of the 
segment. 

The first dorsal pore isin 12/13. 
The setae are eight to each segment and begin on ii. Posterior to 

the clitellum cd is nearly twice ab and is less than bc, aa and be are 

about equal. Posteriorly bc diminishes until it becomes distinctly 
less than aa. The dorsal distance is greater than one half of the 
circumference. 

The clitellum extends from 12/13 to 18/19 (6). It is ringshaped 
and complete except on xvii and xviii where it is interrupted by the 
male areainaa. Intersegmental furrows and dorsal pores are lacking. 

Setae are present. 

The male pores are in xvili, just internal to a, in the seminal 
erooves. 

The female pores are paired in aa on xiv, each pore at the center 
of a minute transversely oval papilla, the two papillae contiguous at 
the center. 

The spermathecal pores are paired in aa on viii and ix, in line with 
the eight setae of the segment. They are about the same size and 
as readily visible as the female pores. 

The only genital markings are the seminal grooves which extend 

across Xvill onto the anterior portion of xix and the posterior portion 
of xvii. The grooves are crescent-shaped and just internal to a. 
The body wall between the two grooves is whitish. 

- Internal anatomy.—Septum 4/5 is present and thickened; 5/6, 6/7, 
and 7/8 are absent; 8/9, 9/10, 10/11, and 11/12 are thickened and 

very close together; 12/13 is very slightly thickened. Septa 10/11 

and 11/12 are bound together by a connective tissue in such a way 
as to close off a central portion of segment xi as a sort of testicular 
chamber which must be opened before the contents can be seen. 
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The diameter of the gizzard is nearly twice the length. The 
ealciferous gland of the left side is almost entirely in xv, the gland of 
the right side isinxvi. The glands are large, dark red, and flattened 

antero-posteriorly. The intestine begins in xvii. 
The last pair of hearts is in xii. There are three pairs of com- 

missures belonging to segments vi, vii, and viii posterior to the 

gizzard under 8/9; anterior to the gizzard and just posterior to 4/5 
is another pair of commissures, belonging to segment v. The dorsal 
vessel passes through 4/5 and anteriorly. 

There is a large mass of nephridia dorso-lateral to the alimentary 
canal in iv. 

The testes and male funnels are in x and xi, the funnels of xi 

slightly larger than the funnels of x. The seminal vesicles are small 
and attached to the posterior face of 11/12 at the sides of the 

alimentary canal. The prostates are small and flattened, the 
anterior pair in xvii and the posterior pair in 
xix. The duct is short and nearly straight. 

The ovaries and oviduct funnels are in the 

usual positions in xii. The spermathecae 
are on the parietes of vill and ix. The am- 
pulla is in contact with the nerve cord and 
the duct is in the body wall. There is a 
single short diverticulum. 

Distribution. —Mandalay. 
Remarks.—The length varies from 70-100 

mm., and the diameter from 2-3 mm. at the Ficure 12.—Ocrocnartus LuNa- 

posterior end, to 4-5 mm. at the anterior end. "% S?P**ATHECA X anoun 
Setal interval bc may be distinctly smaller than aa or about equal 

to aa. 

The prostates are 2-5 mm. long, and the duct is 44-34 mm. long. 

EUTYPHOEUS BIFOVIS, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19257, U.S.N.M.).—Length, 240 mm. Diameter, 6-8 mm. Number 

of segments, 197. Color: Deep rich brown. 
The prostomium is prolobous. 
On segments ii to xii, inclusive, there is a deep secondary furrow, 

posterior to the setae of the segment. On segment v there is in 
addition a slighter furrow, posterior to the setae. On segments vi 
to xii, inclusive, there is a deep furrow posterior to the setae. On ix 

and x there is a slighter tertiary furrow on the anterior and posterior 
thirds of the segments, while on xi and xii there is a single tertiary 
slight furrow on the posterior third only. Segment xiii has a single 
deep secondary furrow anterior to the setae. Posterior to the 
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clitellum there are on many of the segments two slight secondary 
furrows, one anterior to and the other posterior to the setae of the: 
segment. 

The first dorsal pore is in 10/11. Dorsal pores are also present 
in 11/12 and from 17/18 posteriorly. There are pore like depressions 
in 12/13 to 16/17 but no functional pores are present in these 
furrows. 

The setae are eight to each segment, in four pairs, and begin on ii, 
Anterior to the clitellum ab is about equal to cd, and bc and aa are 
about equal. Posterior to the clitellum ad is less than cd, and be is 
less than aa. Toward the tail ab and cd tend to become equal, but 

aa remains larger than bc. The dorsal dis- 
tance is slightly greater than one-half the 
circumference. 

The clitellum extends from 13/14 to 17/18. 

(4). There are no intersegmental furrows vis- 

ible between the clitellar segments. 
The male pores are on xvii in bc, just exter- 

nal to 6. Each pore is on the center of a 
smooth, glistening, flat-topped area which lies 
at the bottom of a deep longitudinal depres- 
sion in the region ab on segment xvii. 

The female aperture is single, on the left. 
side only, anterior to and very slightly inter- 
nal to seta a. 

The spermathecal pores are one pair in 7/8. 
in the region cd. 

se There are three genital markings. The 

Figure 13.—Eutypnorus anteriormost is a circular area between setae 
BIFOVIS. GENITAL AREA — @h of segments xv and xvi and extending at the 

middle to just beyond the setal lines b. This area is concave, lighter 
in color than the rest of the clitellum, and sharply delimited by a 
circumferential furrow. An area similarly colored and delimited and 
also concave, but oval in shape lies across 18/19 from the setae of 
xviii to the setae of xix and included between the setal lines 6b. The 

long axis of the oval area is perpendicular to the long axis of the 
animal. The other marking is an oblong-shaped, whitish region 
extending from the setae of xvi to the setae of xviii, with the longer 

axis of the region along the long axis of the worm. The area is 
sharply delimited by furrows only on the anterior and posterior 
margins. In the region ab on each side is a deep longitudinal depres- 
sion into the body wall. 

Internal anatomy.—Septa 4/5 and 5/6 are present and thickened, 

the latter more than twice the thickness of the former; 6/7 and 7/8 
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are absent; 8/9, 9/10, and 10/11 are much thickened and displaced 

backward together; 11/12 is represented only by thin connective 
tissue which forms the median testicular chamber. The remaining 
septa are thin and attached normally. 

The gizzard is bell-shaped with a posterior flange. There are 
calciferous glands in the wall of the alimentary canal in segment xii. 
The intestine begins in xv. 

The supra-pharyngeal and sub-pharyngeal ganglia are bright yellow 
but the circum-pharyngeal connectives, the nerves, and the ventral 
nerve cord are whitish as usual. 

There are large tufted masses of nephridia adherent to the parietes 
in segment iil. 

There are two pairs of vascular commissures under septum 8/9. 

The last pair of “hearts” is in segment xill. The commissures of xi 
lie within the testicular chamber on the posterior face of 10/11. 

The testes and male funnels are included within the median 

testicular chamber. The seminal vesicles are in contact with 10/11 
anteriorly and posteriorly push 12/13 back into contact with 13/14. 
The prostates are in xvili—xx, and are tubular. The ducts are in xvii 
and are coiled into an S shape. 

The ovaries and oviduct funnels are in the usual positions in 

segment xi. The spermathecal ampulla is elongated in the direction 
of the main axis. The duct is very short and almost entirely 
confined to the body wall. Each spermatheca has two diverticula, 
one on each side of the duct. The diverticula consist of three to 
seven seminal chambers arranged together as an elongate row or as 
a club-shaped body, and are nearer together posteriorly than 
anteriorly. 

There are glandular thickenings of the ventral parietes in the 
region of the anterior and posterior genital markings. 

Distribution —Mandalay. 
Remarks.—The length of the other specimens varies from 180-245 

mm., and the diameter from 6-8 mm. 
The first dorsal pore is usually in 17/18, rarely im 13/14, although 

nonfunctional porelike depressions occur between 10/11 and 17/18. 

The clitellum begins at 12/13 or somewhere between 12/13 and 
13/14 and always extends to 17/18. 

Two worms have a genital marking on 14/15 between setal lines 

aa, which is light in color, concave, but not as sharply delimited as 

the other two similar areas. 
The typhlosole beginsin the region immediately behind the clitellum 

and ends 65-70 mm. from the posterior end of the worm in the region 
of the supra-intestinal glands. These glands are 12 pairs, 2 pairs in 

each of 6 successive segments. 
The oviduct funnels are small and have thick rounded rims. 



28 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 75 

The vasa deferentia are looped in xii and xiii and then pass straight 
back into xviii and under the prostatic ducts. Each vas deferens 
then bends in toward the nerve chord and is enlarged into an egg- 

shaped body which is buried in the parietes just behind the prostatic 
duct. The prostatic duct is usually 14-15 mm. long. The prostates 
are 55-65 mm. long. 

The penial setae are 3 mm. or less in length, 15-25 micra thick 

near the tip, and 35—40 micra thick at the place of greatest enlargement 
near the inner end. The shaft is curved into a slight suggestion of 
a spiral but is flattened out by pressure of the cover glass into a wide 

arc. The tips of most of the setae examined are either missing or 
obviously deformed or softened. In the few undamaged setae the 
tip is bent slightly and hollowed out into a spoon shape. The 
ornamentation begins very close to the tip, extends 0.4-0.5 mm. along 

the shaft, and consists of numerous ridges of very fine teeth. The 

teeth are close together and the rows of teeth are 
not frequently broken and are fairly regularly spaced. 

The clitellar and preclitellar setae have ornamen- 

tation similar to that on the penial setae, but the 
toothed ridges are more frequently broken and far- 
ther apart and not so regularly spaced. 

EUTYPHOEUS CONSTRICTUS, new species 

Tm ? Description of the type-specumen, external charac- 

Ficure 14—Evryeno. teristics (Cat. No. 19261, U.S.N.M.).—Length, 122 
Dit aele ene mm. Diameter, 4-6 mm. Number of segments, 
b. Penta seta X 224. Color: Very light grayish white, except the 
cla clitellum which is reddish. 
The prostomium is prolobous and partially withdrawn into the 

buccal cavity. 
On segments iv—-xil there is a deep secondary furrow posterior 

to the setae of the segment. On vi-xii there is a deep secondary 

furrow anterior to the setae of the segment. There are slight furrows 
on xiii anterior to the setae. Posterior to the clitellum there are two 

slight secondary furrows per segment. 

The first dorsal pore is small and is in 10/11. Pores are also pres- 
ent in 11/12, 12/13, 13/14, 16/17, and posteriorly. There are non- 
functional pore-like depressions in 14/15 and 15/16. 

The setae are eight to each segment and begin onii. They are fine 
and in places on the anterior segments are retracted into the body 
wall. Behind the clitellum ad is about equal to one-half of cd, be is 
greater than cd and less than aa, dd is greater than one-half of the 
circumference. 

The clitellum extends from just anterior to the setae of xii to 
17/18 (414%). It is ring shaped and complete except on the ventral 
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portion of xvii where it is interrupted by the male area. Setae are 
present except ab of xvii. Intersegmental furrows are lacking. 

The male apertures are transverse slits in ab on xvii. 
The female pores are paired diagonal slits on xiv anterior and just 

internal to seta a. 
The spermathecal pores are in 7/8, large. The body wall around 

the pore is swollen and fissured. 

The only genital marking is a slight, dumb-bell shaped elevation 

on xvii, in cc. Much of the anterior eae is straight, the posterior 
edge impinges on the anterior 

portion of xviii. In ab on each 

side is a slight conical elevation 
on which are located the male 
apertures. 

Internal anatomy.—Septa 4/5 

and 5/6 are thickened, especially 
5/6: 86/7, and” 7/8. are’ “missing, 7 oe Sa 

= CONSTRICTUS. SPERMA- 

8/9, 9/10, 10/11 are thickened — tuecat piverticutum 

and displaced backwards to- ~*~ *°°’7™ 
gether; 11/12 is missing or represented only by a 
ventral vestige. 

The gizzard is wider thanitislong. Calciferous 
glands are embedded in the wall of the alimentary 
canal in segment xii. The intestine begins in xv. 

There are three pairs of commissures in the giz- 
zard segment, one pair anterior to the gizzard and 
two pairs posterior to the gizzard under 8/9. The 

last pair of hearts is in xiii. The supra-intestinal 
ot eee glands are in six successive segments about 55 mm. 
ee | saat at from the anterior end of the worm. The last pair 

seta, prawn From A Of glands is much enlarged and very dark red in 
MICROPHOTOGRAPH color. 

There are tufted masses of nephridia adherent to the parietes of 

segment 111. 

The testes and male funnels are enclosed in a median testicular 

chamber. The seminal vesicles extend from 10/11 to 12/13, pushing 

12/13 and 13/14 into contact with 14/15. There is a small pair of 

male funnels on the anterior face of 10/11. The prostates extend 

through xvii and xviii. The duct is short and looped twice. The 

vasa deferentia come into contact in xiii and run posteriorly side by 

side without fusion, into xviii. The fused deferent duct is enlarged 

as it passes into the parietes immediately behind the penial setae. 

The ovaries and oviduct funnels are in the usual positions in xii. 

The spermathecal ampulla is firm and stands erect in the segment. 

The duct is short and practically confined to the body wall. There 

are two diverticula, one on each side of the duct. 
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Distribution.—Meiktila. 
Remarks.—The length varies from 110-130 mm., the diameter from 

3-4 mm., at the posterior end to 6-7 mm. at the anterior end. Ina 
few specimens the first dorsal pore is large and located in 11/12. 

The prostates are 21-25 mm. long, the duct is 2-4 mm. long. The 

spermathecal diverticula have a wide variety of shapes. In one 
specimen the diverticulum on one side of the duct may be elongate 
and finger shaped, while the diverticulum on the other side of the 
duct is club shaped with numerous small nodules on the end. 

The penial setae are 1.5-1.8 mm. long; 48-52 micra thick at the 

widest portion of the base, and 48-65 micra thick at the widest region 
near the tip. The shaft is straight except for a single bend near the 
tip. Near the free end of the seta there are two or three distinct, 

transverse constrictions or grooves completely continuous around the 

shaft. The first 0.5-0.7 mm. of the tip end of the seta is ornamented 
with short rows of teeth. The rows are quite regularly and fairly 
closely spaced. 

EUTYPHOEUS EXCAVATUS, new species 

Description of the type-specimen, external characteristics (Cat. No. 

19260, U.S.N.M.).—Length, 274mm. Diameter,6-10mm. Num- 

ber of segments, about 254. 
Color: Deep rich brown. The prostomium is prolobous, large. 

On segments i—xil there is a deep secondary furrow posterior to 

the setae of the segment. On iv—xii there is a deep secondary furrow 
anterior to the setae of the segment. ‘Tertiary furrows are present 

as follows: vi, one on the posterior third; vii, one on the posterior 
third; viii, two on the posterior third; ix, one on the anterior third 

and two on the posterior third; x, one on the anterior third and one 

on the posterior third; xi and xii, one on the posterior third. On xiii 

there is one furrow anterior to the setae. Behind the clitellum nearly 
every segment has two deep secondary furrows, one anterior and one 
posterior to the setae. Many of the segments have a tertiary furrow 

on the anterior and posterior thirds formed by the secondary furrows. 
The first dorsal pore is in 11/12. Pores are present in 12/13, 17/18, 

and posteriorly. 
There are eight setae and they begin on segment li. Posterior to 

the clitellum ab and cd are about equal, bc is less than aa, dd is 

ereater than one-half of the circumference. 

The clitellum extends from the secondary furrow anterior to the 
setae of xii to 17/18 (about 444). Intersegmental furrows and dorsal 

pores are lacking. The clitellum is interrupted ventrally by the 
genital markings and the depression on xvii. 
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The male pores are in line with or very slightly external to } at 
the center of white glandular areas at the bottom of the depression 
on XvVii. 

The female pore is single, anterior and very slightly internal to a, 
on the center of a small, oval, whitish area on the left side of xiv. 

The spermathecal apertures are in 7/8 in line with 5. 
_The genital markings are the deep depression on xvii and two 

bluntly oval, large, median papillae on 14/15 and 15/16. These 
papillae are whitish, smooth-surfaced, slightly concave areas which 

extend externally to just beyond the line }, and antero-posteriorly 
nearly to the setae of the segments concerned. The posterior papilla 
is slightly smaller than the anterior, and both are delimited by v6 
circumferential furrows. On xvii is a trans- 
versely elongate slit in cc opening into a 
depression in the parietes 2-3 mm. deep. 
The body wall around the aperture is swollen, 
especially around the ends of the slit. On the 

anterior and the posterior walls of the depres- 
sion, in the region bb, are paired smooth-sur- 
faced glandular areas. Columnar porophores, 
present in closely related Burmese species of 
the genus, are entirely lacking here. 

Internal anatomy.—Septa 4/5 and 5/6 are 
present and much thickened, especially 5/6; 

6/7 and 7/8 are absent; 8/9, 9/10, and 10/11 

are thickened and displaced backwards togeth-  & z 
er; 11/12 is absent or is represented only by pigune 17—EurvPnorvsExca- 
the connective tissue forming the wall of the = vatvs. Geniraz recon 

testicular chamber. ‘This chamber is in the shape of a U inverted 
over the alimentary canal. 

The diameter of the gizzard is slightly greater than the length; 

there is a slight rim on the posterior end. There are calciferous 
glands in the wall of the alimentary tract in xii. The intestine begins 
in xv. 

There are large tufted masses of nephridia adherent to the parietes 
of segment ill. 

The dorsal blood vessel ends with the more anterior of the two 
pairs of commissures under 8/9. The last pair of hearts is in xi. 

The testes and male funnels are in the testicular chamber. The 
seminal vesicles are large, extending from 10/11 to 12/13 which is 

pushed back into contact with 13/14. The tubular prostates extend 

through xvili-xx and xviii-xxi. The duct is long and looped in xvii 
and xviil. 

The vas deferens passes under the prostatic duct, turns in toward 
the nerve cord, and is enlarged as it passes into the parietes. 
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The ovaries and oviduct funnels are in the usual positions in seg-— 
ment xii. The spermathecal ampulla is large, flattened out dorsally — 
by the gizzard. The duct is short and practically confined to the © 
body wall. The single diverticulum is on the outer side of the duct 
and consists of four elongate, finger-shaped seminal chambers pisces 
side by side. 

The parietes are thickened in the region of the median eatin | 
markings. 

Distribution. —Meiktila (October). 

Remarks.—The length varies from 190-280 mm. The first dorsal — 

pore is in 11/12 in all specimens. The clitellum begins just anterior 
or just posterior to the setae of xii and extends to 17/18. 

Setal intervals ab and cd vary somewhat, ab and cd usually equal, 
but in some specimens ab is noticeably smaller than cd. Interval aa — 
is larger than bc on all the worms. 
~On several of the specimens there is a minute depression on seg- 

ment xiv, where the female pore of the right side would ordinarily be 
located, but no actual pore can be seen. 

The genital markings are quite characteristic; 
just one worm from a large number differing from 
the type. In the exceptional specimen there is a 
third genital papilla, about the same size as the 

posterior marking, located between the setae of 
segments xill and xiv. 

“a inom an There are 12 pairs of supra-intestinal glands in 
THECAL DivERTICULUM 6§ successive segments about 85-95 mm. from the 

SEPM anterior end. 
The prostatic duct is 14-16 mm. long. 
The spermathecal ampulla is variously shaped and often consists 

of three to seven elongate seminal chambers arranged as in the type 

specimen. Frequently the chambers are round, more numerous, and 

so arranged on the free end of the diverticulum as to produce a berry- 

like appearance. 
The penial setae are 4-5 mm. long, 46-54 micra thick near the 

base, and 48-52 micra thick near the tip. The shaft has two long 
curvatures, the concavity of the first half of the seta on the opposite 
side from the concavity of the second half. The ornamentation 
consists of short rows of three to five teeth, or of single teeth scattered 
over the first 0.8-0.9 mm. of the tip. 

EUTYPHOEUS HASTATUS, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19259, U.S.N.M.).—Length, 92 mm. Diameter, 2-4 mm. Number 

of segments, 211. Color: Grayish, except the clitellum which is 

deep brownish red. 

. 
a 
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The prostomium is prolobous, large. 
On segments iv—xii, inclusive, there is a deep secondary furrow 

posterior to the setae of the segment. On segments vi-xii there is a 
second deep furrow posterior to the setae of the segments. On viii 

| 

Kz 

| 

| 

there are two slight tertiary furrows, one on the anterior third and 

one on the posterior third of the segment. On ix there are two slight 
tertiary furrows on the anterior third and one on the posterior third 

of the segment. On x there is a single tertiary furrow on the ante- 
rior third of the segment. Posterior to the clitellum there are two 

secondary furrows per segment, one just anterior to and the other 

just posterior to the setae. 
The first dorsal pore is in 10/11. Pores are also present in 11/12, 

12/13, 13/14, 17/18 and posteriorly. There is a nonfunctional pore- 

like depression on 16/17. 
The setae begin on ui, and are paired. Posterior to the clitellum 

ab is less than cd which is less than bc, aa is greater than be, dd is 

greater than one half of the circumference. 
The clitellum begins just anterior to the setae of xii and extends 

to 17/18. It is interrupted ventrally on xvii by the male papillae. 
Intersegmental furrows are lacking. All setae are present in normal 

positions except ab on xvii. 
The male apertures are on xvii, just external to 6. Two dark red 

setae project through each aperture. 

The female pores are on xiv. The right pore is just anterior to 

seta a, the pore on the left side is anterior to and very slightly 
internal to a. 

The spermathecal apertures are in 7/8 in line with c. 
The paired male papillae are oval, sharply delimited, and slightly 

slantwise so that the anterior ends point toward each other. Hach 
papilla extends from just internal to a, nearly toc. On the poste- 
rior part of the marking is a slight conical elevation bearing at the 
tip the male pore. Two sharply delimited oval papillae lie in aa on 

XViil. 
Internal anatomy.—Septa 4/5 and 5/6 are present and thickened; 

6/7 and 7/8 are absent; 8/9, 9/10, and 10/11 are thickened and dis- 

placed posteriorly, close together; 11/12 is very thin and attached to 

the parietes ventrally and laterally close to 10/11, dorsally the 'two 
septa are in contact so that the seminal vesicles appear to be in con- 

tact with 10/11; the remaining septa are thin and attached normally. 

The gizzard nearly fills segments vi-vili. There are calciferous 

glands in the wall of the alimentary canal in xii. The intestine 

begins in xv. 
There are nephridial masses on the parietes in the region of seg- 

ment iil. 
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There are three pairs of commissures in the combined gizzard seg- 
ment, two under 8/9 posterior to the gizzard, and one just behind 

5/6, anterior: to the gizzard. The dorsal vessel continues anteriorly 

through iv and v. Lateral commissures are also present in seg- 
ments ix—xill. 

The anterior pair of testes and funnels are free in x. Segment 
x1 is reduced in size by the nearness of 10/11 and 11/12, ventrally, 

| 

and their apposition and fusion (?) dorsally. The reduction is — 
increased by the presence laterally of delicate connective tissue 
between the two septa. When the worm is first opened from the 

dorsal side, the segment is not at first noticeable, as only three septa — 
are visible between the gizzard and 12/13. The last of these septa 
appears to be much thicker than the other two. The apparent 
thickness of the septum is due to the presence between 10/11 and 

11/12 of testicular material of the same color as the septa. After — 
cutting open the roof of the testicular chamber 11/12 can be traced 

to the parietes ven- — 

tro-laterally and 
ventrally. On the — 
floor of the cham- 

ber is the second 

pair of male fun- 
nels. The anterior 

pair of seminal ves- 
icles is in ix, the 

vesicles are small 
and lobed. The 

posterior vesicles 
a b 

FIGURE 19—EUTYPHOEUS HASTATUS. a. SPERMATHECA X ABOUT 16. 

b. TIP OF PENIAL SETA X ABOUT91. c. ORNAMENTATION OF PENIAL ATC much larger, ex- 
SETA, OIL IMMERSION tending from 10/11 

to 12/13, pushing 12/13 and 13/14 into contact with 14/15. The 

prostates are small, tubular, and extend through xvii-xx. The duct 
is in xvil, short, and looped once or twice. 

The ovaries and oviduct funnels are in the usual positions in xii. 
The single pair of spermathecae is in the combined gizzard segment. 

Distribution.—Prome, Thayetmyo. 
Remarks.—Length 85-95 mm. Diameter, 2-214 mm. posteriorly 

to 4-5 anteriorly. The first dorsal pore is in 10/11 in all specimens. 
Setal interval aa varies from 1144-2 bc. The spermathecal pores are 
in 6, c, or between 6 and ec. 

The unpaired median papillae are in the region aa, extending 
anteriorly and posterior nearly to the intersegmental furrows of the 
segment. ‘There are one, two, or three of these markings, located on 
segment xviii, or on XVili and xix, or xviii, xix, and xx. A few speci- 

mens have a pair of papillae in xviii instead of the single papilla. 
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The penial setae are 3-4 mm. long, 66-74, micra thick at the widest 
region of the tip, 50-52 micra thick at the narrow region just behind 
the tip, and 52-56 micra thick at the innerend. The shaft is nearly 

straight except for a slight bend near the diamond-shaped enlargement 
at the tip, and is ornamented by short sparsely distributed, toothed 

ridges. 
The spermathecal ampulla is more or less heart shaped, two to 

three times the length of the duct. An elongate diverticulum is 

attached to the right and to the left sides of the base of the duct. 

The prostates extend through xvli—xxi or xvili—xxil, and are 18-24 

mm. long. The duct is1—2 mm. long. The vasa deferentia of a side 
come into contact in xii but do not fuse until after they have passed 
under the prostatic duct and turned inwards toward the nerve cord. 
The fused duct is enlarged for two or three millimeters before passing 

into the parietes. 
EUTYPHOEUS PLANATUS, new species 

Description of the type-specimen, external characteristics (Cat. No. 
19258, U.S.N.M.).—Leneth, 120 mm. Diameter, 5-8 mm. Color: 

Deep rich brown. Number of segments, 149. 
The prostomium is prolobous, large. 
On segments ii-xii, inclusive, there is a deep secondary furrow 

posterior to the setae of the segment. On segments v—xil, inclusive, 

there is a second deep furrow posterior to the setae of the seg- 
ment. On vi-ix there is a slight tertiary furrow on the posterior 
third of the segments. On viii—x there is a slight tertiary furrow on 
the anterior third of the segments. Posterior to the clitellum there 
are two slight secondary furrows on each segment, one anterior to 

and one posterior to the setae of the segment. 

The first dorsal pore is in 11/12. There are pores in 12/13, 17/18, 

and posteriorly. 
The setae are eight per segment, they begin on segment ii. 

Anterior to the clitellum ad is less than cd, and aa is greater than de. 
Posterior to the clitellum ab is less than cd and be is 2/3 to 3/4 aa, 

dd is greater than one-half of the circumference. 
The clitellum begins just behind the setae of xiii and extends to 

17/18. No dorsal pores or intersegmental furrows are present. 
Setae are present in normal positions with the exception of a and b 
on each side of xvii. 

The male apertures are conspicuous openings in the region 6c, at 
the top of tubular porophores projecting from the bottom of the 
depression in the body wall on xvii. 

The female pore is single, anterior to the setae, about halfway 

between setal lines a and 3, at the bottom of a slight concavity on 
the left side of segment xiv. 
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The spermathecal pores are in 7/8 in bc, close to 6. 
There are two genital markings. The anterior marking is an) 

elongate, oval, lighter colored depression on 13/14, extending from 
the setae of xiii, to the setae of xiv, and Jaterally on each side to } 

about half way between 6 and c. The posterior marking is a deep | 
depression in the body wall of xvii, in 66. On the floor of this_ 
depression in the region aa are four elongate white papillae. External 
to these papillae and also on the floor of the depression are the 

columnar male porophores. The body wall around the mouth of 

the depression lacks the brown pigment and is much wrinkled. | 

Internal anatomy.—Septa 4/5 and 5/6 are much thickened, especially | 

5/6; 6/7 and 7/8 are missing; 8/9 and 9/10 and 10/11 are much thick- | 

ened and displaced posteriorly together; 11/12 is represented only by — 

the thin connective tissue which forms the wall of the median testic-_ 
ular chamber. The remaining 
septa are thin and attached 
normally. | 

The gizzard is subspherical. 
There are calciferous glands in the ~ 
wall of the alimentary canal in xii. © 
The intestine begins in xv. 

There are large tufted masses — 
of nephridia adherent to the pari-— 
etes in ill. | 

Posterior to the gizzard are 
seven pairs of commissures, two 
pairs under 8/9, one pair in the 
median testicular chamber, and — 

FIGURE 20.—EUTYPHOEUS PLANATUS. @. GENITAL sne'e ° 
AREA. b. TIP OF PENIAL SETA X ABOUT 412 one palr in each of segments IX, xX, 

xii, and xiii. P 
The testes and the male funnels are enclosed in a-median chamber 

on the posterior face of 10/11. The seminal vesicles are large, in 

contact dorsally, and extend from 10/11 to 12/13, pushing 12/13 and — 

13/14 into contact with 14/15. The tubular prostates extend through ~ 
segments xvil-xx. The duct is confined to xvii and is looped several | 
times. 

The ovaries and oviduct funnels are in the usual positions in xiii. — 
The spermathecal ampulla is large and flattened out by the gizzard, 
the duct is short and stout; a club-shaped diverticulum of three 
seminal chambers is attached to the right and to the left sides of 
the duct. 

Distribution.—Prome, Thayetmyo. 
Remarks.—The type-specimen is probably not a complete worm. 

The posterior opening of the alimentary canal is not a normal anus 
and the length of the worm is not as great as is usual in similar 
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species of this genus. The tail portion of the worm was doubtless 
amputated some time prior to the time of collecting and the broken 
end was healed over without producing new segments to replace the 
lost ones. Shorter fragments of the same species are the only other 
specimens included in the present collections. 

The first dorsal pore is in 11/12. The clitellum begins just poste- 
rior to the setae of xii, at 12/13, or just anterior to the setae of xiil. 

Setal interval aa varies from one and one-half to two times be. 
One specimen has a small oval marking on xiv in aa just behind 

the setae. Another specimen has a large oval marking on xii in 66, 

just behind the setae. 
The prostatic duct is 7 to 8 mm. long. 
The penial setae are 3 mm., or less in length, 48-50 micra thick 

across the tip, 25-28 micra thick at the narrowest point just behind 
the tip, and about 40 micra thick at the inner end. The tip of the 
seta is flattened out into a wide spatulalike structure. The orna- 

mentation begins on the flattened portion, extends along the shaft 
for about 0.3—0.4 mm., and consists of numerous irregular and broken 

ridges of jagged teeth. 

EUTYPHOEUS SIMILIS, new species 

Description of the type-specimen, external characteristics (Gates col- 
lection).—Length, 177 mm. Diameter, 4-7 mm. Number of seg- 

ments, 229. Color: Unpigmented, light greyish white, except on the 
elitellum, which is reddish brown. 

The prostomium is prolobous. 
On segments iv—xii, inclusive, there is a deep secondary furrow 

posterior to the setae. On segments vi-xii there is a deep secon- 

dary furrow anterior to the setae. On segments xi and xii there is 
a slight tertiary furrow on the anterior and the posterior thirds of 
the segment. Qn segment xiii there are two slight furrows anterior 

to the setae. 

The first dorsal pore is in 11/12. Pores are also present in 12/13, 
17/18, and posteriorly. 

The setae are eight per segment and begin on it. Just poste- 
rior to the clitellum ab is less than cd, cd is less than bc, and aa is 
larger than bc, dd is greater than one-half of the circumference. More 
posteriorly bc and cd decrease in size and become nearly equal. 

The clitellum begins anterior to the setae of xiii and extends to 
just behind the setae of xvii. Intersegmental furrows and dorsal 

pores are lacking. 
The male pores are conspicuous transverse slits on xvii. The 

center of each pore is in line with seta 6. Two reddish setae pro- 
ject from each pore. 
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The female apertures are small diagonal slits on xiv, anterior to 
the setae and just internal to line a, on a whitish oval area. 

The spermathecal pores are in line with seta b, in 7/8. 
The genital markings are paired round papillae on xvi and xvii. 

The papillae of xvi are nearly twice the size of those on xvii. The 
anterior pair extend from internal to a to halfway between 6 and c. 

The posterior pair extend from just internal to b to halfway between 
bandc. At the center of each papilla is thetransverse slit-shaped 
male aperture. 

Internal anatomy.—Septa 4/5 and 5/6 are thickened, 5/6 about 

twice as much as 4/5; 8/9 and 9/10 are thickened; 10/11 is slightly 

thickened; 11/12 is attached normally only to the ventral parietes; 

6/7 and 7/8 are absent. Segment xiisreduced to a median testicular 

chamber by the fusion of 11/12 to 10/11 laterally 

and dorsally. 
The gizzard is subspherical. Calciferous glands 

are embedded in the wall of the alimentary 
canalin xii. The intestine begins in xv. There 
is a pair of small caeca at the sides of the intes- 
tine in Xxviu. 

There are tufted masses of nephridia adherent 

to the parietes in the region of segment 111. 
There are three pairs of commissures in the 

combination gizzard segment, the dorsal blood 
vessel ending with the anteriormost pair. The 

last pair of hearts is in xiil. 
Fiquee 21_Evtypuorus Lhe testes and the male funnels are inclosed 
sms. Tresor PENAL Within the median chamber on the posterior face 

lah of 10/11. The seminal vesicles are large, in con- 
tact with 10/11 anteriorly, and posteriorly pushing 12/13 and 13/14 

back into contact with 14/15. The tubular prostates extend through 
Xvii and xvili and are broken into two coiled masses by 17/18. The 

duct is about 3 mm. long and coiled twice. The vasa deferentia 

are enlarged as they pass into the parietes just behind the prostatic 

duct. 
The ovaries and oviduct funnels are in the usual positions in seg- 

ment xiii. The spermathecal ampulla is large and ovoid. The duct 

is short and practically confined to the body wall. The diverticula 
are short whitish projections from the right and from the left sides 

of the duct. 
Distribution.—Kyundo, Kawkareik. 
Remarks.—Aside from the type-specimen only anterior fragments 

of this worm are available for study. These vary in diameter from 
5-7 mm. The first dorsal pore is 11/12 in all specimens. 
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All the fragments have the paired papillae on xvi and xvii. One 
worm has a larger papilla on the right side of xxi, pushing 20/21 and 
21/22 anteriorly and posteriorly, and extending from internal to a 
nearly toc. Another worm has a similar area in the same position 
on each side of xxi. 

The supra-intestinal glands are 10 pairs in 5 successive segments, 
85-95 mm. from the anterior end. 

The penial setae are 1.8—2.4 mm. long, 50-55 micra thick at the 
widest region near the base. The shaft is straight except for two 
slight bends near the free end. The ornamentation consists of 
irregularly placed, finely jagged ridges which are shorter and sparsely 
distributed near the tip, longer and closer together toward the base. 

The worm just described is very similar in general external appear- 
ance as well as internal structure to EZ. peguanus. Some two score 

specimens of the latter species, 
from the type-locality, Ran- oa 
goon, have been available for ) 

comparison with the Kyundo ( / 
Figure 22.—Eutyreno- form. Thedifferences between 
EUS SIMILIS SPERM- Ty - 

the two forms may besummar- "00?=%.—E uty rHoEus 
ATHECAL DIVERTICULA PEGUANUS. SPERMATHECAL 
xX ABOUT 14 ized as follows: DIVERTICULA X ABOUT 14 

E. peguanus £. similis 

Milempores 2 428 oo Le In be close to 6. On the In line with b. 

posterier third of longitu- On the center 

dinally placed oval Obs. round 

papillae. papillae. 

Spermathecal pores_-_-------- Mirae ote ro ph Bek Ras prac No In b. 

Clitellar genital markings---- Paired, on xvii only_*______ Paired, on xvi 

and xvii. 

xtra clitellar markings_-_-_- “Paired, on xix___.-=—==_____= Paired, on xxi. 

MUMIOMUNNGIS 222 nee Se In x and xi (not hitherto re- In xi only. 

corded from x in _ this 

species). 

Prostatic duct _____- Baa eta Fou 10 co sal (0) 0 he cr 2-3 mm. long. 

Penial setae: 
Wenethys 2. yo Pe orl cou Ue e = a Seo Se _ 1.8-2.4 mm. 

Basal thickhess__--- 2-2 — Spa 0) seni eh Be eee . 50-55 micra. 

GryaAlure) 2 oe ee 0) 61 ta al tell RMR ll ees) Nee 

Spermathecal diverticulum___ Usually bent__------------ _ Usually not bent, 
smaller. 

So far as the majority of the characteristics listed above are 
concerned, the two forms are sharply delimited and do not grade 
into each other. The curvature of the penial setae and the form of 
the spermathecal diverticulum do, however, vary somewhat in both 

forms. 
The majority of the normal penial setae of £. peguanus are 

curved as illustrated, although several setae were found with a shait 
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curvature resembling that figured for the other species. Similarly, — 
diverticula were found in several specimens of EL. peguanus that are | 
not bent and similar to the diverticula of the other species. But 
the diverticula from the large majority of worms examined conform — 
to the types figured. Both characters, that is, structure of the tip 
of penial setae and shape of the diverticula are similarly variable 
in well-defined species. 
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A CONTRIBUTION TO OUR KNOWLEDGE OF THE 
ANATOMY OF THE FRESH-WATER MUSSELS OF THE 
DISTRICT OF COLUMBIA 

By Lucy Rrarpon 

Of Washington, District of Columbia 

All of the North American fresh-water mussels are contained in 
the family Unionidae, of which five genera are native to the District 

of Columbia. These are Lampsilis, Sirophitus, Anodonta, Alasmi- 
_donta, and Elliptio. The genus Lampsilis has four species native to 

_ the District of Columbia—L. cariosus Say, L. ochraceus Say, L. radiatus 
Gmelin, and ZL. nasutus Say. Strophitus has one local species: S. 
undulatus Say. Anodonta has one: A. cataracta Say. Alasmidonta 
has three: A. undulata Say, A. heterodon Lea, and A. marginata Say. 

Elliptio is represented by two local species: E. complanatus (Solander) 
Dillwyn and £. productus Conrad. 

In the following ‘anatomical descriptions are given the differences 
exhibited by five local species, namely, Lampsilis ochraceus, L. nasu- 

_ tus, Anodonta cataracta, Elliptio complanatus, and E. productus. 

ANATOMY OF LAMPSILIS OCHRACEUS SAY 

Plate 1, figs. 1 to 10 

DESCRIPTION OF THE SHELL 

Plate 1, figs. 1, 2, and 4 

The shell is elliptical with full beaks which are sculptured with a 
_ few straight, stout ridges. Posteriorly from the beaks a well-devel- 
_ oped posterior ridge begins and curving slightly down the middle of 
_ the shell ends in a blunt point halfway up the height of the shell. 
The outside is dull, tawny-brownish, usually smoky and feebly rayed. 

The interior of the shell is pearly gray, iridescent, often growing 
- into a deep rose along the margin of the shell. 

The left valve has two small pseudocardinal teeth in front of the 
_ beak cavities and two thin, lateral hinge teeth. The right valve has 
two pseudocardinals opposite each other (with a pit between) and 
one high thin lateral. 

No. 2782.—PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 75, ART. I1 

27800—20 1 
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The muscle scars of both shells are identical, forming shallow cica-_ 
trices on the interior face of the shell. The anterior adductor scar_ 
lies in front of the pseudocardinal teeth and is somewhat oval in © 
outline. At the termination of the lower pseudocardinal tooth is’ 
the anterior retractor muscle scar which is deeper than the anterior 
adductor scar and continuous with it. Below the impression of © 
these two muscles is the small circular impression of the protractor 

pedis muscle. At the termination of the lateral hinge tooth is the 
scarcely visible oval scar of the posterior adductor muscle. Directly — 

above it is the impression of the posterior retractor muscle which is 
small and circular and often invisible. A very faint line runs about — 
a quarter of an inch from the margin of the shell from the anterior — 
to the posterior adductor muscle. It is the impression of the pallial i 
line muscles, small muscles inserted along the margin of the mantle. ; 

F 
In the beak cavities there is an irregular number of very small 

scars, one of which is a deep elliptical scar in the apex of the cavity 
and is the impression of a small dorsal mantle muscle. 

MANTLE 

Plate 1, fig. 3 

The mantle lobes are separated for almost the length of the poste- 
rior adductor muscle in the formation of the dorsal mantle aperture. — 
They are then united for about 3 mm. before separating to form the 

exhalent siphon. The tentacles of the exhalent siphon are rudi- 
mentary while those of the inhalent siphon are from 1 to 2 mm. in 
length. 

The pigmentation of the dorsal mantle aperture and of the siphon — 

is heavy, growing fainter and disappearing as the margins continue 
anteriorly. : 

The lack of pigmentation along the entire mantle edge, exclusive, — 
of the siphons, the absence of tentacles beyond the inhalent siphon ~ 
but rudimentary tentacles at the exhalent siphon and a more elon- — 
gate form of body distinguish this species from L. nasutus. | 

MUSCULAR SYSTEM ‘ 

Plate 1, fig. 8 : 

The largest muscles are the anterior and the posterior adductor — 
muscles, great cylindrical masses of fibers situated on a line with 
each other on the dorsal portion of the body, piercing the mantle as — 
they traverse the body to their attachment on the valves. Their — 

functioning keeps the valves closed. 
The remaining muscles are the anterior and the posterior retrac- — 

tors, the protractor pedis, two small muscles inserted in the cavities 
of the beak, and the small muscles of the pallial line. In alcoholic 

specimens, the anterior retractor muscle is very small and circular 

in appearance, with its point of insertion just posterior to the upper 
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_ portion of the anterior adductor muscle. This muscle passes down- 
_ ward to the anterior ventral portion of the foot with its greatest 
| development in the anterior portion. 

_ The posterior retractor muscle lies on the anterior ventral portion 
of the posterior adductor muscle. At this point it is a compact 
eylinder of fibers which after a short distance spreads diagonally 
| through the body and foot and supplies the thick musculature of the 
foot. These muscles are antagonistic to the protractor pedis muscle 

| which lies just at the base of the anterior adductor muscle and pre- 
sents, with the mantle intact, a crescent-shaped form. With the 
mantle removed, it is seen to be fan-shaped, spreading outward over 
_alarge portion of the body and foot. By its play the foot is capable 

_ of great expansion. The two small muscles with their attachments 
in the beak cavities serve to refain there the dorsal portion of the 
body. The pallial line muscles are inserted along the edge of the 

| mantle and form a delicate connection between the mantle and shell. 
The muscular system of the remaining species is the same as for 

_L. ochraceus. 
LABIAL PALPS 

Plate 1, fig. 7 

The labial palps surround the mouth and consist of two pairs of 
| thin contractile flaps which are subtriangular in shape with an inner 
| and outer palp on each side of the body. Their edges are attached 
dorsally and are free ventrally. The outer edge of the outer palp is 
attached to the mantle, with the inner edges of each palp united, and 
the outer edge of the inner palp attached to the body mass. Ante- 

- riorly the palps are attenuated and at their confluence directly under 
| the anterior adductor muscle give contour to the oral orifice with the 
attenuated portion of the outer palp forming the upper lip and that 

_ of the inner palp forming the lower lip. 
| The exterior faces of the palps are smooth. The inner faces are 
_ strongly furrowed transversely for about three-quarters of the dis- 

tance, where the transverse furrows terminate abruptly and longitu- 

dinal furrows begin and continue to the mouth where they curve 
inward and pass into the gullet. These ridges bear cilia which sweep 

along the food brought into the mantle cavity at the inhalent siphons. 
- The cilia on the transverse ridges check undesirable substances and 

send them back into the mantle cavity, while the cilia of the longi- 
tudinal furrows sweep the desirable food into the mouth. 

: GILLS AND REPRODUCTIVE SYSTEM 

Plate 1, figs. 6, 7, and 9 

The noticeably semicircular form is the only peculiarity of the 
gills of L. ochraceus. The marsupium occupies the hinder portion 
of the outer gills. 

The glochidia are hookless. 
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BEAK SCULPTURE 

Plate 1, fig. 5 

ALIMENTARY SYSTEM 

Plate 1, fig. 9 

The mouth is immediately below the anterior adductor muscle. | 

It is oval in shape and leads by a short gullet into the stomach, which | 
is of irregular shape, but more oval than globular, with plications on — 
its inner surface, and lies just posterior to the anterior adductor — 

muscle. Shee Re the stomach are the digestive glands, hepato- | 
pancreas, a brown, spongy mass made up of minute tubes in clusters © 

whose ania open into the stomach. The intestine is given off from | 

the left posterior portion of the stomach and, in alcoholic specimens, — 

is about 3 mm. in diameter. It descends obliquely through the | 
visceral mass with a slight curve almost to the posterior margin of © 
the foot where it curves dorsally following the line of the foot margin. | 

It is narrowest here, about 1 mm.in diameter. At a point midway 
between the dorsal and ventral portions of the body mass the curve 

proceeds anteriorly and continues in an oblique line until at a point — 
below the anterior portion of the renal organ it turns to the right 
and then backward, still following the curve of the foot, and contin- 
ues anteriorly for about two-thirds of the length of the body where 
it is attached to the visceral mass. Turning again to the right side 
of the body, it continues dorsally and posteriorly, keeping to the right 
of the portion descending from the stomach. It continues anteriorly 
for a short distance where it again turns and passing upward becomes — 

very broad—about 5 mm. in diameter. From this point the wallis © 
produced into a fold (typhlosole) continuing through the rectum. 
Approaching the dorsal surface in an oblique line it grows gradually — 
smaller until it turns abruptly backward and passes into the pericar- _ 
dium; leaving the visceral mass, the intestine or rectum passes — 
through the heart over the posterior adductor muscle, and bending ~ 
dorsally terminates with the anus in the suprabranchial chamber. 

The labial palps and alimentary system are the same for all species. 

Sand A 

NERVOUS SYSTEM 

Plate 1, fig. 10 eres I, tee 

Paired nerve centers or ganglia, with their emanating branches and — 
commissural cords connecting the ganglia, form the nervous system. — 
There are three nerve centers, an anterior, a visceral, and a posterior, — 
supplying the respective portions of the body, which are called the 
cerebral ganglia, the pedal ganglia, and the posterior ganglia. 

The cerebral ‘ganglia are paired and lie bilaterally symmetrically — 
on each side'of the, body in front of the protractor pedis muscle. 

or§* ene a 
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They are very near the surface, being exposed by removing the film 
of the mantle. A single ganglion is roughly triangular with the apex 
directed downward and a little anteriorly. From the most anterior 
end there is a stout cerebral commissure which passes over the gullet 
to connect with the ganglion of the other side. From the anterior 

ventral portion three large nerves arise. The most anterior one 
_pbifurcates after a short distance, one branch passing around the most 
anterior edge of the mantle and the other descending to the anterior 
portion of the mantle. Behind this nerve descends another, also bifur- 
cating after a short distance and supplying also the anterior mantle 
-area. The last of these three nerves, after bifurcating, divides and 
_redivides to supply the remaining anterior portion of the mantle. At 
_ the middle anterior portion of this ganglion a nerve arises which passes 
to the anterior adductor muscle, supplying it with its branches. 
 Posteriorly the ganglion narrows to pass into the posterior commis- 

sural cord which passes upward through the visceral mass into the 
renal organ where it runs parallel with the commissural cord of the 

| opposite ganglion. After leaving the renal organ the two commis- 
_ sures spread out to pass around the tendons of the posterior retractor 

_ muscle, after which for a short distance they run close together and 
_ pass into the posterior ganglion. From the inward central portion 
of the cerebral ganglia the pedal commissural cord arises at right 
angles, then turns abruptly down, passes through the protractor pedis 

_ muscle, and descends deep into the center of the foot to meet the pedal 
ganglion. On the dorsal portion of the cerebral ganglion are two 

very small nerves which supply the protractor pedis and the anterior 

retractor muscle. The labial palps receive a filamentous nerve 
supply from a branch of the anterior mantle nerve. 

The pedal ganglia he at a slichtly elevated angle deep in the 
_ ventral part of the visceral mass near the center. They are exactly 
contiguous and present a bilobed appearance, though they are not 
fused. 

At the anterior end the stout commissural cord to the cerebral 
ganglion arises. From the posterior end two large nerves are given 
off. The inner, after bifurcating, traverses the whole length of 

the body mass. The outer nerve bifurcates, sending its branches, 
which also fork, to the muscles of the foot. On the outer edge 

of the ganglion two forking nerves arise and continue to the 
musculature of the foot. From the inward portion of the ganglion 
at the center a nerve arises at right angles and supplies the viscera. 

At the posterior nerve center the paired ganglia have become 
fused into a single bilobate mass which is situated on the ventral 
surface of the posterior adductor muscle. From the anterior end 

_ four nerves pass. The two inner or mesial ones are the commissural 
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cords which pass to the cerebral ganglia. The two outer ones pass 
parallel for a short distance with the commissural cords and then 
turning abruptly backward continue along the junction of the gills — 
supplying them with its numerous branches. At the posterior por- 
tion a gigantic nerve arises which separates into three large branches. 
The central branch supplies the inhalent siphon, the inner or mesial 
branch the posterior portion of the mantle, and the outer branch the 
exhalent siphon. 

The nerves emanating from the ganglion often vary with the 
individual mussel. A certain nerve may be entirely lacking or — 
exceedingly large or very delicate. The most constant arrangement 
however, is the one given above and shows no variation for different 
species. 

EXCRETORY SYSTEM 

Plate 1, fig. 9 

The excretory system for all five species exhibits no peculiarities. 

CIRCULATORY SYSTEM 

Plate 1, fig. 10 

The circulatory system of L. ochraceus and of the other species — 
included in this study shows no variation. From the ventricle pro- © 
ceed two aortae, one passing anteriorly and above the rectum, though 
almost contiguous with it; the other passing posteriorly enters the — 
visceral mass below the rectum. They are the anterior and posterior 
aortae from which numerous arteries arise. The anterior aorta, on 

entering the visceral mass, curves outward and slightly to the right, 
then passes downward and a little posteriorly gives off a large artery, 
which passes into the mantle. The main branch continues its down- 
ward anterior course and near the center of the visceral mass divides 
into three large arteries which pass in and out among the folds of the © 
intestine. Just before the curving main branch begins its downward 
course a large artery is given off which curves downward back of 
the anterior adductor muscle and curves posteriorly, to supply, with 
its numerous veins, the ventral portion of the body mass. From — 

this artery, a little before it reaches the anterior adductor muscle, 
ascends a branch which passes into the muscle, supplies the mouth 
and anterior portions of the body. 

The posterior aorta bifurcates just before reaching the posterior 

adductor muscle, sending one branch to the muscle and to the region 
of the pericardium and the rectum. The other branch passes over 
the muscle and enters the mantle, continuing ventrally to meet the 
anterior mantle artery. The blood supply of the mantle is continu- 
ally oxygenated by the current of water which bathes the inner face 
of the mantle. It is, therefore, returned directly to the auricles 

without passing through the gills. 
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ANATOMY OF LAMPSILIS NASUTUS SAY 

Plate 2, figs. 1 to 10 

DESCRIPTION OF THE SHELL 

Plate 2, figs. 1, 2, 4 

The shell is not shiny and ranges in color from dark brown to 

olive green; it is thin to moderately solid, elongated, and has a dis- 
tinct posterior ridge, which generally is curved down the middle. 
The anterior ventral margin curves broadly to the base which is full 
behind the center, attenuating to a long point halfway up the height 
of the shell. . 

The highly characteristic beaks are low and sculptured with fine 
close ridges, looped: in front and following the paralleling longitudinal 
axis of the shell behind. (PI. 2, fig. 5.) The exterior surface shows 

nregular growth lines, with sometimes vertical bars just back of the 
center, representing the growth of the shell over the gills while dis- 

tended with fry. Young shells are finely rayed, while in the adult 
shell the rays are less distinct or entirely invisible. 

The interior of the shell is iridescent and lustrous and may be 

bluish-white, lurid, flesh-tinted, or purplish. The left valve has two 
pseudo cardinal teeth and one lateral hinge tooth, which is nearly 
straight and very delicate. The right valve has one pseudocardinal 
tooth with a faint one above it and two lateral hinge teeth. The 
muscle scars are shallow, the anterior adductor scar being the more 
prominent. It is situated dorsally near the anterior margin of the 
shell and is oval shaped and very clear cut. The posterior adductor 
scar is a large faint oval impression just below the termination of 
the hinge teeth. Dorsal to it is the small circular impression of the 
posterior retractor muscle. On the posterior ventral margin of the 
anterior adductor muscle scar are two small irregular impressions, one 

dorsal. They are the anterior retractor and the protractor pedis 
muscle scars, respectively. Beginning at the most ventral point of 
the anterior adductor muscle scar, there is a thin faint impression 
running parallel with the margin of the shell and about one-fourth 

inch distant from it and ending at the base of the posterior adductor 
muscle. It is the pallial line impression and marks the insertion of 
the small pallial line muscles. There are two small pitted scars in 
the beak cavities which mark the insertion of the small dorsal 
muscles. 

MANTLE 

Plate 2, fig. 3 

From the posterior adductor muscle the margins of the mantle are 
separated for the length of the muscle to form the dorsal mantle 
aperture. The edges reunite for a short distance and then separate 
again to form the exhalent siphon, the lower portion of which is 



Qa 

8 PROCEEDINGS OF THE NATIONAL MUSEUM VoL. 75 

formed by the junction of the gills. It meets again, but is not fused, 
to form the upper part of the inhalent siphon and below this point 
is not united. The margins of both siphons are greatly thickened 
and pigmented, bearing on their inward surface numerous tentacles. 
In specimens preserved in alcohol the tentacles of the inhalent siphon 
have an average length of 3 mm., while the tentacles of the exhalent 
siphon are smaller and not so numerous. From the inhalent siphon 
the tentacles continue on the inward margin of the mantle to a 
median point, growing smaller and diminishing in number until the 
last several tentacles are about 5 mm. apart. The margin from this 
point to its junction over the anterior adductor muscle diminishes in 
thickness and is free from tentacles. The edge of the mantle is dis- 
tinctly pigmented along its entire course. This pigmentation is very 
heavy at the siphons and at the posterior tentacle-bearing portion. 

GILLS AND REPRODUCTIVE SYSTEM 

Plate 2, figs. 6, 7, and 9 

The gills are elongated with the inner lamellae continuous with 
the visceral mass anteriorly. There are about 10 gill filaments 
between the septa of that portion of the gills which serves as a mar- 
supium and about 20 septa between that which does not, so that a 
gill or a part of one with more numerous septa than other portions 
is indicative of a marsupium and therefore of the female mussel. 
There is a very inconspicuous longitudinal furrow passing around 
the base of the inner gills and is caused by a very slight invagination 
of the gill filaments. The inner or mesial gills have no such groove, 
for the filaments are smoothly curved as they bend upon 
themselves at the base. This furrow is present in the gills of both 
sexes. In LZ. nasutus the gravid gill protrudes much beyond the 
original base of the filaments. This condition is readily seen by the 
projection of the bulging gills beyond the chitinous rods of the fila- 
ments which have a clear-cut line of termination. This projection 
beyond the filaments is not uniform, for the septa are continuous 
with the stretched area, checking at their points of insertion the 
bulging, and therefore giving a scalloped or beaded appearance to 
the edge of the gill. 

In L. nasutus the posterior portion of the outer gills is specialized 
to form the marsupium. 

The glochidia are of the hookless type. 

BEAK SCULPTURE 

Plate 2, fig. 5 

ANODONTA CATARACTA Say 

Plate 3, figs. 1 to 10 

In the genus Anodonta the male and female shells are alike, the 
beak sculpture is coarse and the embryos fill the entire gills, forming 

— eee Se 
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smooth pads. The inner lamellae of the inner gills are free from the 
visceral mass. Hinge teeth are absent and the muscle scars faint. 
The shell is rather thin, evenly rounded in front and somewhat 
biangulate behind and is very slightly winged in the postero-dorsal 

region. The beaks are rather full, the sculpture consisting of a 
moderate number of concentric ridges which are usually doubly 
looped. The surface is usually covered with irregular growth lines. 
The exterior is generally shining, greenish-yellow, yellow-green or 
olive, usually banded with darker color and often faintly rayed. The 
interior is bluish-white and not shining. There are no small, dorsal 
muscles in Anodonta. 

MANTLE 

Plate 3, fig. 3 

The mantle edge is strongly pigmented at the siphons. The 
connection of the mantle edge runs nearly the length of the posterior 
adductor muscle, restricting the dorsal mantle aperture to a very 
short slit and causing it to lie behind the anterior adductor muscle. 
The tentacles of the inhalent siphon are large with some of them 
forking. The exhalent siphon has no tentacles. 

GILLS AND REPRODUCTIVE SYSTEM 

Plate 3, figs. 6, 7, and 9 

The gills are semicircular with the inner lamellae of the inner gills 
free from the visceral mass. The entire outer gill serves as a marsu- 

pium. During the breeding season the water tubes of the marsupium 
are divided longitudinally into three tubes with the two outer tubes 
facing the inner and outer lamina. It is only the central tube which 
contains embryos. This threefold division of the water tubes is 
present only during the breeding season. 

The glochidia of A. cataracta are of the hooked type. 

BEAK SCULPTURE 

Plate 3, fig. 5 

Elliptio productus Conrad and Elliptio complanatus (Solander) 
Dillwyn. 

In this genus three species of the fisherianus group, Elliptio 
productus, E. fisherianus, and E. lanceolatus have been thought to 
occur in the District of Columbia. Close examination of both shell 
and morphology shows that there is no constant distinction, and it is 
therefore thought that the only representative of this, the fisherianus 
group, in the District of Columbia is EF. productus Conrad. 

The group of jfisherianus is distinctive in the manner of gill attach- 

ment, for the outer lamina of the inner gill, instead of having the usual 

connection to the visceral mass, is free. 
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ELLIPTIO COMPLANATUS 

Plate 4, figs. 1 to 10 

SHELL 

Plate 4, figs. 1,2, and 4 

The shell of Elliptio complanatus has an elongate trapezoidal shape, 
with the dorsal and ventral margins nearly parallel. The posterior 
ridge which is well developed and generally double, ends in a point at 
the base, while the anterior end is rounded. 

The surface of the shell is marked by irregular growth lines which 
are smooth in the young shell and rough in the old. In color it 
ranges from tawny green to greenish brown. 

In £. complanatus there is no marsupial bulge distinguishing the 
female shell. The interior may be white, straw-color, salmon, or 
various shades of purple. 

In the left valve there are two nearly straight lateral hinge teeth 
and two irregular pseudocardinals, while in the right valve there is 
one lateral hinge tooth and one stumpy pseudocardinal with a faint 
one above it. 

From the base of the anterior adductor scar just in front of the 
pallial line impression, there is a delicate groove which passes down- 
ward and curves around the base of the shell representing the 
course of the mantle artery. 

MANTLE 

Plate 4, fig. 3 

The only variation in the mantle is a heavier pigmentation at the 
siphons. The anterior and posterior adductor muscles are very 
large with the anterior muscle assuming a distinct quadrilateral shape. 
The body is roughly trapezoidal in shape. 

GILLS AND REPRODUCTIVE SYSTEM 

Plate 4, figs. 7, and 9 

The gills are semicircular with the marsupium occupying the entire 
outer gills. 

The glochidia are hookless. 

BEAK SCULPTURE 

Plate 4, fig. 5 

ELLIPTIO PRODUCTUS 

Plate 5, figs. 1 to 10 

SHELL 

Plate 5, figs. 1, 2, and 4 

The shell is elongated, ranging in color from dark reddish brown 

to olive green and is rather thin. The beaks, which in the adult 
shell are generally eroded, are low. In very young shells there is a 
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definite beak sculpture so characteristic that it is a reliable means 
of classification. In £. productus the beak sculpture consists of 

_ strong, longitudinal, corrugated ridges. 
The posterior ridge is well developed, curved down the middle, 

ending behind the center in a long, drawn-out point near the median 
line with the point often turned up. From the beaks in a radial 
direction are heavy, irregular growth lines. 

The interior of the shell is iridescent and is purplish or whitish and 
shows muscular scars. In the left valve on the dorsal surface are 
two stumpy pseudocardinal teeth and two strong lateral hinge teeth. 
In the right valve is one pseudocardinal and one lateral tooth. 

MANTLE 

Plate 5, fig. 3 

‘The mantle edge at the dorsal mantle aperture and the siphons 
is pigmented, but not heavily so. The dorsal mantle aperture 
extends almost the length of the posterior adductor muscle, while 

the connected portion between this aperture and the exhalent 
siphon is about as long as the inhalent siphon. Both siphons bear 
tentacles. The body is slender and elongate. 

GILLS AND REPRODUCTIVE SYSTEM 

Plate 5, figs. 6, 7, and 9 

The gills are very much elongated, with the outer pair serving as a 
marsupium and forming a smooth pad when filled with embryos. 

The glochidia are hookless. 

BEAK SCULPTURE 

Plate 5, fig. 5 

EXPLANATION OF PLATES 

Figure 1 

1. Hinge line. 5. Anterior end. 
2: Beaks. 6. Posterior end. 
3. Growth lines. 7. Ventral margin. 
4. Dorsal margin. 

FicuRE 2 

1. Lateral hinge teeth. 5. Anterior retractor musele scar. 
2. Posterior retractor muscle scar. 6. Anterior adductor muscle scar. 
3. Posterior adductor muscle scar. 7. Protractor pedis muscle scar. 
4. Pseudocardinal tooth. 8. Pallial line muscles scar. 

FIGURE 3 

1. Anterior retractor muscle. 9. Renal organ. 
2. Anterior adductor muscle. 10. Posterior retractor muscle. 
3. Protractor pedis muscle. 11. Dorsal mantle aperture. 
4. Pallial line muscles. 12. Posterior adductor muscle. 
5. Foot. 13. Exhalent siphon. 
6. Pericardial gland. 14, Inhalent siphon. 
7. Ventricle. 15. Dorsal niantle muscles. 
&. Left auricle. 
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Figure 4 

. Pseudocardinal teeth. 

. Anterior retractor muscle sear. 

. Anterior adductor muscle sear. 

. Protractor pedis muscle scar. Boh 

5. Pallial line muscles sear. 
6. Lateral hinge tooth. 
7. Posterior retractor muscle scar. 
8. Posterior adductor muscle scar. 

Figure 5 

Beak sculpture, enlarged. 

FIGuRE 6 

1. Cross section of shell. 2-3. Glochidia, enlarged. 

FIGURE 7 

1. Left mantle lobe. Bs Marsupium. ; 
2. Labial palps. 6. Inner gill. 
3. Foot. 7. Right mantle lobe. 
4. Outer gill. 

FIGURE 8 

1. Anterior retractor muscle. 5. Posterior adductor muscle. 
2. Anterior adductor muscle. 6. Pallial line muscles. 
3. Protractor pedis muscle. 7. Dorsal mantle muscles. 
4. Posterior retractor muscle, 

Figure 9 

1. Mouth. 9. Renal aperture. 
2. Stomach. 10. Reno-pericardial aperture. 
3. Intestines. 11. Ventricle. 
4. Typhlosole. 12. Left auricle. 
5. Rectum. 13. Urinary bladder. 
6. Anus. 14. Kidney. 
7. Hepato-pancreas. 15. Pericardium. 
8. Gonads. 

Figure 10 

1. Cerebral ganglia. 15. Gill nerves. 
2. Anterior adductor muscle nerves. 16. Exhalent siphon nerves. 
3. Cerebral commissure. 17. Inhalent siphon nerves. 
4. Anterior mantle nerves. 18. Ventricle. 
5. Pedal commissure. 19. Left auricle. 
6. Pedal ganglion. 20. Anterior aorta. 
7. Anterior visceral nerves. 21. Anterior adductor muscle artery. 
8. Anterior visceral nerves. 22. Pedal artery. 
9. Visceral nerves. 23. Visceral artery. 

10. Posterior visceral nerves. 24. Posterior aorta. 
11. Posterior visceral nerves. 25. Posterior mantle artery. 
12. Posterior commissure. 26. Posterior adductor muscle artery. 
13. Posterior ganglion. 27. Anterior mantle artery. 
14. Posterior mantle nerves. 

PuaTeE 1 

Lampsilis ochraceus Say. 

PLATE 2 

Lampsilis nasutus Say. 

PLATE 3 

Anodonta cataracta Says 
PuLatTEe 4 

Elliptio complanatus (Solander) Dillwyn. 

Puate 5 

Elliptio productus Conrad. 

O 
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LAMPSILIS NASUTUS SAY 
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ANODONTA CATARACTA SAY 
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ELLIPTIO COMPLANATUS (SOLANDER) DILLWYN 
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ELLIPTIO PRODUCTUS CONRAD 
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A NEW LIVER FLUKE FROM A MONKEY AND NEW 
PARASITIC ROUNDWORMS FROM VARIOUS AFRICAN 
ANIMALS 

By J. H. Sanp@rounp 

Of the Department of Tropical Medicine, Harvard Medical School, Boston, Mass. 

The Harvard African Expedition of 1926-27, under the leadership 
of Prof. Richard P. Strong of the department of tropical medicine, 
Harvard University Medical School, spent some months in the Repub- 
lic of Liberia and then crossed Africa from the Belgian Congo on the 
west to Mombassa on the east coast, making investigations of the 
‘natives and the local fauna from the medical and zoological aspects. 

In the extensive collection of material brought back to the United 
States for detailed study are many tubes of parasites from various 
animals secured in the different localities where halts were made. 
Many of these parasites were assigned to me for identification and 
systematic study, and I take pleasure in recording my indebtedness 
to Professor Strong for this privilege. 

The following paper, constituting part of the report on the parasite 
collection, contains a description of a new species of the trematode 
genus Dicrocoelium from the liver of a monkey, a new genus of the 
nematode family Strongylidae, also from a monkey, and a new species 

of the trichostrongylid genus Oswaldocruzia from a lizard. Nemato- 
dirus hopkeni (Leiper 1907) from the hippopotamus was well represented 
in this collection, and as a result of the reexamination of this parasite 
it is considered necessary to remove it from the genus Nematodirus 
and to create a new genus for its reception. 

Several other helminths, probably new to science, are also present 
‘in this collection, but the inadequacy or the unfavorable condition of 
some of the material does not permit me to give a complete descrip- 

tion and specific determinations of these worms at the present time. 
As a matter of record, a list is appended of parasites present in the 
collection which could;be identified generically, and in some instances 
specifically, with the material available. 

An asterisk denotes a new host record of a previously described 

species of parasite. 
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TREMATODA 

Parasite Host Locality 

Fasciola hepatica Linnaeus, 1758. Bubalus caffer._--.---- Ituri Forest, Belgian 
Congo. | 

CESTODA | 

Anaplocephala gorillae Nybelin, Gorilla beringei__------ Lake Kivu, Belgian 
1927. Congo. 5 

Bothridium ovatum Diesing, 1850. Python species -------- Rutchuru River, Bel- | 

gian Congo. 
NEMATODA 

Murshidia species_.....-------... Loxodonta africana.... Semliki Valley, Bel-_ 
gian Congo. 

Cobboldina vivipara Leiper, 1911. Hippopotamus amphibius Lake Albert, Belgian 

Congo. 

Setaria labiato-papillosa (Alessan- Bubalus caffer_...----- Ruindi Plains, Bel- 
dri, 1838) Railliet and Henry, gian Congo. 

1911. 
Setaria poultoni Thwaite, 1928_. Damaliscus tiang__---- Ruindi Plains, Bel-— 

gian Congo. . 

Setaria hornbyi Boulenger, 1921. *Cobus defassa___----- Ruindi Plains, Bel-— 
gian Congo. 

Cylicospirura subaegalis Molin * Felis leo___---------- Rutchuru Plains. 

1860. 
Ophidascaris filaria (Dujardin, Python species-------- Rutchuru Plains. 

1845) Baylis, 1921 

Streptopharagus pigmentatus *Cercopithecus dianae_- Liberia. 

(Linst, 1897) Railliet and 
Henry, 1918. 

Trichuris trichiura (Linnaeus, *Cercopithecus dianae__ Liberia. 

1771) Stiles, 1901. ; 
Enterobius species.-...-------- *Cercopithecus dianae__ Liberia. : 

Strongyluris brevicaudata Muller, Agama colonorum_.--_-- Liberia. | 

1894. | 

Saurositus agamae Macfie, 1924. Agama colonorum__-_-_-- Liberia, 

TREMATODA 

Family DICROCOELIDAE 

The material collected from the liver of a species of Colobus 
monkey shot in the Ituri Forest, south of Lake Albert, Belgian Congo, 
consisted of some 15 small trematodes, which had been fixed in 
Zenker’s solution. Of this number only three or four are not 
contracted and generally distorted to the extent that the structure 
of the parasites can not be profitably studied. The measurements 
given in the following description were taken from the most favorable © 
specimens available mounted in gum damar after staining in carmine. 

DICROCOELIUM COLOBUSICOLA, new species 

Specific diagnosis.—Dicrocoelium: Length 3.6 mm. to 5.2 mm. | 
The greatest width in the largest specimen is 1.9 mm. at a post-— 
equatorial point level with the posterior border of the yolk glands. 
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The body is thin and flat with weakly developed musculature. The 
specimen least contracted, and hence chosen to represent the type, is 
spindle-shaped, the body tapering gradually to a rounded extremity 
anteriorly. In other specimens the preacetabular region is drawn out 
into a rather narrow neck.* The superficial cuticle is devoid of scales, 
but the presence of numerous subcuticular cells gives it a granular 

appearance which to some extent masks the internal structure so that 
the more delicate details are difficult to determine. Oral sucker 
circular in outline, from 0.22 mm. to 0.28 mm. in diameter. It is 
terminal and ventral, with strong muscular rim nearly 90u wide. 
The oral aperture is subterminal and semilunar in shape. Muscular 
pharynx, 0.08 to 0.12 mm. in length, followed by a narrow esophageal 

region, about 0.15 mm. long, which bifurcates to form the intestinal 
ceca. Intestinal ceca simple, thin-walled, and so narrow that in some 

specimens their presence is determined with difficulty. In other 
specimens the ceca are about 0.12 mm. wide and run a slightly 
undulating course posteriorly on either side of the acetabulum to 
terminate in a small vesicle, just behind the middle of the body. 
The course of the intestinal ceca is usually entirely external to the 
_vitellarian fields, but in some specimens the crest of the undulations 
overlie the vitelline glands. The acetabulum is muscular. In diam- 
eter it ranges from 0.20 to 0.28 mm., being slightly smaller in size than 

the oral sucker. The excretory vessel is a simple narrow tube, the 
lateral horns of which are not visible in mounted specimens. It 
opens at the posterior extremity of the body into a slight indentation 
of the contour of the body. 

Male gemtalia.—The testes are situated in the second quarter of 
the body. In the convenient terminology used by Stiles and Gold- 
berger (1910) to describe the topography of the organs of trematodes, 
both the zones and fields of the two testes would be said to overlap, 
and the testes abut on their internal borders. In the type specimen 
the testes are deeply lobed and the area of the anterior testis is per- 
haps a little smaller than that of the posterior. In other specimens 
a lobed condition of the testes is not noted. The vasa-efferentia and 
the vas deferens are presumably too delicate to be observed in toto- 
mounts, but a well-developed, although small cirrus, which is some- 
what coiled, can be seen. The genital atrium, which receives the 
cirrus, is situated just posterior to the point of bifurcation of the 
esophagus. 

Female genitalia.—The ovary, measuring about 0.22 mm. by 
0.28 mm., occupies a position immediately behind the right testis. 
It is usually ovoid in shape, sometimes almost spherical. A large 
receptaculum seminis, about 0.13 mm. in diameter, lies posterior to 
and in the same longitudinal field as the ovary. Neither Mehlis’s 
gland nor Laurer’s canal was observed. The coils of the massive 
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uterus are so massed together that the usual ascending and descend- 
ing branches are not distinguishable. The transverse coils of the 
uterus occasionally extend almost to the margin of the body. The 
vitellaria consist of large aggregations of glands connected by rather 
narrow longitudinal ducts forming a moniliform band, which stretches 
on each side from a point just posterior to the vesicula seminalis to 
about the equator of the body. The transverse vitelline ducts were 
not conspicuous. ‘The eggs in the posterior coils of the uterus are of 
a golden yellow color, but become darker as they advance toward — 
themetraterm. In this part of the uterine tube, which passes directly — 
under the acetabulum, the eggs measure 44y to 48.2u in length by | 
28.3u in width; they have a slight shoulder, and are operculated. 

Host.—Colobus species. 
Location.—Liver (bile ducts). 

Locality.—Ituri Forest, Belgian Congo, May 21, 1927. 
Type.-—Cat. No. 8012, U.S.N.M., Helm. Coll.; Cat. No. 8013, — 

U.S.N.M. 
Paratypes.—Helm. Coll. 

SYSTEMATIC POSITION 

The species described above is a typical member of the genus — 
Dicrocoelium Dujardin, 1845, the number of species of which are 
numerous. They are distributed in a cosmopolitan manner in reptiles, 
birds, and mammals, usually occupying the bile and pancreatic ducts. | 
The course that the intestinal ceca pursue, external to the line of — 
vitelline glands is rather unusual, but the present species shares this — 
character, at least, with D. hospes Looss, 1907, found in Egyptian ~ 
cattle, and with D. macrostomum Odhner, 1911, of Numida ptilorhyncha — 
from the White Nile. The present species resembles D. macrostomum — 
to a remarkable extent, the two forms being almost identical with — 
regard to the size and disposition of the organs. The only differences — 
that can be detected from Odhner’s description of the species concerns ~ 
the inconspicuousness or absence of a receptaculum seminis (not 
mentioned in D. macrostomum) and a slightly greater length of the — 
intestinal ceca relative to the total length of the body. The former — 
difference may be apparent rather than real, depending upon the — 
physiological condition of the genitalia at the time of examination, 
and the latter difference is so small as to be of doubtful significance. — 

It seems, however, rather unlikely that the present material coming — 
from a monkey is identical with the flukes from a bird derived from 
a totally different locality. For this reason, it is proposed to credit 
the two points of morphological difference, noted above, with specific | 
value. The name, D. colobusicola, is provisionally proposed for the — 
material under consideration, pending the opportunity for making a © 
comparative examination with D. macrostomum. 
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Family TRICHOSTRONGYLIDAE 

LEIPERIATUS, new genus 

_ Generic diagnosis.—Trichostrongylidae: Dorsal lobe of bursa 
reduced. Two spicules, with relatively massive, ridged, proximal 
proportions, and with flexible, filiform terminal appendages. 

Type species.—Leiperiatus hopkeni (Leiper, 1910) new combination. 

LEIPERIATUS HOPKENI (Leiper, 1910), new combination 

Synonym.—Nematodirus hopkeni Leiper, 1910. 
Specific diagnosis.—Leiperiatus: In the preserved state the worms 

are of a greenish yellow color. The cuticle is finely striated trans- 
versely, and there is also a series of a dozen or more longitudinal 
lines extending the entire length of the body. The cuticle of the 
head is not inflated. The head is about 24u wide at the extremity. 

The mouth cavity is surrounded by four papillae, two subdorsal and 
two subventral, and a pair of amphids, laterally. The amphids, 
which are well developed, are considerably larger than the papillae, 
which are minute and inconspicuous. The buccal cavity is very 
shallow and into it there projects a very definite, although at times 
obscured, cuticularised spine, about 6.54 long, which arises from the 
floor of the mouth. The esophagus, of the typical trichostrongyle 
type, widens only slightly posteriad. It is about one-twelfth of the 
body length in the male and about one-ninth of the body length in 
the female. The nerve ring embraces the esophagus anteriorly in 
the first quarter (0.28 mm. to 0.32 mm. from its anterior end), and 

at the same level the excretory tube opens by a fine duct on the 
ventral surface. Cervical papillae were not observed in the material 
at hand. They may be present as minute acicular points, which 
are stated by Leiper to project 0.4 mm. behind the nerve ring. 
Male.—12 to 13.4 mm. long with a maximum thickness of 0.23 mm. 

The bursa consists of two symmetrical lateral lobes united by a small 
unindented lobe, dorsally. The lateral lobes are figured, seemingly 

over the entire internal surface, with macular markings arranged to 
form a delicate mosaic design, and their posterior margins are finely 
scalloped by the cuticular striae which are quite conspicuous in this 
region. The small dorsal lobe is supported by a single dorsal ray, of 
proportionately reduced dimensions, which bifurcates near the middle 
of the lobe. Each of the bifurcations terminates in two minute 
digits which are slightly curved and extend to the margin of the lobe. 
The lateral lobes are supported by six rays of which the latero-ventral 
and ventro-ventral, as seen in the normal condition of the bursa, 

appear to be closely approximated, but when the lobes are spread out 
it is seen that the tips of these rays are well separated. The three 
lateral rays are parallel; the postero-lateral is the smallest and the 
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medio-lateral the stoutest. The externo-dorsal ray, the basal origin 
of which could not be definitely determined, is very slender. A pair — 
of exceedingly minute prebursal papillae are also present. | 

The spicules are equal in size, about 0.31 mm. in length, and brown 
in color. Each is composed of a proximal and terminal portion. © 
The proximal portion, about 0.18 mm. long and 0.025 mm. broad, is 
adorned with one or two, somewhat twisted, longitudinal crests or 
ridges, and appears to be tubular in form. The distal portion is 
filiform and flexible, often being bent, as Leiper described, in the — 

form of an interrogation mark. The tips of the spicules are not 
united by a membrane. The genital cone lies ventral and just 
anterior to the dorsal lobe of the bursa. It is ornamented with 
tuberclelike papillae, but details of this structure could not be seen 
in the material available. 

Female.—18 to 22.0 mm. Jong with a maximum diameter of about — 
0.30 mm. near the middle. The terminal part of the intestine is — 

narrowed to form the rectum with cuticularized lumen which opens _ 
at a point where the body is 0.12 mm. wide, about 0.37 mm. from ~ 
the posterior extremity. The body narrows gradually to form a — 
conical tail. The vulva is without salient lips and, in a specimen 19.3 © 
mm. long, is situated 45 mm. from the posterior extremity. The — 
long uteri open through divergent muscular ovejectors into a short 
vagina. The eggs are ellipsoidal and have thin shells which measure 
from 66y to 73u long by 40p wide. 

Host— Hippopotamus amphibius. 
Location.—Stomach (?). 

Locality.—Lake Albert, Central Africa, April 17, 1927. 
Specimens.—Males and females, Cat. No. 8014, U.S.N.M., Helm. — 

Coll. 
The above description is based upon material collected and pre- © 

served separately from two hippopotami. The parasites, of which — 
about 20-worms were collected from each animal, appear to be © 
identical, but the material in one tube only was in reasonably good 
condition for study; because of the fixation the material from the 
second animal could not be cleared to show the internal anatomy. 
The species was first recorded and briefly described by Leiper (1910), 
who collected it from a hippopotamus shot in the Uganda and — 
named it Nematodirus hopkeni. Leiper’s description is unfortunately 
incomplete, and the diagrams accompanying the description are — 
not accurate enough in certain details to be of service for the indenti- — 

fication of the parasite. The shape of the spicules, however, is 
so distinctive that although the range of the present material is 
slightly larger than shown by Leiper’s figures, there can be little, © 
if any, doubt that we are concerned with the same species. Leiper — 
described the bursa of the male as being devoid of a posterior or — 
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dorsal lobe and its supporting dorsal ray. This discrepancy from 
the present description can be accounted for by the fact that this 
organ, although it must be constantly present, is inconspicuous. It 
was only exposed and visible in two of the four male specimens 
examined. In preparing the description presented above, a number 
of significant points of divergence were found distinguishing the 
species from the 12 or more species of the genus Nematodirus, and 
calling for a reconsideration of the taxonomic status of the worms. 
One of the most outstanding differences concerns the spicules, which 
in their filiform shape and membranous union are a constant feature 
of all other species of Nematodirus. The inclusion of ‘‘ N. hopkeni’”’ in 
the genus breaks the natural homogeneity of the spicule character and, 
particularly if other significant morphological differences could be 
found tosupport the action, it would be advisable to remove the species 
N.hopkeni fromthe genus Nematodirus. Acomparisonof ‘‘N.hopkeni” 
with other described species of Nematodirus provides the following 
additional points of departure: 

“N. hopkeni”’ Other species of Nematodirus 

1. Cuticle of head_----___---- Not inflated_______-_ Inflated. 
2. Position of excretory pore_--| At level of nervering_| Opposite extremity of 

esophagus. 
Barice Gr OFPS—. 22... == 2s. CCT oy ee 50 )) Se ae 95u to 230u by 70u to 

110u 
4. Shape of tail in female____-_- Conor eS: tae Truncated, with termi- 

nal spikelike process. 
5. Dorsal lobe of bursa__.___-_- Very reduced and/| Larger with indented 

simple in outline. margin. 

These differences art of greater than specific magnitude and war- 
rant the removal of ‘‘N. hopkeni”’ from the genus Nematodirus. I 
propose creating for its reception the new generic name Leiperiatus 
in honor of the original describer of the parasite. 

Family TRICHOSTRONGYLIDAE 

GSWALDOCRUZIA AGAMAE, new species 

Specific diagnosis.—Oswaldocruzia. 
Male.—Length 7.4 mm.; greatest breadth 0.15 mm. near middle 

of body from which point there is a gradual tapering toward the 
anterior end, where the body is 0.03 mm. wide. The head is rounded 

and bears 4 inconspicuous oral papillae and 2 amphids. The cephalic 
cuticle is inflated for a distance of about 35u. The only occurrence 

of striae on the cuticle is for a short distance behind the cephalic 
inflation, the cephalic cuticle itself being as devoid of striae as the 
remainder of the body. The esophagus is 0.34 mm. long, claviform, 

and encircled by the nerve ring, slightly anterior to its middle. A 

. 
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minute cervical papilla is found opposite the nervering. The excre- 
tory pore is situated just anterior to the base of the esophagus. 

The bursa is slightly longer than broad, and its comparatively 
narrow supporting rays, as indicated in the accompanying diagram, 
are according to the plan characteristic of the genus. A small dor- 
sal lobe is easily distinguishable. The dorsal ray bifurcates near its 
end, and each branch is split into three rather minute digitations. 
The spicules are of a light yellow color. They measure about 0.175 
mm. in length, and at their broadest point, near the anterior end, 

measure 17u wide. They are very slightly ridged, not spirally fluted, 
and their termini are adorned with a few inconspicuous processes. 
Gubernaculum absent. 
Female.—Length from 11.5 to 12 mm.; greatest breadth 0.19 mm. 

The esophagus is 0.55 mm. long and the cephalic inflation measures 
about 0.05 mm. in length. The vulva is situated 7 mm. from the 
anterior end, dividing the body in the ratio of 3:2. The uteri are 
divergent, and the anterior ovary extends forward almost to the level 
of the base of the esophagus where it is reflected backward. The 
eggs, which become embryonated before oviposition, measure on the 
average 86u by 45u. The body of the female tapers gradually to end 
in a conoid tail to which a fine acicular process is appended. 
Host.—Agama colonorum. 
Location.—Intestine. 
Locality— Du River, Liberia. 
Type.—Male and female, Cat. No. 8015, U.S.N.M., Helm. Coll. 
Paratypes.—Male and females, Cat. No. 8016, U.S.N.M., Helm. 

Coll. 

The species described above which appears fo be the first member 
of the genus described from an African reptile, may be differentiated 
from previously described members of the genus on the basis of (1) 
its unstriated cephalic cuticular swelling, (2) the narrow and relatively 
simple spicules, which are also shorter than in other species, and (3) 
the smaller eggs. 

NEMATODA 

Family STRONGYLIDAE 

COLOBOSTRONGYLUS, new genus. 

Generic diagnosis.—Strongylidae: Comparatively large worms with 
mouth directed straight forward. Buccal capsule infundibular and 
with thick walls. An external leaf crown with numerous slender ele- 
ments and an internal leaf crown of minute elements present. Only 
the amphids, or so-called lateral papillae, are prominent in the circum- 
oral region. Cervical papillae very minute or absent. Anterior 

portion of esophagus bent away from the main axis of the esophagus; 
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from its dilated funnel-shaped portion, three narrow teeth project 
into the mouth capsule. Male bursa with lateral lobes and an incon- 

spicuous dorsal lobe. Ray formula as in genus Oesophagostomum. 
Spicules long and narrow, with knobbed proximal ends and without 
asheath. Gubernaculum present. Tail of female mucronate. Anus 
and vulva open close together near tail. Vagina long, opening into 
two kidney-shaped chambers (pars ejaculatrix) which communicate 
with long ovejectors and parallel uteri. 

Type species.—Colobostrongylus strongi, new species. 

COLOBOSTRONGYLUS STRONGI, new species 

Specific diagnosis.—Colobostrongylus: In the preserved state the 
worms are girdled either at their anterior or posterior extremities 
with a belt of brownish-black material resembling clotted blood. 
They are yellowish in color and robust in build. Body cylindrical, 
tapering toward the anteriorextremity. The cuticle is finely striated, 
and, as a marking superimposed on the general striation, the cuticle is 
coarsely crinkled in the anterior and posterior regions of the body. 
Head region well defined. There are four circumoral papillae and 
two amphids, or so-called lateral papillae. The submedian, dorsal, 
and ventral papillae are flat, and visible only when the head is cut 
off and viewed on end. The amphids are fairly conspicuous, and 
with a broad base, provided with a terminal sensory filament, 

Mouth directed straight forward, with comparatively narrow mouth 
collar. Diameter of mouth, 0.085mm. Mouth capsule broader than 
long, measuring 0.12 mm. by 0.11 mm., and with a thick chitinoug 
wall. The dorsal gutter of the esophageal gland was not visible, and 
is probably absent. There are two leaf crowns, the external com- 
posed of 24 narrow elements, which project for a short distance 
beyond the mouth aperture, and an internal leaf crown consisting of 
exceedingly minute peglike elements, whose number can not be 
accurately computed. The esophagusis clavate, the posterior swollen 
portion being 2304 wide. Its anterior quarter is bent at an angle 

from the main axis of the esophagus, and anteriorly it is widened out 
to form a funnel from the base of which there projects, halfway into 
the buccal cavity, a chitinous trident composed of three narrow 
lancets. In some specimens the trident is rather difficult to see on 
account of débris obscuring the view. Excretory tubule very narrow, 
opening at a level with the kink in the esophagus, 0.31 mm. from the 
anterior extremity. Cervical papillae were not visible. 
Male.—From 24 mm. to 26 mm. in length with a maximum breadth 

of 0.47 mm. near the middle. Bursa short, measuring 0.23 mm. long 
by 0.4mm. wide. Ray formula similar to that of the genus Oesopha- 
gostomum; ventral rays cleft near their base and parallel. Externo- 
lateral and other lateral rays arise from a common trunk; the former 
diverges and its tip does not quite reach to the margin of the bursa, 
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while the mediolateral and posterolateral rays are parallel, and | 
extend to the margin of the bursa. The externodorsal rays, which 
are relatively slender, arise from a common trunk with the dorsal 
ray. The latter divides near its middle, and each branch bifurcates 
terminally. Spicules equal in length, filiform and unsheathed. They — 
measure 1.23 mm. in length, and their termini are without barbs. A | 
slender, curved gubernaculum, about 0.10 mm. long, is present. 
Female.—From 30 to 31 mm. in length, with maximum breadth in 

the posterior half of the body of 0.78 mm. Esophagus 0.78 mm. 
long. Measurements of buccal cavity approximate those of the 
male. The posterior half of the body tapers conically, to terminate — | 
in a sharp mucronate tail. Anus opens about 0.15 mm. from tip of 
the tail, and the vulva, which does not have salient lips, is situated 

about an equal distance anterior to the anus. Muscular vagina 
about 0.28 mm. long. It bifurcates into two more or less kidney- 
shaped chambers, that receive two convergent ovejectors, which are 
continuous with the parallel uteri. Eggs (in uterus) thin shelled, 

measuring, on the average, 80u by 40u. 
Host.—Colobus polykomos (‘‘Black and white’’ Colobus monkey). 
Location.—Small intestine (?). 
Locality —Du River, Liberia. 
Type.—Male and female, Cat. No. 8017, U.S.N.M., Helm. Coll. 
Paratypes.—Cat. No. 8018, U.S.N.M., Helm. Coll. 
Nine female and seven male specimens of the parasite described 

above were found free in the lumen of the small intestine of the host, 
which, at the time of examination, had been dead for several hours. 
Cysts, the size of a pea, resembling those produced by Oesophagostomum 
were seen by Dr. Max Theiler, a member of the expedition, on the 
walls of the cecum, but on dissection of one of these cysts no para- 

sites were found. Because of the generic affinities of the worms, it 
seems not unlikely that the normal habitat of the parasite is in the 
large intestine and that, in the present case, post-mortem migration 

had occurred. 

The characters described in the diagnosis can not be reconciled 
with those of any known genus of the Strongyloidea. On the basis of 
the shape of the buccal cavity and the associated oral structures, the 
status of the parasite would seem to fall between the two chief sub- 
families, the Strongylinae and the Trichoneminae, but in other 
characteristics it exhibits affinities with the Oesphagostominae. 
The shape of the buccal cavity is closer to that of the Strongylinae, 
but the absence of a dorsal esophageal gland prolonged as a ridge on 
the dorsal wall of the buccal capsule is more characteristic of the 
Trichoneminae. If it were not for the lack of a transverse ventral 
cervical groove and of any semblance of cephalic inflations, an affinity 
with the Oesophagostominae would be indicated, especially since the 
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bursal ray formula is practically identical with, and the dental arma- 
ture of the esophagus resembles these structures in Ternidens, a typical 
genus of the Oesophagostominae. In view of these considerations, 
the writer has refrained from indicating the subfamily relation of 
Colobostrongylus. It seems, however, that the Oesophagostominae, 
as at present defined, constitute an artifical group, necessitating the 
allocation to other subfamilies of several genera (as Oesophagosto- 
moides Schwartz, 1928) whose characteristics show a close affinity 
with the type genus Oesophagostomum. 
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EXPLANATION OF PLATES 

Abbreviations: a. acetabulum; an. anus; c. cirrus organ; d. dorsal ray; erd. 

externo-dorsal ray; eal. externo-lateral; exv. excretory vessels; g. p. genital pore; 

gub. gubernaculum; 7. intestinal caeca; 1. v. latero-ventral; met. metraterm; m. 1. 

medio-lateral; 0. ovary; oe. esophagus; os. oral sucker; ph. pharynx; p.l. postero- 

lateral; pp. prebursal papilla; s.r. seminal receptacle; ¢/ and ¢2 anterior and 

posterior testes; u. uterus; v. vitellaria; vw. vulva; v. v. ventro-ventral. 

PLATE 1 

Colobostrongylus strong 

Fia. 1. Anterior extremity showing buccal teeth and kink in esophagus. 

2. Posterior extremity of female showing vulva, vagina, etc. 

3. Bursa of male flattened out to show distribution of rays. 

4. Posterior extremity of male. 

PLATE 2 

Fig. 1. Oswaldocruzia agamae, caudal extremity of male with bursa spread. 

2. Oswaldocruzia agamae, anterior extremity of female. 

3. Leiperiatus hopkeni, anterior extremity from the dorsal aspect. 

4, Leiperiatus hopkeni, caudal extremity of female viewed from the side. 

6. Letperiatus hopkeni, caudal extremity of male with bursa spread. 

5. Dicrocoelium colobosicola, ventral view showing topography of organs. 

O 
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COLOBOSTRONGYLUS STRONGI 

FOR EXPLANATION OF PLATE SEE PAGE 11 
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BUGS OF THE FAMILY MIRIDAE OF THE DISTRICT OF 
COLUMBIA AND VICINITY 

By H. H. Knicur 

Of Lowa State College 

and 

W. L. McAter 

Of the United States Biological Survey 

The Miridae, formerly known as Capsidae, have commonly been 
called plant-bugs, but it is now known that numerous species among 

them are predaceous. They are more numerous in species than any 
other family of Heteroptera and 200 species (counting a single vari- 
ety to each) and 23 additional varieties have been collected within 
a 20-25 mile radius of Washington, D. C. This result may be com- 
pared with the list of 296 species and 53 additional varieties from 
a much larger area, the entire State of New York.’ The District of 
Columbia lst contains 57 species that are not represented in the 

_ New York catalogue, and the latter has 153 species that are not in 
the former. There are 144 species common to the two lists. 

Yor the benefit of those interested in the fauna of Plummer Island, 
Md., it may be said that 88 species and 8 additional varieties of 
Miridae have been collected on the island, and 43 other species and 
7 varieties in the Great Falis—Little Falls section of the Potomac 
River valley. When not made clear by the wording of the text, 
these features of local distribution are indicated by the abbreviations 
Pe iand VB. 1 

The list includes records of all available specimens in the collec- 
tions of the United States National Museum, of the United States 
Biological Survey, the private collections of the authors, and the 
Otto Heidemann collection in Cornell University. Records from 
the collection of the University of Helsingfors where there is much 
material sent to Dr. O. M. Reuter by Heidemann have been tran- 
scribed for us by Dr. Hakan Lindberg to whom we are greatly in- 

»*Mem. 101, Cornell Agr. Exp. Sta., 1928, pp. 110-134. 

No. 2784.—PROcCEEDINGS U. S. NATIONAL Museum, VOL. 75, ART. 13. 
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debted indeed for this assistance. Names of collectors in the follow- — 
ing list are given with initials, except in the case of the six most 
frequently mentioned. ‘These are: H. 8. Barber, Otto Heidemann, ~ 
H., H. Knight, W. L. McAtee, Theodore Pergande, and E. A. 
Schwarz. 

Subfamily PHYLINAE 

Genus STHENARUS Fieher 

STHENARUS MCATEEI Knight 

Odenton, Md., July 12, 1914, July 29, 1917, on foliage of wild 
grape, McAtee. 

Genus CHLAMYDATUS Curtis 

CHLAMYDATUS SUAVIS Reuter 

Washington, D. C., August 27, 28, September 1, Heidemann; July 
25, August 6, 26, 1926, Knight; Beltsville, Md., August 14, 1914, 

McAtee. 
a a ag a et le en a CHLAMYDATUS ASSOCIATUS Uhler 

Beltsville, Md., July 3, 1926, McAtee. 

Genus LEUCOPOECILA Reuter 

LEUCOPOECILA ALBOFASCIATA Reuter 

Washington, D. C., June 11, November 11, 1886, Pergande; Sep- 
tember 13, 1913, McAtee; Arlington Farm, Va., October, 1921, P. L. 
Ricker, abundant and destructive at this time; Virginia, October 5, 

Pergande. 

Genus PLAGIOGNATHUS Fieber 

PLAGIOGNATHUS POLITUS var. POLITUS Uhler 

Generally distributed and common; season May 18 to October 11; 
usually on foliage of shrubs and weeds, including Ambrosia trifida, 
but has been taken on flowers of Ceanothus, Yucca, Leonurus car- 
diaca, and Cornus amomum. P. 1. 

PLAGIOGNATHUS POLITUS var. FLAVEOLUS Knight 

Fairly common, apparently a fall form, September 4~-November 3; 
has been taken on flowers of Bidens trichosperma. P. I. 

PLAGIOGNATHUS NIGRONITENS Knight 

Vienna, Va., July 11, 25, 1926, Knight; Beltsville, Md., July 3, 
1926, Knight. 

PLAGIOGNATHUS TINCTUS Knight 

Plummer Island, Md., June 7, 1914, McAtee; Eastern Branch near 
Bennings, D. C., June 7, 1914; Four-mile Run, Va., May 31, 1914, 
A. Wetmore; Glencarlyn to mouth of Four-mile Run, Va., June 17, 

1914, McAtee. 
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PLAGIOGNATHUS FLAVOSCUTELLATUS Knight 

Plummer Island, Md., June 7, 1914, McAtee; July 20, 1926, on 
willow, Knight. 

PLAGIOGNATHUS ANNULATUS var. CUNEATUS Knight 

Great Falls, Md., June 18, Barber; Plummer Island, Md., June 6, 

1905, August 19, 1902, Schwarz and Barber; June 17, 1913, J. D. 
Hood. 

PLAGIOGNATHUS CARINATUS Knight 

Forest Glen, Md., June 2, 1913, Heideman; Great Falls, Md., May 
23, 1915, McAtee; Beltsville, Md., July 3, 1926, on persimmon, 

Knight. 

PLAGIOGNATHUS SERICEUS Heidemann 

Abundant on flowers of various species of 7Z’t/ia in the parks and 
streets of Washington, dates May 27 to June 20; has been taken also 

at Beltsville, Md., June 9, 1915, and at Odenton, Md., June 20, 1913, 
McAtee. 

PLAGIOGNATHUS NIGROLINEATUS Knight 

Dyke, Va., May 28, 1918, on Rhus glabra, McAtee, probably at- 
tracted only to flowers; known to breed on Quercus in other localities. 

PLAGIOGNATHUS ATRICORNIS Knight 

Glen Echo, Md., July 10; Bladensburg, Md., July 23, 1890, “ on 
black birch ”; Forest Glen, Md., July 6, 1913, Heidemann. 

PLAGIOGNATHUS ALBIFACIES Knight 

Fairly common; dates of collection range from July 6 to Septem- 

ber.15. PR, 1. 

PLAGIOGNATHUS BLATCHLEYI var. NUBILUS Knight 

Washington, D. C., June 12, August 7, 1884, September 5, 1890, 

October 2, 1889; Great Falls, Va., August 10, 1906, Heidemann. 

PLAGIOGNATHUS ALBATUS var. ALBATUS Van Duzee 

Fairly common and well distributed; has been collected as early as 

May 2 and as late as July 12. P. I. 

PLAGICGNATEHUS ALBATUS var. VITTISCUTIS Knight 

Washington, D. C., July 15, 1894, Heidemann; Branchville to 
Beltsville, Md., June 4, 1914, E. R. Kalmbach; Great Falls, Md., May 
23, 1915; Glencarlyn to mouth of Four-mile Run, Va., June 17, 1914, 

McAtee. 
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PLAGIOGNATHUS SIMILIS var. SIMILIS Knight 

Glencarlyn to mouth of Four-mile Run, Va., June 17, 1914, McAtee; 
Plummer Island, Md., July 20, 1926, Knight. 

PLAGIOGNATHUS SIMILIS var. FURVUS Knight 

Plummer Island, Md., July 20, 1926, Knight. 

PLAGIOGNATHUS ROSICOLA Knight 

Great Falls, Md., July 5, 1905; Plummer Island, Md., on wild 
roses, June 30, 1905, Heidemann. 

PLAGIOGNATHUS FULVIDUS Knight 

Odenton, Md., July 4, 1913, July 12, 1914, McAtee. 

PLAGIOGNATHUS DELICATUS Uhler 

The food plant of this species is honey locust (G'leditsia triacanthos) 
upon which it is sometimes common; adults have been collected from 
May 13 to June 21. 

PLAGIOGNATHUS CORNICOLA Knight 

Mount Vernon, Va., June 27, 1915, on Cornum amomum, Belts- 
ville, Md., June 23, 1918, McAtee. 

PLAGIOGNATHUS PUNCTATIPES Knight 

Glencarlyn, Va., May 30, 1906, D. H. Clemons; Washington, D. C., 
July 17, 1907, McAtee. 

PLAGIOGNATHUS DISPAR Knight 

Forest Glen, Md., June 21, 1914, Heidemann; Glen Echo, Md., 

June 10, 1923, J. R. Malloch. 

PLAGIOGNATHUS CARNEOLUS Knight 

Odenton, Md., May 5, 1918, McAtee; Falls Church, Va., May 13, 
1901, S. A. Rohwer. 

Genus MICROPHYLELLUS Reuter 

MICROPHYLELLUS MODESTUS Reuter 

Fairly common May 7 to June 17; frequent on elm where it has 
been observed preying on Schizoneura americana; has been taken on 
hickory also, and on flowers of Z'tlia americana. P. I. 

MICROPHYLELLUS LONGIROSTRIS Knight 

Glen Echo, Md., June 17, 1923, McAtee. 
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Genus RHINOCAPSUS Uhler 

RHINOCAPSUS VANDUZEEI Uhler 

Rock Creek, D. C., June 24, 1906; Glencarlyn, Va., July 1, 1906, 
D. H. Clemons; Beltsville, Md., June 14, 1914, June 23, 1918, McAtee. 

Genus CRIOCORIS Fieber 

CRIOCORIS SALIENS Reuter 

Maryland near Plummer Island, May 18, 1913, May 24, 1914, June 
7, 1914; Branchville to Beltsville, Md., June 4, 1914; Maywood, Va., 
May 21, 1922, McAtee. 

Genus PSALLUS Fieber 

PSALLUS ANCORIFER Fieber 

Fairly common and well distributed; has been collected from May 
22 to July 11; breeds on clover. 

PSALLUS MORRISONI Knight 

Beltsville, Md., July 4, 1915, McAtee; Glen Echo, Md., July 12, 
1922, at light, J. R. Malloch; Scott’s Run, Va., August 2, 1914, L. O. 
Jackson. 

PSALLUS CLAVICORNIS Knight 

Washington, D. C., March 3, 1880, Pergande. 

Genus LEPIDOPSALLUS Knight 

LEPIDOPSALLUS CLARICORNIS Knight 

Washington, D. C., May 20, June 8, 1905, Heidemann; Little Hunt- 
ing Creek, Va., May 24, 1914, A. Wetmore. 

LEPIDOPSALLUS RUBIDUS Uhler 

Washington, D. C., June 23, 1897, July 6, 1893, Heidemann; Great 

Falls, Va., July 18, 1926, on willow, Knight. 

LEPIDOPSALLUS OLSENI Knight 

Branchville to Beltsville, Md., June 4, 1914; Beltsville, Md., June 

15, 1913, McAtee. 

Genus REUTEROSCOPUS Kirkaldy 

REUTEROSCOPUS ORNATUS Reuter 

Abundant and generally distributed; season June 7 to October 11; 

usually on ragweed (Ambrosia) ; comes to light. P. I. 
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REUTEROSCOPUS SULPHUREUS Reuter 

Hyattsville, Md., September 6, 1914, on Solanum carolinianum, — 
Beltsville, Md., July 3, 1926, McAtee; Washington, D. C., July 3, 
1926, Knight. : 

f 

Genus LOPUS Hahn : 

LOPUS DECOLOR Fallen ‘ 
; 

Rock Creek, D. C., June 17, 1902, Heidemann; Beltsville, Md., — 

July 4, 1912; Odenton, Md., July 12, 1914, McAtee; Vienna, Va., @ 
July 11, 1926, Knight. 

Subfamily DICYPHINAE 

Genus HYALIODES Reuter | 

HYALIODES VITRIPENNIS var. VITRIPENNIS Say } 

Common, season June 6 to September 27; predacious, occasionally 

bites man; observed preying on Dactylopius, on sycamore, August 4 
21, 1879; is common on mulberry among Corythucha pallida. P. I. 7 

HYALIODES VITRIPENNIS var. DISCOIDALIS Reuter 

Common, with the typical variety; records from June 8 to August — 
230s PMI. | 

Genus DICYPHUS Fieber 

DICYPHUS AGILIS Uhler 

Rosslyn, Va., July 7, Heidemann. 

DICYPHUS MINIMUS Uhler 

Washington, D. C., May 15, 1899, June 8, 1898, on tobacco, 

Heidemann. 
DICYPHUS FAMELICUS Uhler 

Washington, D. C., June 7, 1885, July 4, 1887, Heidemann. 

Genus MACROLOPHUS Fieber 

MACROLOPHUS BREVICORNIS Knight 

Washington, D. C., July 2, 1904, Heidemann. 

MACROLOPHUS SEPARATUS Uhler 

Bladensburg, Md., July 7, September 11, 1892; Odenton, Md., 
July 17, 1906; Washington, D. C., August 5, 1885, Heidemann; 
Glencarlyn, Va., September 14, 1918, McAtee. 
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Subfamily BRYOCORINAE 

Genus MONALOCORIS Dahlbom 

MONALOCORIS FILICIS Linnaeus 

May be collected on ferns almost anywhere; season for adults as 
now known is May 4 to August 22. P. I. 

Genus PYCNODERES Guerin 

PYCNODERES DILATATUS Reuter 

Common; active season May 20 to October 30; sieved December 
14, February 23; collected in flowers of Pontederia, September 24; 
frequent on oak sprouts. P. I. 

PYCNODERES OBSCURATUS Knight 

Great Falls, Va., June 30, 1914, A. Wetmore; Glen Echo, Md.. 
summer 1922, J. C. Bridwell. 

Genus SIXEONOTUS Reuter 

SIXEONOTUS INSIGNIS Reuter 

Fairly common; adults have been collected from June 6 to August 
21; food plants include Chenopodium album, Nabalus albus, and 

Mesadenia atriplicifolia. P. I. 

SIXEONOTUS TENEBROSUS Distant 

Washington, D. C., June 5, 1905, June 15, 1891, August 10, 1887, 
Heidemann. 

Subfamily CYLAPINAE 

Genus CYLAPUS Say 

CYLAPUS TENUICORNiS Say 

Rather commonly collected when its haunts are understood; fre- 
quents fallen limbs and trunks especially those having velvety 
fungus growths; adults have been collected from July 4 to Septem- 

ber 25, and nymphs from May 3 to August 11. P. I. 

Genus FULVIUS Stal 

FULVIUS BRUNNEUS Provancher 

Fairly common in haunts somewhat similar to those of Cylapus 

tenuicornis but on boards or logs more in contact with the ground. 

Season July 9 to August 30; comes to light. P. I. 
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FULVIUS IMBECILIS Say 

Remarks under the preceding species apply; season July 5 to 
September 17. P. I. 

Genus PERITROPIS Uhler 

PERITROPIS SALDAEFORMIS Uhler 

Bladensburg, Md., July 20, 28, 1890, nymphs and adults on dry 
branches of trees, Heidemann. 

Subfamily CLIVINEMINAE 

Genus BOTHYNOTUS 

BOTHYNOTUS MODESTUS Wirtner 

Maryland near Plummer Island, June 17, 1913, J. D. Hood. 

Subfamily DERAEOCORINAE 

Genus EUSTICTUS Reuter 

EUSTICTUS. FILICORNIS Walker 

Washington, D. C., July 12, 1890; Bladensburg, Md., July 20, 
1890, O. Heidemann. 

EUSTICTUS NECOPINUS Knight 

Stubblefield Fall, Va., July 4, 1918, on hickory, McAtee. 

EUSTICTUS SALICICOLA Knight 

Glen Echo, Md., July 23, 1921, J. R. Malloch. 

Genus EURYCHILOPTERELLA Reuter 

EURYCHILOPTERELLA LURIDULA Reuter 

The original material of this species was collected on trees in the 
Department of Agriculture grounds, on which the nymphs resem- 
bling mealybugs were observed, and from which adults were reared. 
The dates it has been collected in Washington run from June 12 to 
July 30; specimens are at hand also from Bladensburg, Md., July 10, 
1909, Heidemann; and Glen Echo, Md., July 2, 1922, J. R. Malloch. 

Genus DERAEOCORIS Kirschbaum 

DERAEOCORIS NEBULOSUS Uhler 

Fairly common, active season March 25 to November 8; frequent 
on alder; collected also on hickory and Ptelea trifoliata; under bark 
of sycamore December 6, under birch bark, February 9; comes to 
heht:) PE. 4; 
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DERAEOCORIS POECILUS McAtee 

Fairly common; active season March 8 to August 21; occurs on 
Alnus rugosa; collected under bark of birch, maple, and sycamore 
in winter. P. I. 

DERAEOCORIS HISTRIO Reuter 

District of Columbia, February 21, 1887, November 24, 1886, Per- 
gande; April 17 (Uhler collection). 

DERAEOCORIS NUBILUS Knight 

Virginia, October 5, Pergande. 

DERAEOCORIS FASCIOLUS var. CASTUS Knight 

Rock Creek Park, D. C., June 26, 1921; Glen Echo, Md., June 11, 
25, July 16, 1922, J. R. Malloch. 

DERAEOCORIS GRANDIS Uhler 

Several specimens have been taken on Plummer Island, Md., at 
dates ranging from June 4 to July 8, once at light; there is a record 
also for Beltsville, Md., June 14, 1914, McAtee. 

DERAEOCORIS APHIDIPHAGUS Knight 

Glen Echo, Md., July 15, 1893 (Uhler collection) ; Plummer Island, 
Md., June 15, 1902, Heideman; June 4, 1905; Washington, D. C., 
July 6, 1907, McAtee; Great Falls, Va., July 18, 1926, Knight; 
Mount Vernon, Va., June 6, 27, 1915, McAtee; Pergande records it 
as feeding on Schizoneura americana. 

DERAEOCORIS QUERCICOLA Knight 

Washington, D. C., July 2, 1907, Heidemann; June 15, 1925, on 
Quercus macrocarpa; Beltsville, Md., June 23, 1918, on Quercus alba, 
McAtee. 

DERAEOCORIS NITENATUS Knight 

Fairly common; dates of collection range from May 25 to Septem- 

per.2.. P. I. 
DERAEOCORIS NIGRITULUS Knight 

Common on Pinus virginiana; season May 9 to July 12. V. P. I. 

DERAEOCORIS SAYI Reuter 

Plummers Island, Md., July 8, 1907, Schwarz. 

Subfamily CRTHOTYLINAE 

Genus SEMIUM Reuter 

SEMIUM HIRTUM Reuter 

This little species is seen more often than collected, its agility ren- 
dering it difficult to capture, and its delicacy of structure results in 

3a072—29———_2. 



10 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 73 
f 

most captures being so damaged as not to be worth preserving; the 
insect is found on the underside of leaves, or on sand beneath the 
leaves, of species of Huphorbia (Tithymalopsis) ; records for speci- — 
mens at hand are Washington, D. C., July 20, 1894, 1899, August 12, 
15, 20, 22, Heidemann; Falls Church, Va., N. Banks. | 

Genus PARTHENICUS Reuter 

PARTHENICUS JUNIPERI Heidemann 

Fairly cbmmon on red cedar; has been taken also on Virginia pine; | 
season for adults June 8 to October 12. P. T. 

Genus HALTICUS Hahn 

HALTICUS CITRI Ashmead | 

Abundant, season May 9 to October 30. P. I. 

Genus STRONGYLOCORIS Blanchard 

STRONGYLOCORIS STYGICUS Say 

Common; adults have been collected from May 9 to August 8, and ' 
nymphs from May 4 to 18. P. I. 

Genus ILNACORA Reuter 

ILNACORA MALINA Uhler 

Common; May 30 to July 4. P.I. 

ILNACGRA STALIT Reuter 

Fairly common on giant ragweed (Ambrosia trifida), June 16 

to August 16. P. I. 

Genus LOPIDEA Uhler 

LOPIDEA CONFLUENS Say 

Fairly common, May 24 to September 5. P. I. 

LOPIDEA DAVISI Knight 

Washington, D. C., June, 1916, F. H. Chittenden; near Chevy 
Chase, Md., July 6, 1913, McAtee; Takoma Park, Md., August 15, 
1916, on phlox; Glen Echo, Md., August 22, 1922, McAtee; Glen 
Kcho, Md., July 25, 1926, Knight; Plummer Island, Md., June 24, 

1906, McAtee. 
LOPIDEA HEIDEMANNI Knight 

Common, May 18 to August ; breeds on elm, yarrow, and phlox;: y . = “ ’ : 

has been collected also on asparagus, black walnut, and Virginia pine. 5 ’ 

Ey ah 
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LOPIDEA INCURVA Knight 

Maryland near Plummer Island, June 22, 1921, nymphs and adults 
on honey locust, Barber; Washington, D. C., July 12, 19, 1926, on 
honey locust, Knight. 

LOPIDEA ROBINIAE Uhler 

Abundant on black locust (Robinia pseudacacia) ; adults have been 
collected from June 7 to August 19, and nymphs from June 8 to 
July 29; occasionally taken on other plants, including scrub pine, 
grape, yucca, and wild carrot; comes to light. P. I. 

LOPIDEA MEDIA Say 

Common May 12 to July 19; on alder (Alnus rugosa) ; a specimen 
was found sucking a carabid beetle (Harpalus), July 19, 1913, R. C. 
Shannon. P. I. 

LOPIDEA SAYI Knight 

New Alexandria, Va., Plummer Island, Md., July 1907, William 
Palmer; Plummer Id., Md., June 15, 1902, Heidemann; June 29, 
19138, R. C. Shannon; July 7, 21, 1907, A. K. Fisher; July 20, 1926, 
on hornbeam (Ostrya virginiana), Knight. 

LOPIDEA STAPHYLEAE Knight 

Collected on Plummer Island, Md., on numerous dates ranging 
from June 15 to August 9; also at Scott’s Run, Va., on August 2, 1914, 
McAtee; and at Great Falls, Va., June 27, N. Banks. 

LOPIDEA REUTERI Knight 

Glencarlyn, Va., July 25, N. Banks. 

LOPIDEA CAESAR Reuter 

Glencarlyn, Va., July 1, 1906, D. H. Clemons. 

LOPIDEA INSTABILIS var. INSTABILIS Reuter 

Fairly common, June 23 to August 12; on goldenrod. V. P. I. 

: LOPIDEA INSTABILIS var. MARGINALIS Reuter 

Glen Echo, Md., July 20, Heidemann; Washington, D. C., June 
30 to August 6, 1926, Knight. 

Genus MELANOTRICHUS Reuter 

MELANOTRICHUS FLAVOSPARSUS Sahlberg 

Abundant on Chenopodium spp; May 23 te September 29; comes 

po light. ,V. P.. 1. 

MELANOTRICHUS CATULUS Van Duzee 

Washington, D. C., May 16, 1902, Heidemann. 
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Genus ORTHOTYLUS Fieber 

ORTHOTYLUS CHLORIONIS Say 

Abundant en honey locust; April 6 to June 10. V. P. I. 

ORTHOTYLUS SUBMARGINATUS Say 

Washington, D. C., June 20, July 10, 28, Forest Glen, Md., June © | 
13, 1914, Heidemann; Plummer Island, Md., July 11, Barber; Oden- _ 
ton, Md., July 4, 1918, McAtee; Vienna, Va., July 11, 1926, Knight; 
host black locust (Robinia pseudacacia). 

ORTHOTYLUS VIRIDIS Van Duzee 

Fairly common, on Salia nigra, June 4 to July 26. P. I. 

ORTHOTYLUS MODESTUS Van Duzee 

Fairly common on Salia nigra, June 4 to July 4. PT. 

Genus DIAPHNIDIA Uhler 

DIAPHNIDIA CAPITATA Van Duzee 

Washington, D. C., June 11, 1886; Rock Creek, D. C., June 17, 
1893, Heidemann. 

DIAPHNIDIA PELLUCIDA Uhler 

Fairly numerous; season May 31 to July 20; has been collected on 
black locust, on white oak, and on bur oak (the latter in a park). 

DIAPHNIDIA HEIDEMANNI Knight 

Collected at Washington, D. C., by Heidemann at dates ranging 
from May 7 to October 15; and at Henson’s Creek, Md., July 4, 1887; 
Heidemann gave the food plant as ash. 

Genus REUTERIA Puton 

REUTERIA IRRORATA Say 

Common, June 30 to August 20; has been collected on elm, chestnut, 

and hickory; comes to light. P. I. 

Genus CERATOCAPSUS Reuter 

CERATOCAPSUS MCATEEI Knight 

Odenton, Md., July 12, 1914; Laurel, Md., October 11, 1914, 
McAtee. 

CERATOCAPSUS MODESTUS Uhler 

Common, July 4 to August 3; occurs on hickory, oak, and chestnut; 

comes to ight. P. I. 

STS Sea ai ake EOC = : 

= pee ene 
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CERATOCAPSUS NIGELLUS Knight 

Odenton, Md., July 12, 1914; Veitch, Va., June 17, 1914, on chest- 
nut, McAtee. 

CERATOCAPSUS RUBRICORNIS Knight 

Washington, D. C., July 12, 1891, Heidemann. 

CERATOCAPSUS FASCIATUS Uhler 

Common on hickory; season as shown by collected specimens, June 
30 to August 29. 

CERATOCAPSUS SETOSUS Reuter 

Fairly common, on ferns, April 25 to August 30; comes to light. 
Pa. 

CERATOCAPSUS PUMILUS Uhler 

Fairly common, May 20 to August 20. P. I. 

CERATOCAPSUS FUSCINUS Knight 

Washington, D. C., May 11, 1905, D. H. Clemons; June 22, 1890, 
July 10, 1898, Heidemann; June 30, 1919, L. L. Buchanan; Glen 

Kcho, Md., July 10, Heidemann; Plummer Island, Md., July 14, 
1915, McAtee. 

CERATOCAPSUS VICINUS Knight 

Odenton, Md., July 12, 1914, July 29, 1917, on chestnut, McAtee. 

CERATOCAPSUS DIGITULUS Knight 

Odenton, Md., July 10, 1918; Great Falls, Va., August 21, 1917, 
McAtee. 

CERATOCAPSUS BARBATUS Knight 

Frequent; season June 14 to August 8; occurs on Virginia pine. 
Mok. L 

CERATOCAPSUS UNIFORMIS Knight 

Washington, D. C., July 30, 1907; Plummer Id., Md., July 19, 1914; 
August 2, 1914; Odenton, Md., July 12, 1914; Mount Vernon, Va., 

August 1, 1915, McAtee. 

CERATOCAPSUS COMPLICATUS Knight 

Beltsville, Md., August 14, 1914; Odenton, Md., July 29, 1917, on 
Vitis; Scotts Run to Ball’s Hill, Va., August 12, 1917, McAtee. 

CERATOCAPSUS QUADRISPICULUS Knight 

Glen Echo, Md., July 23, 1922, J. R. Malloch. 
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Genus ALEPIDIELLA 

ALEPIDIELLA HEIDEMANNI Poppius 

Washington, D. C., July 18, 1907, McAtee; July 11, 1924, at light, 
J. R. Malloch; Glen Echo, Md., July 17, 1926, on Pinus virginiana, 
Knight. 

Genus ALEPIDIA Reuter 

ALEPIDIA GRACILIS var. GRACILIS Uhler 

Washington, D. C., July 28, 1880, July 4, 1881, Pergande; June 29, 
1897, Heidemann; Plummer Id., Md., July 14, 1915, McAtee. 

ALEPIDIA GRACILIS var. SQUAMOSA Knight 

Glen Echo, Md., July 17, 25, 1926; Vienna, Va., July 11, 1926; 
Knight. 

Genus PILOPHORUS Hahn 

PILOPHORUS DEPICTUS Knight 

Washington, D. C., July 12, 1909, Heidemann; Beltsville, Md., 
June 15, 1915, on Pinus virginiana, McAtee. 

PILOPHORUS CRASSIPES Heidemann 

Common, on Pinus virginiana, June 8 to October 4. P. I. 

PILOPHORUS AMOENUS Uhler 

The most common species of the genus, occurs on Pinus virginiana, 

June 8 to August 14. V. P. I. 

PILOPHORUS LAETUS Van Duzee 

Common; season of collection June 15 to September 3; occurs on 

Virginia pine. V. P. I. 

PILOPHORUS JUNIPERI Knight 

Washington, D. C., July 8, 1925, July 12, 1926, Knight; Piummer 
id., Md., July 14, 1915, McAtee; host red cedar (Juniperus vir- 

giniana) . 
PILOPHORUS WALSHI Uhler 

Washington, D. C., July 6, 1897; July 15, on Prunus pissardi, 
Heidemann; Washington, D. C., July 8, 1926, breeding on honey 
locust (Gleditsia triacanthos), Knight; Odenton, Md., July 28, 1917, 
on hickory; Stubblefield Fall, Va., July 4, 1918, on hickory, McAtee. 

PILOPHORUS BRUNNEUS Poppius 

Fairly common, June 4 to August 17, occurs on hickory, willow, 

and alder. P. I. 
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Genus SERICOPHANES Reuter 

SERICOPHANES HEIDEMANNI Poppius 

Plummer Island, Md., April 24, 1921, in trap light, Barber. 

Subfamily MIRINAE 

Genus COLLARIA Provancher 

COLLARIA OCULATA Reuter 

Common, May 19 to October 14. P. I. 

Genus MIRIS Fabricius 

MIRIS DOLABRATUS Linnaeus 

Common, May 6 to July 7. P.L 

Genus TRIGONOTYLUS Fieber 

TRIGONOTYLUS RUFICORNIS Goeffroy 

Plummer Island, Md., July 26, 1903, Heidemann. 

TRIGONOTYLUS PULCHER Reuter 

Washington, D. C., September 17, 1889, November 3, 1903, Heide- 
mann. 

Genus STENODEMA Laporte 

STENODEMA TRISPINOSUM Reuter 

Common; adults have been collected from April 14 te October 16, 

and nymphs from June 8 to October 5; comes to light. P. I. 

Genus ONCEROMETOPUS Reuter 

ONCEROMETOPUS NITENS Knight 

Glen Echo, Md., 1922, J. C. Bridwell. 

Subfamily CAPSINAE 

Genus PLATYTYLELLUS Reuter 

PLATYTYLELLUS NIGRICOLLIS Reuter 

Glen Echo, Md., summer 1922, J.C. Bridwell; Virginia near 
Plummer Island, Md., July 19, 20, 1913, W. D. Appel; Falls Church, 

Va., August 31, N. Banks. 

PLATYTYLELLUS RUBROVITTATUS Stal 

Washington, D. C., September, 10, 1889, Heidemann. 
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PLATYTYLELLUS INSIGNIS Say 

Frequent ; dates of collection range from June 20 to August 5. P.T. 

PLATYTYLELLUS FRATERCULUS Knight 

Plummer Island, Md., July 24, 1903, W. V. Warner; July 14, 1915, 

McAtee; Jacksons Island, Md., June 22, 1902, Barber; Virginia near 
the District of Columbia, July 19, Pergande. 

PLATYTYLELLUS CIRCUMCINCTUS Say 

Rock Creek, D. C., June 22, 29, 1890, Heidemann; Difficult Run, 
Va., July 12, 1906, F. Knab; Great Falls, Va., June 20, N. Banks. 

PLATYTYLELLUS INSITIVUS var. INSITIVUS Say 

Frequent; season June 2 to July 14. P. I. 

PLATYTYLELLUS INSITIVUS var. ANGUSTICOLLIS Knight 

Plummer Island, Md., June 2, 1912, Schwarz and Barber; Glencar- 
lyn, Va., July 1, 1906, F. Knab. 

PLATYTYLELLUS FRATERNUS var. FRATERNUS Knight 

Lakeland, Md., June 25, 1906, F. Knab; Maryland near Plummer 
Island, June 13, 1914, R. C. Shannon; Maywood, Va., June 16, 1921, 

McAtee. 

PLATYTYLELLUS FRATERNUS var. RUBROMARGINATUS Knight 

Grassymead, Va., June 19, 1906, F. Knab. 

PLATYTYLELLUS FRATERNUS var. DISCIFER Knight 

Bladensburg, Md., June 26, 1902, Heidemann; Cabin John Bridge, 
Md., June 26, 1911, E. Shoemaker. 

PLATYTYLELLUS FRATERNUS var. REGALIS Knight 

Washington, D. C., May 4, 1884, Heidemann. 

Genus NEOBORUS Distant 

NEOBORUS AMOENUS var. AMOENUS Reuter 

Common on ash; adults collected from May 20 to October 12 and 
nymphs from May 30 to September 5; comes to light. P. I. 

NEOBORUS AMOENUS var. SCUTELLARIS Reuter 

With the typical variety and about as common in its season; dates 
of collection range from May 21 to June 19. P. I. 

NEOBORUS AMOENUS var. SIGNATUS Reuter 

With the typical variety but less frequent; season as shown by 

specimens at hand May 20 to June 5. 

| 



ee 

| ant.13  MIRIDAE OF DIST. OF COLUMBIA—KNIGHT AND McATEE 17 

| NEOBORUS RUFUSCULUS Knight 

Falls Church, Va., May 13, 1914, A. Wetmore. 

NEOBORUS VITTISCUTIS Knight 

Plummer Island, Md., June 7, July 19, 1914; Virginia near Plum- 

mer Island, Md., June 17, 1913, McAtee; Great Falls, Va., June 13, 
1908, Heidemann. 

NEOBORUS GEMINUS Say 

Plummer Island, Md., June 7, 1914, McAtee. 

NEOBORUS CANADENSIS Van Duzee 

Plummer Island, Md., May 24, 1914, McAtee. 

Genus XENOBORUS Reuter 

XENOBORUS CHIONANTHI var. CHIONANTHI Knight 

Has frequently been collected at Plummer Island, Md., on its host 
the fringe tree at dates ranging from June 6 to August 25; also at 
Great Falls, Va., June 13, 1908; Heidemann; and at Dunn Loring, 
Va., August 30, 1916, McAtee. 

XENOBORUS CHIONANTHI var. NIGRELLUS Knight 

Plummer Island, Md., July 20, 1926, Knight. 

XENOBORUS NEGLECTUS Knight 

Four-mile Run, Va., May 31, 1914, McAtee. 

Genus COCCOBAPHES Uhler 

COCCOBAPHES SANGUINARIUS Uhler 

Piney Branch, D. C., June 12, 1906; Washington, D. C., June, 
1906, D. H. Clemons; Bladensburg, Md., June 23, 1916, R. C. Shan- 
non; Beltsville, Md., June 23, 1918, McAtee. 

Genus LYGUS Hahn 

LYGUS PRATENSIS var. OBLINEATUS Say 

The most abundant heteropterous insect of the region; has been 
collected in the active state in every month of the year and can be 
obtained in dormant or semidormant condition on Virginia pine, in 
mullen rosettes, and among dry leaves any time in winter; frequents 
many kinds of flowers and sometimes becomes destructive to culti- 

vated plants; comes to light; sometimes bites man. P. I. 

LYGUS PRATENSIS var. STRIGULATUS Walker 

Generally distributed; has been collected on numerous occasions 
at dates ranging from April 1 to August 22; found hibernating in 
mullen rosettes. V. P. I. 
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LYGUS VANDUZEEI Knight 

Virginia near Plummer Island, Md., June 2, 1916, flowers of. 
Spiraea aruncus, McAtee; known to breed on Solidago. 

LYGUS RUBICUNDUS Fallen 

Common, April 19 to November 14; breeds on Salix. P. I. 

LYGUS CAMPESTRIS Linnaeus 

Washington, D. C., July 20, 1888, June 24, 1888, on Daucus carota, | 
Pergande; June 17, Heidemann; Eastern Branch near Benning, 
D, C., February 23, 1913, under bark of Pinus virginiana, McAtee. 

} LYGUS PABULINUS Linnaeus 

Common, May 21 to November 3. P. I. 

LYGUS PLAGIATUS Uhler 

Generally distributed but infrequent; dates of collection range — 
from April 22 to October 30; has been taken on giant ragweed. P. TI. 

LYGUS APICALIS Fieber 

Generally distributed but infrequent; season May 4 to October 12. — 
Jaye 

LYGUS (NEOLYGUS) GENESEENSIS Knight | 

Washington, D. C., June 4, 1887; Forest Glen, Md., May 23, 30, © 
1915, Heidemann; May 30, 1914, on white ash; Beltsville, Md., May — 

14, 1914, May 31, 1920, June 23, 1918, on white oak; Odenton, Md., 
May 20, 1915; Dyke, Va., May 19, 1918, on white oak, McAtee. 

LYGUS (NEOLYGUS) INCONSPICUUS Knight 

Washington, D. C., June 13, 1890; Marshall Hall, Md., June 13, — 
1891, Heidemann; Beltsville, Md., June 14, 1914, June 23, 1918; Glen- — 
carlyn to mouth of Four-mile Run, Va., June 17, 1914, Scotts Run, — 
Va., July 4, 1916, McAtee. 

LYGUS (NEOLYGUS) CARYAE var. SUBFUSCUS Knight 

Beltsville, Md., May 31, 1920, June 23, 1918, McAtee. 

LYGUS (NEOLYGUS) COMMUNIS Knight 

Four-mile Run, Va., May 31, 1914, McAtee. 

LYGUS (NEOLYGUS) QUERCALBAE Knight 

Beltsville, Md., June 23, 1918; May 31, 1920, McAtee. 

LYGUS (NEOLYGUS) JOHNSONI Knight 

Glencarlyn, Va., May 30, 1906, D. H. Clemons. 
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LYGUS (NEOLYGUS) CLAVIGENITALIS Knight 

Beltsville, Md., July 4, 1915, on Alnus rugosa, McAtee. 

LYGUS (NEOLYGUS) HIRTICULUS Van Duzee 

Branchville to Beltsville, Md., June 4, 1914; Beltsville, Md., June 
23, 1918, McAtee. 

LYGUS (NEOLYGUS) LAUREAE Knight 

Beltsville, Md., June 23, 1918, McAtee. 

Genus DICHROOSCYTUS Fieber 

DICHROOSCYTUS SUSPECTUS Reuter 

Petworth, D. C., May 21, 1905, D. H. Clemons; Washington, D. C., 
May 22, 1895; Rock Creek, D. C., June 10, Heidemann; Branchville 
to Beltsville, Md., June 4, 1914; Beltsville, Md., June 15, 1914, 
McAtee. 

DICHROOSCYTUS ELEGANS Heidemann 

Generally distributed and apparently fairly numerous: season as 

so far known runs from May 9 to June 18; occurs on red cedar and 
Virginia pine. P. I. 

DICHROOSCYTUS REPLETUS Heidemann 

Collected in the District of Columbia, chiefly on red cedar, at yari- 
ous dates from June 7 to July 25, also at Marshall Hall, Md., June 13, 
1891, Heidemann; and Cabin John, Md., June 19, 1915, V. A. 

Roberts. 
Genus POLYMERUS Hahn 

POLYMERUS BASALIS var. BASALIS Reuter 

Almost as abundant as Lygus pratensis var. oblineatus, active sea- 

son, April 3 to October 23; taken from mullen rosettes, Maryland 

near Plummer Island, January 18, 1914; breeds on ragweed and fre- 
quents various flowers; comes to light. V. P. I. 

POLYMERUS BASALIS var. FUSCATUS Knight 

Localities for this form as so far collected, with one exception, are 
on the Coastal Plain; dates range from June 15 to October 3; has been 
taken on evening primrose and ragweed; the Piedmont locality is 
Glen Echo, Md., summer 1922, J. C. Bridwell. 

POLYMERUS VENATICUS Uhler 

Has been encountered in small numbers on numerous occasions; 

dates of collection range from May 28 to July 1; breeds on golden- 

fon Vv. EP. 1. 
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POLYMERUS TINCTIPES Knight 

Great Falls, Md., May 3, 1915, on lichen-covered rocks, J. D. Hood. — 

POLYMERUS PUNCTIPES Knight 

Branchville to Beltsville, Md., June 4, 1914, McAtee, E. R. Kalm- | 
bach; Beltsville, Md., June 9, 1915, McAtee. 

ee ae 

Genus POECILOCAPSUS Reuter 

POECILOCAPSUS LINEATUS Fabricius 

Fairly common; adults have been collected from May 9 to June 29 
and nymphs from May 9 to July 26. P. LI. 

Genus HORCIAS Distant 

HORCIAS DISLOCATUS var. GONIPHORUS Say 

Washington, D. an May 18, 1887, Heidemann. 

Genus STENOTUS Jakowleff 

STENOTUS BINOTATUS Fabricius 

Common, season June 3 to July 15; breeds on grasses; comes to 
heht.) V. Pa. 

Genus ADELPHOCORIS Reuter 

ADELPHOCORIS RAPIDUS Say 

Abundant, almost as much so as Lygus pratensis var. oblineatus; 
adults have been collected from May 18 to October 11 and nymphs 
from May 19 to August 10; comes to light. P. I. 

Genus GARGANUS Stal 

GARGANUS FUSIFORMIS Say 

Common, June 7 to October 13. P. I. 

Genus PARACALOCORIS Distant 

PARACALOCORIS SCRUPEUS var. SCRUPEUS Say 

Washington, D. C., July 18, 1908, Heidemann; Beltsville, Md., 
June 14, 1914; June 9, 1915, McAtee; all the forms of this species 
seem to breed on Virginia Creeper (Psedera quinquefolia). 

PARACALOCORIS SCRUPEUS var. PERCURSUS McAtee 

Plummer Island, Md., June 7, 1914, McAtee; June 30, 1907, A. K. 
Fisher; Four-mile Run, Va., May 31, 1914, A. Wetmore. 
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PARACALOCORIS SCRUPEUS var. BIDENS McAtee 

Plummer Island, Md., June 5, 1903, W. V. Warner; June 8, 1914, 
at light, Schwarz and R. C. Shannon; Beltsville, Md., June 14, 
1914, June 9, 1915, July 1, 1914, July 4, 1915, June 18, 1916, McAtee; 
July 3, 1926, Knight. 

PARACALOCORIS SCRUPEUS var. ARDENS McAtee 

Chain Bridge, Md., June 9, 1905, D. H. Clemons. 

PARACALOCORIS HAWLEYI var. HAWLEYI Knight 

Rock Creek, D. C., June 24, 1906, D. H. Clemons; Beltsville, Md., 

June 9, 1915, June 14, 1914, June 18, 1916, 1918, McAtee; this species 
also breeds on Virginia Creeper. 

PARACALOCORIS HAWLEYI var. ANCORA Knight 

Beltsville, Md., June 14, 1914, June 18, 1916, June 23, 1918, July 4, 
1916, McAtee. 

PARACALOCORIS HAWLEYI var. FISSUS McAtee 

Beltsville, Md., June 14, 1914; June 18, 1916, McAtee. 

PARACALOCORIS COLON var. COLONUS McAtee 

Washington, D. C., July 19, 1926, Knight; Beltsville, Md., July 
4, 1915, June 14, 1914, June 23, 1918; Odenton, Md., July 10, 1918, 
McAtee; another breeder on Virginia Creeper. 

PARACALOCORIS COLON var. CASTUS McAtee 

Beltsville, Md., June 14, 1914, June 9, July 4, 1915, McAtee; July 3, 

1926, Knight. 

PARACALOCORIS COLON var. AMICULUS McAtee 

Beltsville, Md., July 4, 1915; Plummer Island, Md., June Li, 

1906, McAtee. 

PARACALOCORIS HEIDEMANNI yar. HEIDEMANNI Reuter 

Plummer Island, Md., August 5, 1914, R. C. Shannon; July 19, 
26, 1914, July 14, 21, 1915, August 9, 16, 1914, McAtee; Occoquan, 
Va., August 19, 1917, McAtee; Vienna, Va., August 1, 8, 1926, 
Knight; breeds on Hypericum prolificum. 

PARACALOCORIS HEIDEMANNI var. ABLUTUS McAtee 

Plummers Island, Md., July 14, 1915, July 19, 26, 1914, McAtee; 

Great Falls, Va., July 18, 1926, Knight. 
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PARACALOCORIS MULTISIGNATUS Reuter 

Washington, D. C., June 7, 1884 (Uhler collection) ; June 22, 23. 
1905; Rock Creek, D. C., June 29, 1890, Heidemann; Beltsville, Md., . 
June 14, 1914, June 23, 1918, July 4, 1915, McAtee; breeds on 
Virginia Creeper. 

Genus NEUROCOLPUS Reuter 

NEUROCOLPUS NUBILUS Say 

Common, found most often on sumac flowers, but taken also on 
those of Zilia americana, Ceanothus americanus, Clethra alnifolia, 
and Monarda punctata; June 2 to September 15. P. I. 

Genus PHYTOCORIS Fallen 

PHYTOCORIS MINUTULUS Reuter 

Hyattsville, Md., August 2, 1907, D. H. Clemons; Plummer ‘sland, : 
Md., July 26, 1903, Barber; July 6, 1906, D. H. Clemons; August 27, — 
1922, J. R. Malloch. 

PHYTOCORIS PURVUS Knight 

Washington, D. C., June 30, 1926, Knight; Plummer Island, Md., — 
June 14, 1912, Barber; August 3, 1915, R. C. Shannon; Jacksons © 
Island, Md., June 23, 1913, Shannon and Barber; Great Falls, Md., — 
June 18, Barber. 

PHYTOCORIS ANTENNALIS Reuter 

This interesting species is encountered only one or two at a time, 
but has been collected on fairly numerous occasions; dates range from 

June 20 to September 20. V. P. I. 

PHYTOCORIS FENESTRATUS Reuter 

A striking inhabitant of Virginia pine that has been rather seldom 
collected; Washington, D. C., June 3 (Uhler collection); May 16, 

1902, June 27, 1895, Heidemann; Petworth, D. C., May 21, 1905, 
D. H. Clemons; Branchville to Beltsville, Md., June 4, 1914; Corner 
of Conduit and Potomac Roads, Md., May 9, 18, 1913, McAtee. 

PHYTOCORIS FUMATUS Reuter 

Washington, D. C., June 20, Heidemann; June 22, 1906, F. Knab; 
May 30, 1891, on walnut, June 6, 1886, June 12, 1888; Plummer 

Island, Md., June 30, 1905, Heidemann. 

PHYTOCORIS CORTICEVIVENS Knight 

Great Falls, Md., July 2, 1906, Heidemann. 

PHYTOCORIS CONSPURCATUS Knight 

Fairly common; season June 3 to October 12. P. I. 
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! PHYTOCORIS DIFFICILIS Knight 

Beltsville, Md., July 3, 1926, Knight. 

PHYTOCORIS SULCATUS Knight 

Washington, D. C., July, 1907, William Palmer; July 4, 1886; 
July 9, 1926, August 6, 1926, Knight; Falls Church, Va., July 17, 
N. Banks; Scott’s Run to Balls’ Hill, Va., August 12, 1917, McAtee. 

PHYTOCORIS SALICIS Knight 

Fairly common, June 5 to October 12. P. I. 

PHYTOCORIS EXIMIUS Reuter 

Common, June 15 to October 1; comes to light. P. I. 

PHYTOCORIS SPICATUS Knight 

Beltsville, Md., June 14, 1914, McAtee. 

PHYTOCORIS ERECTUS Van Duzee 

Frequent; season June 8 to September 7; has been taken on 
Hypericum prolificwm and Psedera quinquefolia. P. 1. 

PHYTOCORIS BREVIUSCULUS Reuter 

Washington, D. C., July 2, 9, 1926, at light, Knight. 

PHYTOCORIS JUNIPERICOLA Knight 

Washington, D. C., July 19, 25, August 6, 1926, on red cedar; Glen 

Echo, Md., July 17, 1926, Knight; Plummer Island, Md., August 3, 
1915, R. C. Shannon and V. A. Roberts. 

PHYTOCORIS MUNDUS Reuter 

Common on Pinus virginiana, season June 4 to October 12; comes 
fo licht.” PT. 

PHYTOCORIS CONSPERSIPES Reuter 

Abundant on Pinus virginiana; June 8 to November 1. P. I. 

PHYTOCORIS UNIFORMIS Knight 

Beltsville, Md., June 23, 1918, McAtee, Vienna, Va., July 7, 11, 
1926, on pine, Knight. 

PHYTOCORIS QUERCICOLA Knight 

Beltsville, Md., July 4, 1915; June 23, 1918, on Quercus alba, 
McAtee; Glen Echo, Md., July 1, 1923, J. R. Malloch. 
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PHYTOCORIS TIBIALIS Reuter 

Common, April 19 to October 12. P. I. 

PHYTOCORIS CONFLUENS Reuter 

Frequent on hickory; season June 15 to October 4. P. I. 

PHYTOCORIS PUELLA Reuter 

Common; June 9 to October 24; occurs most often on hickory, | 
but also on ee maple, and pine; comes to light. P. I. . 

PHYTOCORIS VENUSTUS Knight 

Odenton, Md., July 29, 1917, on wild grape; August 14, 1918, © 
McAtee. ‘ 

PHYTOCORIS INFUSCATUS Reuter 

Frequent; season June 14 to July 27; has been taken on walnut. 

PHYTOCORIS OLSENI Knight 

Mount Vernon, Va., June 6, 1915, McAtee. 

Genus PARAXENETUS Reuter 

PARAXENTETUS GUTTULATUS Uhler 

Fairly numerous; season June 7 to September 13; frequently | 
taken on foliage of the tulip tree, sometimes on grape vines. P. I. 

BIBLIOGRAPHY 

BANKS, NATHAN. 

Rare Hemiptera in Virginia, Hnt. News, vol. 18, 1907, p. 425. ‘ 

Eucerocoris (now Paraxenetus) guttulatus on foliage of tulip tree. 

Catalogue of the Nearctic Hemiptera-Heteroptera. American Wnt. Soe, 

Philadelphia, 1910, pp. 103-++viii. 

Records several species of Miridae from the District of Columbia. 

At the Ceanothus in Virginia. Ent, News, vol. 23, 1912, pp. 102-110. 

Seven species of Miridae recorded (p. 105); the name Lygus fuscono- 

tatus is an error for L. fiavonotatus Provancher, a synonym of pratensis 

Linneaus. 

BLATCHLEY, W. S. 

Heteroptera or true bugs of Eastern North America, 1926, 1116 pp., 215 figs. 

Records numerous species from our area. 

HEIDEMANN, OTTO. 

Note on the occurrence of a rare Capsid, near Washington, D. C. Proce. 

Ent. Soc. Wash., vol. 2, 1891, pp. 68-69. 

Cylapus tenvicornis Say is recorded for the first time. 

Note on the food-plants of some Capsidae from the vicinity of Washington, 

D.C. Proc. Ent. Soe. Wash., vol. 2, 1892, pp. 224-226. 

Twenty species are mentioned, 10 under Uhler manuscript names while 

4 others are misidentifications. Of the Uhler names some are accom- 

panied by descriptive matter sufficient to validate them. Five of them 

are identifiable and are accepted in the present paper. 
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“Heme ann, Orro.—Continued. 

i Heteroptera found on ox-eye daisy (Chr ysanthemum leucanthemum), Proc. 
Ent. Soc. Wash., vol. 4, p. 217, May 1899. 

| Twelve species of Miridae are included in the list, one of them under 

| a manuscript name, Apocremnus robustus Uhler. 
| [Notes on some hemipterous insects. ] 

Proc. Ent. Soc. Wash., vol. 12, 1910, pp. 45-57. 

Records the rearing of Hurychilopterella luridula Reuter from the 

District of Columbia; also the first specimen of a Sericophanes (S. heide- 

mannii Poppius then undescribed) from Plummer Island, Md. 

Knicut, Harry H. 

A revision of the genus Lygus as it occurs in America north of Mexico, 

with biological data on the species from New York. N. Y. (Cornell) 

Agr. Expt. Sta., Bull. 5391, 1917, pp. 555-645. 

Records nine species of Lyyus from local material, four of which are 

described as new. 

New species of Lopidea (Miridae, Hemiptera). Ent. News, vol. 28, 1917, pp. 

455-461. 

Four new species, Lopidea heidemanni, L. davisi, L. reuteri, and L. 

staphyleae described in part from local material. 

Old and new species of Lopidea from the United States (Hemiptera, 

Miridae). Ent. News, vol. 29, 1918, pp. 210-216. 

Four species recorded, and Lopidea sayi described in part, from 

Plummer Island. 

New and little-known species of Phytocoris from the eastern United States 

(Hemiptera-Miridae). Bull. Brooklyn Ent. Soe. vol. 15, 1920, pp. 

49-66. 

Three new species of Phytocoris described in part from local material 

while two others are recorded. 

Monograph of the North American species of Deraeocoris (Heteroptera, 

Miridae). 18th Rep. State Ent. Minnesota, for 1920 (1921), pp. 76-210, 

pls. viii-ix, 44 figs. Reprinted as Tech. Bull. No. 1, Univ. Minn. Agr. 

Exp. Sta., 1921, pp. 76-210. 

Records nine species of Deraeocoris from our region, of which four 

species are described in part from local material. Two new names are 

proposed, nitenatus for the preoccupied nitens Reuter, and nigritulus for 

nigritus Reuter. The name cuneatus proposed on p. 96 for one of our 

local species is preoccupied by poecilus (Reuter ms.) McAtee. 

The Miridae (or Capsidae) of Connecticut. Jn Hemiptera of Connecticut. 

Conn. Geol. Nat. Hist. Surv., Bull. 34, 1923, pp. 422-658, figs. 47-149. 

Ten new species and 3 new varieties are described in part. from local 

material, while some 20 other species are described which are now found 

in our area. 

A new Peritropis from the Eastern United States (Heteroptera, Miridae). 

Ent. News, vol. 34, 1923, pp. 50-52. 

Refers to P. saldaeformis from Washington, D. C. 

Descriptions of six new Miridae from Eastern North America (Hemiptera, 

Miridae). Can. Ent., vol. 58, 1926, pp. 252-256. 

Plagiognathus tiliae is described in part from District of Columbia 

material. 
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KnicuHt, Harry H.—Continued. , 

A key to the North American species of Macrolophus, with descriptions of 

two new species. (Hemiptera, Meridae.) Ent. News, vol. 37, 1926, pp. — 

313-316. 

Macrolophus separatus Uhler recorded and M. brevicornis described in 

part from local material. 

Notes on the distribution and host plants of some North American Miridae 2 

(Hemiptera). Can. Ent., vol. 59, 1927, pp. 3444. 

Alepidiella heidemanni Popping found breeding on Pinus virginiana, | 

Philophorus walshii Ubler breeding on Gleditsia triacanthos, while Crio- 

coris saliens Reuter and Phytocoris breviusculus Reuter are recorded 

from local material. 

Descriptions of 12 new species of Miridae from the District of Columbia 

and vicinity (Hemiptera). Proc. Biol. Soc. Wash., vol. 40, 1927, pp. 9-18. 

Twelve species and two new varieties are described from our region. 

Descriptions of 15 new species of Ceratocapsus (Hemiptera, Miridae). 

Ohio Journ. Sci., vol. 27, 1927, pp. 143-154. 

Three new species, Ceratocapsus uniformis, barbatus, and mcateei are 

described from local material. 

Key to the species of Oncerometopus with descriptions of five new 

species (Hemiptera, Miridae). 

Journ. N. Y. Ent. Soc., 36, No. 2, June 1928 (August), pp. 189-194. 

O. nitens new species described in part from local material. 

McATeER, W. L. 

Psyllidae wintering on conifers about Washington, D. C., Science, new ser., 

vol. 41, p. 940, June 1915. 

Lygus pratensis hibernating on pine. 

Key to the Nearctic species of Paracalocoris (lcteropiera. Miridae). Ann. 

Ent. Soc. Amer., voi. 9, 1916, pp. 366-390, 

Records from our region 5 species, 1 of which is described as new and 

11 varieties, 10 new. 

A sketch of the Natural History of the District of Columbia, Bull. Biol. 

Soe. Wash., 1, 1918, 142 pp., 4 maps. 

Refers to collecting localities for a few of the rarer Mirids. 

Notes on two Miridae, Camptobrochis and Paracalocoris (Heteroptera) - 

Ent. News, vol. 30, 1919, pp. 246-247. 

Camptobrochis poecilus validated and becomes available for the pre- 

occupied name, cunealis Reuter, originally described as a variety from 

the District of Columbia material ; notes on C. nebulosus also. 

McATEER, W. L., and MALtocn, J. R. 

Some annectant bugs of the super-family Cimicoidea (Heteroptera), Bull. 

Brooklyn Ent. Soc., vol. 19, pp. 69-82, Pl. 1, June, 1924. 

Peritropis saldaeformis Uhler recorded (p. 73). 

Poppius, B. 

Ubersicht der Pilophorous arten nebst beschreibung verwandter Gattungen 

(Hemiptera-Heteroptera). Ann. Soc. Ent. Belgique, vol. 58, 1914, pp. 

237-254. 

Pilophorous brunneus, new species, and Alepidiella heidemanni, new 

genus, new species, founded on local material. Pilophorus crassipes, 

new species, is recorded in part from District of Columbia, but the type 

was from Colorado and proves to be different, while the local specimens 

are referable to P. crassipes Heidemann. 
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“Revrer, O. M. 
| Bemerkungen tiber Nearktische Capsiden nebst beschreibung neuer Arten. 

Acta Soc. Sci. Fennicae, vol. 36, No. 2, 1909, pp. 1-86. 

There are recorded from our territory, 31 species and 5 varieties of 

which 16 species and 5 varieties besides 2 new genera are described, 

wholly or in part, from local material. One of the species, Phytocoris 

subnitidulus, is now regarded as a synonym of P. fumatus. Two other 

species had names preoccupied and have since been renamed as follows: 

Camptobrochis nigrita becomes Deraeocoris nigritulus Knight, while 

Camptobrochis nitens becomes Deraeocoris nitenatus Knight. The record 

for Camptobrochis grandis Uhler refers to Deraeocoris aphidiphagus 

Knight. Psallus cuneali Uhler a ms. name possibly validated here is 

preoccupied. 

UHLER, P. R. 

Observations on some remarkable forms of Capsidae. Proc. Ent. Soc. Wash., 

vol. 2, 1891, pp. 119-123. 

Describes Peritropis saldaeformis from local material, also records the 

finding of Cylapus tenuicornis Say by Heidemann. 

Observations on some remarkable Heteroptera of North America. Trans. 

Maryland Acad. Sci., 1892, pp. 179-184. 

Records Hadrodema puiverulenta, new species=Lygus rubicundus 

Fallen, from Washington. 

List of Hemiptera-Heteroptera of Las Vegas Hot Springs, New Mexico, 

collected by Messrs. E. A. Schwarz and Herbert 8S. Barber. Proc. U. 8. 

Nat. Mus., vol. 27, No. 1360, 1904, pp. 349-364. 

Describes Dichrodscytus elegans in part from Washington, D. C., but 

these eastern specimens have been shown to belong to a different species, 

namely Dichrodcytus tinctipennis Knight. 

Van DuzeEn, FP. P. 

Monograph of the North American species of Orthotylus (Hemiptera). 

Proc. Calif. Acad. Sci., vol. 6 (ser. 4), 1916, pp. 87-128. 

Records O. flavorsparsus Sahlberg and chlorionis Say from our region 

Catalogue of the Hemiptera of America north of Mexico excepting the 

Aphididae, Coccidae and Aleurodidae. Univ. Calif. Publ., Div. Ent., 

Tech. Bul., vol. 2, 1917, pp. 1-902. 

Records several species of Miridae from the District of Columbia. 

New species of Hemiptera chiefly from California. Proc. Calif. Acad. 

Sci. (ser. 4), vol. 8, 1918, pp. 271-308. 

Describes Pilophorus laetus and P. crassipes, in part from local material, 

but the name crassipes had previously been published for the same species 

by Heidemann. 
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DISTRIBUTION AND KEY OF THE NORTH AMERICAN 
COPEPODS OF THE GENUS DIAPTOMUS, WITH THE 
DESCRIPTION OF A NEW SPECIES 

By C. Dwieut Marsu 

Of the United States Department of Agriculture 

Since the publication of the “ Revision of the North American 
Species of Diaptomus” in the Transactions of the Wisconsin Acad- 
emy of Sciences, Arts, and Letters by Marsh in 1907, there have been 
many collections of material containing Diaptomi in various parts of 
North America and quite a number of publications have been issued 
by several investigators. There has been no other publication cover- 
ing the genus as a whole except the synopsis by Marsh in Ward and 
Whipple’s Fresh-Water Biology, and Tollinger’s paper on distribu- 
tion published in 1911. 

In addition to the published material, the author has accumulated 
many data from collections belonging to the United States National 
Museum, and others which have been sent to him, and from numerous 
collections made by him personally. It is thought that a paper 
covering the present knowledge of the distribution of the species 
would be helpful to others. 

It is understood, of course, that such a paper gives only the known 
distribution. In spite of the considerable number of collectors, only 
limited portions of the country have been studied with anything like 
thoroughness. Most of the collections have been of a sporadic char- 
acter, sometimes in only one or two localities in a State; very few 

collections have been made in the whole region of Canada, and Mex- 
ico is almost an unknown territory. While it can ordinarily be 
assumed that a species is found in the regions intervening between 
its extreme limits, it can not now be known what the extreme limits 
are, so that it is probable that the distribution is much wider than is 
shown by the collections. In the charts, in nearly all cases, the 
actual places of collections are indicated rather than a region where 
the species may be found. Perhaps all the locations for such species 
as D. oregonensis and DP. minutus are not indicated in Wisconsin 
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where they are widely distributed, but, generally speaking, the sym-_ 
it 

bols represent definite locations where collections have been made. 
It may be interesting to note that the species of Diaptomus have © 

few variable characteristics. They are morphologically very dis- 
tinct and maintain this distinctness even when widely separated geo- _ 
graphically. Systematists have had little excuse for making varie- 
ties of the species of this genus. 

It is noticeable, too, that North America has a /xaptomus fauna 
quite distinct from that of the other continents. LD. bacillifer, which, 
curiously, has been found in only two localities in America is a 
common species in Europe and Asia. <A variety of D. edseni is said 
to have been found in Siberia. J). castor occurs in Greenland. With 
the exception of these three species all the North American Diaptomi 
are peculiar to the Western Hemisphere, and only one North Amer- 
ican species has been found in South America. 

Without doubt the principal controlling factor in distribution is 
temperature; while some species can live under a rather wide range 
of temperature, many of them are distinctly stenothermal. 

For the convenience of those caring to make determinations of 
species a key is given which includes all the species now known. 
This key is based on the similar key prepared by the author for 
Ward and Whipple’s Fresh-Water Biology with some corrections 
and additions. 

Each species is followed by the date of original publication in 
order to facilitate reference to the bibliography which accompanies 
the paper. 

DIAGNOSTIC KEY TO THE KNOWN NORTH AMERICAN SPECIES OF DIAPTOMUS 

1 (20). Antepenultimate segment of the male right antenna without distinct 

CG) Gov aC O Es Hd eh. 3 Spee, Weibel email i tee at Sale oat tN Eat apd bivae Gynt ee 8 2: 

2 (8). Right and left fifth feet of male nearly equal in length, terminal hook of 

right foot symmetrical_______ Diaptomus oregonensis Lilljeborg, 1889. 

3n(2) ett hith foot ofmalershorter than! nicht!’ += 42234 sone 4, 

4 (9). Left fifth foot of male reaching beyond first segment of right exopo- 

UGG os ae tts tae Eola ha ee 2) 5. 

5 (8). Right endopodite of male fifth foot equal in length to first segment of 

CX ODOC IPSS Se yee Re Nas PRM SUN ee Set ene 2 ee ee 6. 

6 (7). Terminal hook of second segment of right exopodite denticulate. 

Diaptomus marshi Juday, 1914. 

7 (6). Terminal hook of exopodite of right fifth foot of male uniangular. 

Diaptomus reighardi Marsh, 1895. 

8 (5). Endopodite of right fifth foot of male longer than first segment of exo- 

podite, terminal hook of right foot biangular. 

Diaptomus mississippiensis Marsh, 1894. 

9 (4). Left fifth foot of male reaching end of first segment of right exopodite 

or--only--slightly -.exeeeding--it=--a--4-0- es et er 10. 

10 (18). Antepenultimate segment of right antenna of male produced at distal 

end intova ‘blunt, point. 2S ee ee ee 1 ba L 
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11 (12). First segment of right exopodite of male fifth foot with marked quad- 

rangular hyaline appendage___________ Diaptomus birgei Marsh, 1894. 

12 (11). First segment of right exopodite of male fifth foot with triangular pro- 

LE PY 0} 1 ae ne a ee ee ee Diaptomus virginiensis Marsh, 1915. 

13 (10). Antepenultimate segment of right antenna of male not produced into 

Dignt pomph-oncdrstalend “551381 P20 27S SUN Eee AEA 14. 

14 (15). Inner process of the terminal segment of exopodite of left fifth foot of 

male falciform, no hyaline appendage on first segment of right exo- 

10,0 is ae SRE eee 7 is ee ee a Diaptomus pallidus Herrick, 1879. 

15 (14). Inner process of terminal segment of left exopdite of male fifth foot 

COE POH OY hwo eS 0 2 SS Pi na ne PR Ee 16. 

16 (17). Endopodites in both male and female fifth feet two-segmented, a hyaline 

process on second basal segment of right fifth foot of male. 

Diaptomus castor Jurine, 1820. 

17 (16). Endopodites of both male and female fifth feet one-segmented, or in 

D. tyrelli the left endopodite of the male is sometimes indistinctly 

two-segmented, a hyaline appendage on inner distal angle of first 

segment of right exopodite of male fifth foot___________________ 18. 

18 (19). Lateral spine of second segment of right exopodite nearly straight; no 

blunt spine on posterior surface of this segment. 

Diaptomus tyrelli Poppe, 1888. 

19 (18). A second hyaline appendage on dorsal side of distal margin of first 

segment of right exopodite of male, lateral spine of second segment 

of right exopodite strongly curved, and a blunt spine on the posterior 

surface of this segment_____-___ Diaptomus coloradensis Marsh, 1911. 

20 (1). Antepenultimate segment of right antenna of male with lateral lamella 

MOC TMU Me LO CES See ee ee se ole 

21 (30,52). Antepenultimate segment of right antenna of male with hyaline 

JPN CTE, St pg ie a RR EES Seo ee oer eee ee once ESTEE 22s 

22 (25). Hyaline lamella broad, extending beyond the end of the segment, sec- 

ond basal segment of right exopodite of male fifth foot armed on the 

DOSterior Surtace witha small hook 29. 3 st 2 eee Zee 

23 (24). In male fifth foot the right endopodite is about one-half as long as the 

first segment of the exopodite, the left endopodite reaches about the 

middle of the second segment of the exopodite; in the female fifth 

foot the exopodite is two-segmented, with two spines representing the 

third segment; the setae on the endopodites are of ordinary length. 

Diaptomus leptopus Forbes, 1882. 

24 (23). In male fifth foot the right endopodite about equals in length the first 

segment of the exopodite, the left endopodite nearly reaches the end 

of the second segment of the expodite; in female fifth foot the third 

segment of the exopodite is indistinctly separated, two spines on the 

third segment and one on the second, the setae of the endopodites are 

UHUSialby one es 2 See Se ee Diaptomus piscinae Forbes, 1893. 

25 (22). Hyaline lamella antepenultimate segment of right antenna of male nar- 

row, extending beyond the end of the segment slightly if at all___ 26. 

26 (27). Second basal segment of right fifth foot of male armed with a hook 

equal in length to the first segment of the exopodite. 

Diaptomus clavipes Schacht, 1897. 

27 (26). Second basal segment of right fifth foot of male not armed with 

LEO aoe ae Sens RE eS ee ane oe ts ee i eS 28. 

28 (29). First segment of exopodite of right fifth foot of male short and broad. 

Diaptomus gatunensis Marsh, 1913. 
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29 (28). First segment of exopodite of right fifth foot of male elongate. 

Diaptomus leoninicollinus Marsh, 1913. 
30 (21,52). Antepenultimate segment of right antenna of male bears a slender — 

SUTAISNE pDLOGCCSS ae ete Soe ee Oe 315 
31 (36, 43). Process much shorter than the penultimate segment___________ 32.0 
32 (35). Right endopodite of male fifth foot rudimentary__________________ 33. 
33 (34). Lateral spine of second segment of right exopodite of male fifth foot — 

“Fel 101) 047) OO ay ee eI NRO ger NCTA Diaptomus lintoni Forbes, 1893. — 
34 (33). Lateral spine of second segment of right exopodite of male fifth foot 

nearer the proximal end of the segment. 

Diaptomus trybomi Lilljeborg, 1889. 
35 (32). Right endopodite of male fifth foot about equal in length to the first 

segment of the exopodite; lateral spine of second segment of the 
exopodite located near the center of the segment. First segment of 

the female abdomen has a process extending backward from the 

posterior margin of the right side_____ Diaptomus judayi Marsh, 1907. 

36 (31,43). Process nearly or fully equals penultimate segment___________ 3T. 

37 (38). Right endopodite of male fifth foot equals in length first segment of 

exopodite, spines of first basal segments large. 

Diaptomus tenuicaudatus Marsh, 1907. 

388 (37). Right endopodite of male fifth foot exceeds length of first segment 

of exopodite, spines of first basal segments small_______________ 39. 

39 (40). Endopodites of male fifth feet two segmented. 

Diaptomus arcticus Marsh, 1920. 

40 (39). Endopodites of male fifth feet one segmented____________________ 41. 

41 (42). Inner process of terminal segment of left fifth foot of male falciform. 

Diaptomus bacillifer K6élbel, 1884. 

42 (41). Inner process of terminal segment of left fifth foot of male digitate. 

Diaptomus sicilis Forbes, 1882. 

43 (31, 36). Process exceeds in length penultimate segment________________ 44, 

44 (49). Lateral spine of second segment of exopodite of right fifth foot of male 

terminal or nearly so, antennae reach proximal end of furca_____ 45. 

45 (46). Process of antepenultimate segment of right antenna of male only 

slightly longer than penultimate segment, antennae equal in length to 

cephalothoran. 5 = sy Be ee Diaptomus shoshone Forbes, 1893. 

46 (45). Antennal process of male exceeds ultimate segment, antennae reach 

181) UH Gr: eee eee anne © NOY SEDO 7 5, UP MN POWs a WO Pee Me meas ye 0 vena A 47. 

47 (48). Endopodites of male fifth clavate, a small tooth about midway of 

inner border of second segment of the exopodites of the female fifth 

POC. Fens ae ee 4 ed pe Bp Diaptomus augustaensis Turner, 1910. 

48 (47). Endopodites of male fifth feet slender and straight, no tooth on inner 

border of second segment of exopodite of female fifth foot. 

Diaptomus wardi Pearse, 1905. 

49 (44). Lateral spine of second segment of right exopodite of male fifth foot on 

proximal half of segment, antennae reach beyond furca__________ 50. 

50 (51). Lateral spine of second segment of right exopodite of male fifth foot 

short, right endopodite rudimentary, endopodites of female fifth feet 

TUGIM Guibas yes se ee eee Diaptomus minutus Lilljeborg, 1889. 

51 (50). Lateral spine of second segment of right exopodite of male fifth foot 

long, right endepodite equals in length first segment of exopodite. 

Diaptomus ashlandi Marsh, 1893. 



"arr. 14 | NORTH AMERICAN COPEPODS—MARSH 5 

§2 (21,30). Antepenultimate segment of right antenna of male bears curved 

53 (58). Process equals or exceeds in length penultimate seementeeus 54. 

_ 64 (55). Process about equals in length last two segments, second basal segment 

of right fifth foot of male dilated on inner margin, endopodites of 

fifth feet in both sexes indistinctly two-segmented. 
| Diaptomus eiseni Lilljeborg, 1889. 

_ B55 (54). Process slightly exceeds in length penultimate segment___________ 56. 

' 56 (57). Appendage of antepenultimate segment of male antenna broad, in male 

fifth foot outline of second segment of right exopodite convex, with 

lateral spine nearly terminal, terminal hook sinuate. 

Diaptomus franciscanus Lilljeborg, 1889. 

57 (56). Appendage of antepenultimate segment of male antenna slender, in 

male fifth foot outline of second segment of right exopodite biconcave, 

lateral spine distad of center of segment, terminal hook symmetrical. 

Diaptomus mexicanus, new species. 

58 (53). Process shorter than penultimate segment________________________ 59. 

59 (70,73). One or both terminal processes of last segment of left exopodite 

Of male fihoroog oistinctly faleiform=.. 294.5 eee ee 60. 

60 (67). Right endopodite of fifth foot of male small, shorter than first seg- 

MEH GOleXOpPOClLve oer tgies eal seTGd Te) NIE BNET OIG Te 61. 

61 (64). In right fifth foot of male the terminal segment of the exopodite 

is slender and elongate; the terminal hook is stout; the endopodite 

TSH OG Whi sY ey 1h oh es SE es ae Se Pee og eereerre. | 3 4p CA 62. 

62 (63). The lateral spine long and slender; the left endopodite is spatulate. 

Diaptomus spatulocrenatus Pearse, 1906. 

63 (62). Lateral spine stout; left endopodite long and slender. 

‘Diaptomus conipedatus Marsh, 1907. 

64 (61). Terminal segment of right exopodite of male is of usual proportions; 

the terminal hook is not markedly broad; the endopodite is dis- 

65 (66). Left fifth foot of male reaches end of second basal segment of Tighe 

foot, lateral spine of second segment of right exopodite at about two- 

Ehinds ts Wenephe sy ee se hie. Wo Diaptomus sanguineus Forbes, 1876. 

66 (65). Left fifth foot of male exceeds second basal segment of right foot, 

lateral spine of second segment of exopodite nearly terminal, dorsal 

process on fifth cephalothoracic segment of female. 

Diaptomus saltillinus Brewer, 1898. 

67 (60). Right endopodite of fifth foot “of male distinctly longer than first seg- 

MEME OL OXOPO CLE eee Tee SPEER Etie es  a EE 68. 

68 (69). First segment of right exopodite of male fifth foot has transverse ridge 

on the posterior surface, the lateral spine of the second segment is 

about one-half as long as the segment, the first segment of the female 

abdomen has a prominent Swelling on the right side. 

Diaptomus asymmetricus Marsh. 1907. 

69 (68). First segment of right exopodite of male fifth foot has two curved 

processes on posterior side, the lateral spine of the second segment 

equals or exceeds in length the segment, the fifth cephalothoracic 

segment of the female is armed with two dorsal processes. 

Diaptomus dorsalis, Marsh, 1907. 

70 (59, 73). One of the terminal processes of the left exopodite of male is a 

Straight o: nearly Straight, shanp) spine2 <2 s- 2. ys ee (fe 
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71 (72). In male fifth feet the lateral spine of the second segment of the right 

exopodite is short, one-third the length of the segment, the terminal 

hook is broad and Ssaber-like, the left endopodite is marked with. 

transverse striae; the endopodites of the female fifth feet are two- 

Ssegemented 222 = ats" BAR ie Diaptomus stagnalis Forbes, 1882. 

72 (71). In male fifth feet the lateral spine of the second segment of the right 

exopodite is long, equaling in length the two segments of the exo- 

podite, the terminal hook is long and slender, the left endopodite is 

not marked with transverse striae; the endopodites of the female fifth 

feet are one-segmented____-______ Diaptomus floridanus Marsh, 1926. 

73 (59, 70). Terminal processes of left exopodite of fifth feet of male are digiti- 

SF OTBUY DY es nal a a ht Beane RRP IU I a 74. 

74 (78). The right endopodite of the male fifth foot equals or exceeds the first 

segment of the exopodite______________ se fe oleh ee 75. 

75 (76,77). The endopodites of the fifth feet of male are one-segmented. 

Diaptomus novamexicanus Herrick, 1895. 

76 (75, 77). In both male and female fifth feet the endopodites are two-seg- 

mented. The exopodites of the female fifth feet are three-segmented. 

Diaptomus bakeri Marsh, 1907. 

77 (75,76). In male fifth feet, right endopodite two-segmented, left one-seg- 

mented, first segment of female abdomen has a digitiform process on 

right distal border_____-____ Diaptomus washingtonensis Marsh, 1907. 

78 (74). Right endopodite of male fifth foot shorter than first segment of exopo- 

(0 £2 satan a oe RN aN RI Re mR Te eT NY rd 79 

79 (80,83). In male fifth feet, second basal Segment and first segment of ex- 

opodite of right foot without hyaline appendages, lateral spine of 

second segment of exopodite nearer proximal end of segment. 

Diaptomus nudus Marsh, 1904. 

80 (79,83). In male fifth feet a hyaline appendage on first segment of right 

ESXODOMIte ets oe Bye ye wen Pe peli ry a le ES re Beg ek he 81. 

81 (82). In male fifth feet a hyaline appendage on inner distal angle of first 

segment of right exopodite, right endopodite nearly equal in length 

to first segment of exopodite, digitiform process on right distal mar- 

gin of female abdomen_____~-- Diaptomus signicauda Lilljeborg, 1889. 

82 (81). In male fifth feet a quadrangular hyaline appendage on inner distal 

half of first segment of right exopodite, right endopodite much shorter 

than the first segment of the expodite. 

Diaptomus siciloides Lilljeborg, 1889. 

83 (79, 80). In male fifth feet second basal segment of right foot with one or 

hyaline appendages, an oblique ridge on the posterior surface of the 

second segment of the right exopodite_____-___-_~_~-_--_-__--- 84. 

84 (85). In male fifth feet the lateral spine of the second segment of the right 

exopodite equais in length the segment, there is a dorsal process on 

the fifth cephalothoracie segment of the female. 

Diaptomus albuquerquensis Herrick, 1895. 

85 (84). In male fifth feet the lateral spine of the-second segment of the right 

exopodite equals in length one-half of the segment, there is no dorsal 

process on the fifth cephalothoracic segment of the female. 

Diaptomus purpureus Marsh, 1907. 

DIAPTOMUS ALBUQUERQUENSIS Herrick, 1895 

D. lehmeri Pearse 1904 is D. albuquerquensis of Herrick published 

in 1895. PD. albuquerquensis Schacht 1897 is D. floridanus Marsh. 

i) 

i 
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D. albuquerquensis was first found, as the name indicates, in New 
Mexico. It has been collected at various places in eastern Colorado 
by Dodds 1915a, 1917, 1920, and 1924, and by the author, and was 
reported by Juday 1915 from Lake Amatitlan, Guatemala, and from 
Mexico City. Its distribution is shown in Figure 1. 

=, FIGURE 1.—DISTRIBUTION OF DIAPTOMUS ALBUQUERQUENSIS HERRICK (A), D. BACILLIFER KOLBEL, 

(+), D. BIRGEI MARSH (@), D. CASTOR JURINE (©), AND D. EISENI LILLJEBORG (0D) 

DIAPTOMUS ARCTICUS Marsh, 1920 

D. arcticus was named from material collected by Frits Johansen 
on Herschel Island, and up to this time has been found in no other 

locality. 
DIAPTOMUS ASHLANDI Marsh, 1893 

D. ashlandi occurs in the Great Lakes, in Round Lake, and Pine 
Lake, in Michigan, these lakes being connected with Lake Michigan; 
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in Yellowstone Lake, in Flathead Lake, Mont.; in Lake Pend 

d’Oreille, Idaho; in Washington Lake, Seattle; and has been reported 
by Schacht, 1897, in Indiana and Oregon. Its distribution is shown 
in Figure 2. 

DIAPTOMUS ASYMMETRICUS Marsh, 1907 

This species has been reported only from Habana, Cuba, in a 
collection sent by Prof. C. F. Baker. 

DIAPTOMUS AUGUSTAENSIS, Turner, 1910 

Turner’s original description of his material, from a temporary 
pond in a marsh at Augusta, Ga., constitutes the only known record 
of this species. 

FIGURE 2.— DISTRIBUTION OF DIAPTOMUS ASHLANDI MARSH (@), D. CLAVIPES SCHACHT (++), D. DORSALIS 

Marks (0), AND D. LEPTOPUS FORBES (OQ) 

DIAPTOMUS BACILLIFER Kolbel, 1884 

The distribution of D. bacillifer in North America is shown in Fig- 
ure 1. It was first found in America in collections made by Frits 
Johansen at Bernard Harbor on the Arctic coast of Canada, March, 
1920, and later in collections made by Professor Parker on St. Paul 
Island, off Alaska. An examination of the description of a species 
found in the mountains of Colorado by Dodds 19150, and called by 
him /). arapahoensis, makes it evident that this is D. bacillifer. 

This species is found in many localities in northern Europe and 
Asia, in the islands north of Siberia, and in the mountains of south- 
ern Europe and central Asia. It is a stenothermal form confined to 
the colder waters. While it has been found in America in only the 
three localities, and those far apart, it is probable that further collec- 
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tions will show its presence in other localities in northern Canada 
and at high altitudes farther south. The occurrence of this species 
in America is of special interest, as it is the first instance of a species 
of Diaptomus being found in both the Eurasian and American con- 
tinents. 

DIAPTOMUS BAKERI Marsh, 1907 

D. bakeri has been found in only two localities, both in the State of 
California, Stanford University and Monterey. 

DIAPTOMUS BIRGEI Marsh, 1894 

D. birget was first found near New Lisbon, Wis. Since the original 
description in 1894 it has been found in Eagle Lake, near Warsaw, 
Ind.; in Richmond, Ind.; Cold Spring Harbor, on Long Island; sev- 
eral localities in the immediate vicinity of Washington, D. C.; by 
Coker, 1926, in lakes at the headwaters of the Catawba, N. C., and 
has been reported by Klugh, 1926, at Barriefield, Ontario, and St. 
Andrews, New Brunswick. The distribution is shown in Figure 1. 

DIAPTOMUS (MONOCULUS) CASTOR Jurine, 1820 

D. castor is widely distributed in Europe and has been reported by 
Stephenson, 1913, and Haberbosch, 1920, on the western coast of 
Greenland. Its distribution is shown in Figure 1. It does not occur 
on the continent of America. 

DIAPTOMUS CLAVIPES Schacht, 1897 

This species was first described from material collected in the 
Okoboji Lakes in northwestern Iowa. Brewer, 1898, found it in tem- 
porary pools in Nebraska, calling it D. nebraskensis. Beardsley, 
1902, reported it from Greeley, Colo. The author found it at Hugo, 
Colo., and in lakes near Pikes Peak, in the same State. Dodds, 1908, 
1915a, 1917, 1920, 1924, reported it from La Junta and several other 
localities in Colorado. A letter to the author from C. I. Alexander 
stated that he had found it near Fort Worth, Tex. The distribution 
is shown in Figure 2. 

DIAPTOMUS COLORADENSIS Marsh, 1911 

D. coloradensis was originally described from material collected at 
Mount Carbon, Kremmling, Corona, and Tolland, Colo. It occurred 
in a number of small bodies of water near Mount Carbon. Later it 
was repeatedly found by the author near the Salina Experiment Sta- 
tion of the United States Department of Agriculture in Utah, and 
in the summer of 1928 it was found in the lake at Palisade Park, about 

6 miles south of Manti, Utah. All of these locations except the last 
are 8,000 feet or more in altitude; Palisade Park is 5,900 feet. It 

33073—29 2 



10 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 75 

is a matter of considerable interest that its altitudinal distribution | 

is so restricted. It has been collected at different times from June 

until late in September. Its distribution is shown in Figure 7. 

DIAPTOMUS CONIPEDATUS Marsh, 1907 

D. conipedatus has been found in only one locality—Slidell, La. 

DIAPTOMUS DORSALIS Marsh, 1907 

D. dorsalis has been found only in the States of Florida and Lou- 
isiana. In Florida it occurred in Little Lake George, Lake Monroe, 
Middle Lake, and the St. Johns River. In Louisiana it has been 

found at Slidell and Guzman. Its distribution is shown in Figure 2. 
It is probable that it will be found in other States bordering on the 
Gulf of Mexico. 

DIAPTOMUS EISENI Lilljeborg, 1889 

The distribution of D. e¢send is shown in Figure 1. It was origi- 
nally found near Fresno in California. Brewer in 1898 reported it 
from Lincoln, Nebr. Cushman in 1908 found it at Battle Harbor, 
Labrador. In 1922 Rylov found what he considers a variety of 
D. etsent and which he has named PD. etseni var. orientalis in Si- 
beria. This is a remarkable distribution, the three localities in 
America being about as far apart as they could be and be on the 
continent, and the fourth locality being on the opposite side of the 
world. 

DIAPTOMUS FLORIDANUS Marsh, 1926 

D., fioridanus has been found only in Florida, in ponds in Polk 
County. 

DIAPTOMUS FRANCISCANUS Lilljeborg, 1889 

In the original description of this species by DeGuerne and Rich- 
ard, it is stated that it was common in the neighborhood of San 
Francisco, Calif. It has not been reported in any other locality. 

DIAPTOMUS GATUNENSIS Marsh, 1913 

D, gatunensis was first found in the Panama Canal Zone, in the 

“Black Swamp” near the old line of the Panama Railroad, and in 
a pond at Bohio. Dodds later reported it in several localities in 
the Canal Zone. 

DIAPTOMUS JUDAYI Marsh, 1907 

D. judayt has been found in only one locality, Twin Lakes, in the 
Rocky Mountains of Colorado. 
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DIAPTOMUS LEONINICOLLINUS Marsh, 1913 

D. leoninicollinus has been found only near Lion Hill in the 
Panama Canal Zone. 

DIAPTOMUS LEPTOPUS Forbes, 1882 

D. leptopus was found by Forbes near Normal, Ill., and at Woods 
Hole, Mass. Herrick and Turner 1895 reported it from Minnesota. 
Pearse 1906 found it at Cambridge, Medford, and Wellesley, Mass. 

Stromsten 1920 found it in the Okoboji region in Iowa. The author 
has found it near Ripon, Wis., at Marquette, Mich., at Hammond 
and Gary, Ind., at Kremmling, Colo., and in Panguitch Lake in 
southern Utah. Juday in correspondence states that he has found 
it in Devils Lake, N. Dak. Its distribution is shown in Figure 2. 

DIAPTOMUS LINTONI Forbes, 1893 

Forbes’ original description of D. dintoni was from material col- 
jected in the lakes of Yellowstone Park. Dodds 1915a, 19156, 1917, 
found it near Tolland, Colo., and the author found it in Buffalo 
Horn Lake in the Gallatin Valley, Mont., and in material collected 
by Prof. Chancey Juday in Laguna Canyon, Calif. Its distribution 
is shown in Figure 8. 

DIAPTOMUS MARSHI Juday, 1914 

Juday’s original description was from collections made at Puerto 
Barrios and Los Amates, Guatamala. The author found it in the 
Comacho and Mindi Reservoirs and the Rio Trinidad in the Canal 
Zone, and in collections made by F. J. Dyer at La Ceiba, Honduras. 
Pearse 1915 collected it at Fundacio, Colombia. D. colombiensis 
Thiebaud 1914, found in Laguna de Ubaque, Colombia, is ). marsha. 
Dodds 1926 reported it in several localities in the Canal Zone. Its 

distribution is shown in Figure 6. 

DIAPTOMUS MEXICANUS, new species 

Many years ago a single specimen of a Déaptomus was found in a 
collection made by Rev. C. D. Campbell near Mexico City. The 
specimen was a mature male evidently allied to DP. franciscanus 

Lilljeborg, but with characteristics which clearly distinguished it 
from that species. Of course, a new species should be founded on a 
considerable number of individuals; therefore the notes on this ani- 
mal were kept in readiness for use when further material should 
come to hand. In spite of a generation or so of delay, the creature 
has not again shown up. It is, however, so distinctly different from 
others that it seems wise to give it a name. Very little collecting 
of Copepoda has been done in Mexico, and it seems highly probable 
that others may find it later. 
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The descriptive notes which follow apply, of course, only to the 
male. Length, 1.2mm. The antennz do not quite reach the furca. 
The furca is ciliated on the inner margins. The antepenultimate 
segment of the right antenna has a slender, curved appendage which 
slightly exceeds in length the penultimate segment, Figure 3. The 
first basal segments of the fifth foot, Figure 4, have rather large 

spines. The second basal segment of the right foot is quadrangular, 
its length about twice its width. The first segment of the right 

exopodite is also quadrangular and 
is about four-fifths as long as the 
second basal segment; the second 
segment is about twice as long as 
the first, is strongly curved out- 
wardly, and has the lateral spine 
distad of the middle of the seg- 
ment, while opposite the spine, 
near the inner margin, there is a 
small cuticular protuberance on the 
posterior surface; the terminal 
hook is symmetrically curved and 
its length equals that of the exopo- 
dite and second basal segment com- 
bined. The right endopodite is 
broad, pointed, two-segmented, and 
reaches the end of the first segment 
of the exopodite. The left fifth 
foot about reaches the end of the 

Figures 3-4.—3, DIAPTOMUS MEXICANUS, NEW first, segment of the right exopo- 
SPECIES, TERMINAL SEGMENTS OF RIGHT AN” . . . 

TENNA OF MALE; X 607. 4, Diapromusmen- Gite; the terminal segment is setose 

CANUE, NEW, BEEUIES, BIH HiGHE x0OT On on ine mner mare ang Dears we 
MALE; X 307 age : 

digitate processes; the endopodite 
is slender, one-segmented, and is nearly as long as the two segments 
of the exopodite. 

DIAPTOMUS MINUTUS Lilljeborg, 1889 

Diaptomus minutus was described from collections made in Green- 

land and at St. Johns, Newfoundland. DeGuerne and Richard, 1892, 
reported it from Iceland. Marsh found it in many lakes in Wis- 
consin and northern Michigan. It occurs in the Great Lakes, the 
Finger Lakes of central New York, and in two localities in Maine. 
It has been found at Dalhousie, New Brunswick, was reported by 
Willey from the Shubenacadie River, Nova Scotia, and occurred in 
collections made by Professor Mackay from Nipigon Lake. While 
it is a very abundant species in the regions where it is found, it is, 
so far as the continent of North America is concerned, somewhat 
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limited in its distribution. With the exception of a single specimen 
reported by Schacht from the Yellowstone National Park it does not 
occur west of Wisconsin, nor south of the southern borders of Wis- 
consin, Michigan, and New York, except in Lake Maxinkuckee in 
northern Indiana. New Brunswick and Lake Nipigon limit its con- 
tinental distribution in the north. It is typically a cold-water form 
and in the more southern parts of its range is largely confined to the 
deeper lakes. Its distribution is shown in Figure 5. 

[haste 
FIGURE 5.—DISTRIBUTION OF DIAPTOMUS MINUTUS LILLJEBORG (@), D. MISSISSIPPIENSIS MARSH (1), 

D. NOVAMEXICANUS HERRICK (A), D. NUDUS MARSH (©), AND D. TYRELLI POPPE (+) 

DIAPTOMUS MISSISSIPPIENSIS Marsh, 1894 

D. mississippiensis was described from material collected by Pro- 
fessor Birge at Jackson, Miss.; it was later found in collections made 
by him at Guzman and Slidell in Louisiana. Turner, 1910, found it 
at Augusta, Ga., and Schacht, 1897, reported it from Lake Maitland, 
Fla. Mr. E. Foster has written to the author that he found it in two 

localities near New Orleans, but not in any numbers. Its distribution 
is shown in Figure 5. 
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DIAPTOMUS NOVAMEXICANUS Herrick, 1895 

D. novamexicanus was described by Herrick from material col- | 
lected at Albuquerque, N. Mex. It has been found in only one other 
locality—Burbank, Utah. It may be noted that in Herrick’s de- | 
scription it was stated that the second segment of the exopodite of 
the fifth foot of the female bears two spines. In the material ex- 
amined by the author there has been a third minute spine on this © 
segment in some individuals. The distribution of the species is | 

shown in Figure 5. 

DIAPTOMUS NUDUS Marsh, 1904 

D. nudus was described from collections made by Prof. H. B. Ward ~ 
in lakes in the vicinity of Pikes Peak, Colo.; Dead Lake, Lake Michi- 
gan, Lake Rocks, and Mirror Lake. Dodds, 1908, reported it at 
Boulder, Colo., and in 1915@ from Tolland, Colo. It has also been 
found in Colorado, at Kremmling, and in a pond in the city park, 
Denver. Quite recently it has been collected in Utah Lake, Utah, and 
in Jacobs Lake in the Kaibab National Forest in Arizona. Its dis- 
tribution is shown in Figure 5. 

DIAPTOMUS OREGONENSIS Lilljeborg, 1889 J 

D. oregonensis was first found near Portland, Oreg. It has re- 
cently been reported by Brehm from Vancouver, British Columbia. 
It is rather strange that these are the only reports of its occurrence 
on the Pacific side of the continent. Herrick collected it in Lake 
Minnetonka, Minn., and it was found in collections made by Doctor 
Hemingway in Lake Vermilion in northern Minnesota. It occurs 
in many lakes in Wisconsin and northern Michigan. It is in Lake 
Superior, Lake Michigan, the Detroit River, and Lake St. Clair and 
in Lake Erie. Without much doubt it is in Lakes Huron and On- 
tario, although it has not been reported from them. Stromsten, 1917, 
found it in the Okoboji Lakes in Iowa. It occurs in northern [li- 
nois and Indiana. Pearse’s pygmaeus, which is without doubt ore- 
gonensis, was found in eastern Massachusetts. Klugh, 1926, found 
it in New Brunswick and the Province of Ontario. Doctor Congdon 
collected it at Kinistino, Saskatchewan, the most northern point of 
its known range. In the region of the Great Lakes it is the most 
common species of the genus. Its distribution is shown in Figure 6. 

DIAPTOMUS PALLIDUS Herrick, 1879 

D. pallidus is widely distributed in the general region of the 
Mississippi Valley. Herrick, in his original description, speaks of 
it as abounding in the larger lakes of Minnesota and later says that 
it is in the entire Mississippi Valley. Stromsten, 1917, found it in 
the Okoboji Lakes and Brewer, 1898, and Pearse, 1905, found it 
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abundant in eastern Nebraska. It occurs as far west as Pueblo, 

Colo., and as far south as New Orleans. E. Foster has reported to 
the writer that it is the most common form near New Orleans, oc- 
curring through the year. The most eastern locations are Ohio, 
where it was found by Turner, and Alabama; there may be some 
doubt about the Alabama situation—it is based on a statement by 

FIGURE 6.—DISTRIBUTION OF DIAPTOMUS OREGONENSIS LILLJEBORG (@), D. MARSHI JUDAY (+), D. 

TENUICAUDATUS MARSH, (0), AND D. PISCINAE FORBES ((Q) 

Herrick that he had found there a form “ like pallidus.” It is a little 
strange that it has been found in only one place in Wisconsin, in 
Heart Lake, Marquette. Its distribution is shown in Figure 8. 

DIAPTOMUS PISCINAE Forbes, 1893 

In the paper by Marsh, 1907, D. piscinae was considered a variety 
of D. leptopus. Further collections make it probable that the differ- 
ences which distinguish this from D. leptopus are constant, and it 
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seems desirable to consider it a distinct species: Forbes described 
the species from material gathered at Gardner, Mont. Schacht, 1897, 
found it in collections from Portage Slough, Manitoba. Dodds, 
1908, 1915a, 19156, 1924, found it in Colorado in Red Rock Lake, 
Boulder, Tolland, and in several lakes in the Pikes Peak region. It 
has also been found in Colorado at Mount Carbon, in a lake between 
Kebler Pass and Floresta, and in Twin Lakes. It has been collected 
in the Birch Hills, Saskatchewan; in Flathead Lake and at Red 
Lodge in Montana; in Devils Lake, N. Dak.; at Ithaca, N. Y.; and 

at Woods Hole, Mass. Its distribution is shown in Figure 6. It is 
noticeable that while, like D. /eptopus, it occurs in both the East and 

FIGURE 7.—DISTRIBUTION OF DIAPTOMUS REIGHARDI MARSH (@), D. COLORADENSIS MARSH (QO), 

AND D. SALTILLINUS BREWER (+) 

West, it has not been collected in the Central States where D. leptopus 
is fairly common. 

DIAPTOMUS PURPUREUS Marsh, 1907 

D. purpureus was described from material collected by Prof. C. F. 
Baker at Habana, Cuba, and no other collections have been made 
up to the present time. 

DIAPTOGMUS REIGHARDI Marsh, 1895 

The original description of D. reighardi was made from collec- 
tions made in Intermediate Lake in northern Michigan. It has 
since been found in Crooked Lake in northern Michigan; in a lake 
on Beaver Island in Lake Michigan; at Zion, Ill.; Hammond and 

Gary, Ind.; and at Sodus Bay, N. Y. Its distribution is shown in 
Figure 7. 
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DIAPTOMUS SALTILLINUS Brewer, 1898 

Brewer described DP). saltillinus from collections made in the vicin- 
_ ity of Lincoln, Nebr. It was found by Pearse, 1905, in other locations 
in Nebraska, and Mr. C. I. Alexander has written that he has found 
it in the neighborhood of Fort Worth, Tex. Its distribution is 
— shown in Figure 7. 

DIAPTOMUS SANGUINEUS Forbes, 1876 

Forbes’s description was from material obtained near Normal, I1., 
where he said it occurred rather abundantly. Herrick, 1884, found it 
near Minneapolis, Minn.; Brewer, 1898, reported it in Nebraska; 

FIGURE 8,—DISTRIBUTION OF DIAPTOMUS SANGUINEUS FORBES (@), D. PALLIDUS HERRICK (QO), AND 

D. LINTONI FORBES (+) 

and Pearse, 1905, reported it in Nebraska and Spokane, Wash. 
Pearse, 1906, also found it at Wellesley and Medford, Mass. Gissler, 
1881, found it at Glendale, Long Island. Herrick reported it in 
Alabama; and Turner, 1910, from Augusta, Ga. Foster found it 
near New Orleans, La.; and Stromsten, 1920, in the Okoboji Lakes. 
It has also been found near Ripon, Wis., and at Saranac Inn, N. Y. 
It is probable that more complete collections will show that it is 
common to all the Eastern States. Its distribution is shown in 
Figure 8. 

DIAPTOMUS SHOSHONE Forbes, 1893 

D. shoshone was named from the place where it was first found, 
Lake Shoshone, in the Yellowstone National Park. Forbes said that 
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it was found in other lakes in the park and it was later collected there _ 
by others. It was in collections made by H. B. Ward in several © 
small Jakes near Pikes Peak; by Thacker at Hope, Yale, and Laid- 
law, British Columbia; by Young in Devils Lake, N. Dak.; and by 

Johansen near Toronto, Canada. The writer has collected it at © 
Wheat Meadows in the Sierras, California; at Irwin and Corona, 
Colo.; and at a number of places in the neighborhood of the Salina 
Experiment Station, east of Salina, Utah, in the Wasatch Mountains. 
It was found in a collection made on Vancouver Island and in one 

Mee 
FIGURE 9.—DISTRIBUTION OF DIAPTOMUS SHOSHONE FORBES (Q), AND D. SICILIS FORBES (@) 

made in Lake McDonald on St. Paul Island, west of Alaska. Its. 
distribution is shown in Figure 9. 

DIAPTOMUS SICILIS Forbes, 1882 

INaptomus sicilis was first found in Lake Michigan, where it is a 
very common species. It was found in Tomahawk Lake, Green Lake, 

and Lake Geneva in Wisconsin; in Pine Lake, a lake connected with 
Lake Michigan in the northern part of the southern peninsula of 
Michigan; and in Lake Michigamme, in the northern peninsula of 
Michigan. Forbes, 1891, found it in Lake Superior, Miss H. B. 
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Merrill collected it in Lake Huron, Reighard in the Detroit River, 
and Wickliffe in Lake Erie. It occurs in Seneca, Cayuga, and 

-Keuka Lakes, in central New York. Stromsten, 1917, found it in 
the Okoboji Lakes; Pearse, 1905, in Cherry County, Nebr., and the 

Muskoka Lakes, Ontario. Beardsley, 1902, found it in Seeley Lake, 
—Colo.; Willey, 1923, in Quill Lakes, Saskatchewan; and it was present 

in collections made by Young in Devils Lake, N. Dak. Schacht, 

FIGURE 10.,—DISTRIBUTION OF DIAPTOMUS SICILOIDES LILLJEBORG 

1897, reported it from Cedar Lake and Fox Lake, Ill. Its most west- 

ern location is Yellowstone Park, where Forbes collected it. Its 
distribution is shown in Figure 9. 

DIAPTOMUS SICILOIDES Lilljeborg, 1889 

The type specimens of D. siciloides were collected in Lake Tulare, 
Calif. Schacht, 1897, found it abundant in the Illinois River near 
Havana. Brewer, 1898, found it at Lincoln, Nebr.; and Pearse, 1905, 
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found it not only at Lincoln but at Omaha and in Cherry County, 
and in Council Bluffs, Iowa. Schacht, 1897, and later, Stromsten, | 
1920, reported it from the Okoboji Lakes in Iowa. Dodds, 1908, _ 
1915a, 1917, 1920, 1924, found it in Palmer Lake and La Junta, Colo. | 
The writer has found it in Colorado at Hugo and in lakes about © 

Pikes Peak; in Gunnison Reservoir, Utah; 
at Los Angeles, Calif.; in Devils Lake, N. 
Dak., in collections made by Young; in 
Big Stone Lake between South Dakota 
and Minnesota; in Cedar Lake, Wis.; in 
a collection made by Shelford at Medora, 
Kans., in Turkey Lake and at Hammond, 
in Indiana; in Créve Coeur Lake and 
other localities near St. Louis, Mo.; and 
in a collection made by Birge at Hutch- 
ins, Tex. Juday, 1915, collected it at 
Coatepeque and Lake Ilopango, San Sal- 
vador, and it was found in a collection 

made by Hildebrand in Lake Chamico, in 
San Salvador. It has not been found 
north of the United States. Figure 10 
shows its distribution. 

DIAPTOMUS SIGNICAUDA Lilljeborg, 1889 

In the description of this species it was 
said to have been collected in the Sierras, 

Calif. It was found in collections made 
by C. F. Baker in Marlette Lake, Nev., 
and in collections made by H. B. Ward in 
several small lakes near Lake Tahoe. It 
was contained in material gathered by 

FIGURE 11.—DIAPTOMUS SPATULOCRE- Juday in Hocketts Lakes, Calif., and 

ee ot ne Boulder, Colo.t StromsteniJ9l7, meted 
its occurrence in the Okoboji Lakes 

in Iowa, and the writer found it in Wheat Meadows and Duck 
Lake in Calaveras County, Calif. Its distribution is shown in 
Figure 12. 

DIAPTOMUS SPATULOCRENATUS Pearse, 1906 

Pearse found DP). spatulocrenatus on Nantucket Island. The writer 
found it in a collection made by A. A. Doolittle from Lake Sebago, 
in Maine. In a comparison of the Lake Sebago material with the 
original description certain minor differences were noted. The 

presence of lateral spines on the first abdominal segment of the 
female was not mentioned by Pearse. The second basal segment of 
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the right fifth foot of the male has, as shown in Figure 11, in 
addition to the small tubercle mentioned by Pearse, a hyaline 
appendage near the inner distal angle and at the base of this 
appendage a small recurved hook. The left endopodite of the 
male fifth foot was one-segmented instead of two-segmented as in 
the Nantucket specimens. 

/ 

DIAPTOMUS STAGNALIS Forbes, 1882 

Diaptomus stagnalis was described by Forbes in 1882. His de- 
scription was not complete but was sufficient to clearly identify the 
species. Herrick, in 1882, proposed a provisional name of giganteus 
for a form for which he gave no description, but his figures show that 
it is identical with Forbes’s stagnalis; in 1884 he acknowledged that 

FIGURE 12.—DISTRIBUTION OF DIAPTOMUS STAGNALIS FORBES (CQ), D. SIGNICAUDA LILLJEBORG (@), 

AND D. WASHINGTONENSIS MARSH (+) 

Forbes’s name had the right of priority and gave a somewhat care- 
ful description with figures of the wing of the last cephalo- 
thoracic segment and of the fifth foot of the male. In 1895 Herrick 
and Turner again described the species with a number of figures. 
The most complete description is that by Schacht in 1897, but he gave 

but one figure, the terminal segments of the right antenna of the 
male. Marsh in 1907 reproduced the description of Schacht, using 
figures from Forbes, and Herrick and Turner. More recently the spe- 

cies has been found in Virginia, near Washington, and from this ma- 
terial figures are given of the terminal segments of the right antenna 
of the male, Figure 13; the fifth feet of both sexes, Figures 14 and 15; 
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and the “ wings” of the last cephalothoracic segment, Figure 16. The 
material has shown certain minor differences from Schacht’s descrip- 
tion. The lateral spines of the first segment of the female abdomen 
are not “large ” but of moderate size. The furcal rami are ciliate on 
outer as well as inner margins. 

There is considerable variation in the form of the endopodite of the 
left fifth foot of the male. In the figure of Herrick, in 1882, cross 
striae or partitions are shown. In 1884 Herrick says that the “ inner 
ramus is marked with oblique ridges,” and these are shown in his fig- 
ure. Herrick and Turner, in 1895, say that “it is corrugate inter- 

16 5 

FIGURES 13-16.—13, DIAPTOMUS STAGNALIS FORBES, TERMINAL SEGMENTS OF 

RIGHT ANTENNA OF MALE; X 307. 14, DIAPTOMUS STAGNALIS FORBES, FIFTH 

FOOT OF MALE; X 109. 15, DIAPTOMUS STAGNAIIS FORBES, FIFTH FOOT OF 

FEMALE; X 307. 16, DIAPTOMUS STAGNALIS FORBES, SHOWING WINGS OF 

LAST CEPHALOTHORACIC SEGMENT OF FEMALE; X 55 

nally,” and their figures show corrugations on the outer margin. 
Schacht, in 1897, says “inner margin rugose.” In the specimens ex- 
amined by the author these markings which are striations rather 
than corrugations vary in their distinctness and in number. 

Sometimes there are not more than three or four; at others 
there may be six or more. In some cases they cross the endopodite 
at right angles, while in others they are oblique. In none of the 
individuals examined were they distinct enough to warrant the 
use of the words “rugose” or “corrugations.” The appendages 
of the terminal segment of the left exopodite consist of an outer 
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digitate process and an inner spine which is nearly straight. In 
many of the females there are only two ova. 

Forbes found it in central Illinois. Herrick and Turner, 1895, 
reported it in Minnesota, Ohio, Kentucky, and in 1887 Alabama. 
Turner, 1910, found it in Georgia. The author has found it in Jack- 
son Park, Chicago, and in collections made by H. E. Barber in a 
temporary pool near Great Falls, Va. It is an early spring form. 
Its distribution is shown Figure 12. 

DIAPTOMUS TENUICAUDATUS Marsh, 1907 

D. tenuicaudatus was described from material collected by Dr. 
Russell T. Congdon in Glen Lake, Saskatchewan. It was found in 

collections made by Prof. H. H. Mackay in Lake Nipigon, north of 
Lake Superior, and recently the author has collected it from Utah 
Lake, Utah. Its distribution is shown in Figure 6. 

DIAPTOMUS TRYBOMI Lilljeborg, 1889 

D. trybomé has not been reported by any one since the original 
description in DeGuerne and Richard’s monograph. It was said to 
have been collected by M. Trybom at “ Multrooma Falls, Oregon.” 
It is to be presumed Multnomah Falls is the locality. 

DIAPTOMUS TYRELLI Poppe, 1888 

D. tyrelli was described from collections made in Summit Lake, 
British Columbia. It was described in manuscript under the name 
D. fresnanus by Lilljeborg from material obtained near Fresno, Calif. 
From collections made in the Pribilof Islands, Alaska, Juday and 
Muttkowski in 1915 described it calling it D. pribilofensis. It was 
found in collections made by the United States Bureau of Fisheries 
in Alturas Lake, Idaho. It has also been found in Yellowstone Na- 
tional Park and in localities in southeastern Utah. Its distribution 
is shown in Figure 5. 

DIAPTOMUS VIRGINIENSIS Marsh, 1915 

D. virginiensis has thus far been found in only one locality, in 
Black Pond near Great Falls, Va. 

DIAPTOMUS WARDI Pearse, 1905 

D. wardi was described from material collected near Spokane, 
Wash. Juday and Muttkowski 1915 reported from St. Paul Island, 
near Alaska, and the author has found it in collections from the 
same locality. 
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DIAPTOMUS WASHINGTONENSIS Marsh, 1907 

D. washingtonensis was first found in collections made by Prof. 

B. H. Brown at Walla Walla, Wash. Later it was found in collec- 

tions made by Dr. H. L. Shantz in Portland Reservoir and Palmer 

Reservoir at Colorado Springs, Colo. Its distribution is shown in 
Figure 12. 
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A NEW CRAB FROM THE EOCENE OF FLORIDA 

$y Mary J. RatHeun 

Associate in Zoology, United States National Museum 

The material here described was collected in part by the United 
States Geological Survey many years ago, and in greater numbers more 
recently by the Florida State Geological Survey, which has presented 
to the United States National Museum the specimen designated as 
holotype. 

Family XANTHIDAE 

OCALINA, new genus 

Genotype—Ocalina floridana, new species. 

Carapace broadly suboval, margin lobulate, surface rough. Front 
broad, consisting of 4 lobes which are distinct from the tooth at the 
inner angle of the orbit. Orbit in an almost vertical plane, subcircu- 
lar, closed, the inner margin of the inner lower angle being closely 
applied to the lower side of the inner upper angle. Basal article 
of antenna remote from orbit terminating not directly below the 
orbital tooth but below the sinus separating that tooth from the front 
proper. Third and fourth segments of male abdomen fused. Chelae 
resembling those of Cancer; longitudinal rows of tubercles on 

palm; fingers elongate. 
This genus is nearest to the Recent genus Carpilius Leach! of 

which one species, Carpilius corallinus, a crab of large s ze, is not 
uncommon in the West Indies and the Bahamas. It differs from 

Ocalina in its narrower front without a median emargination, in the 
absence of a dist'nct inner orbital tooth, in the inner orbital gap, 
which though narrow is always well defined and occupied by the 
antenna, in the smooth carapace and margins, and in the shorter 
chelae with swollen palms and short, stout fingers. In Palaeocar- 
pilius A. Milne Edwards?® (Eocene) the basal article of the antenna 
is long and reaches to the orbit, the carapace is smooth, nontuber- 
culate, except on the lateral margins, and the fingers are short. 

*In Desmarest, Dict. Sci. Nat., vol. 28, 1823, p. 228. 

2 Herbst, Natur. Krabben u. Krebse, vol. 1, 1783, p. 133, pl. 5, fig. 40. 

%Ann. Sci. Nat., Zool., ser. 4, vol. 18, 1862, p. 51. 
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Calowanthus A. Milne Edwards,* a Cretaceous genus in France, 
type C. formosus A. Milne Edwards,’ has a form and rough surface 
similar to those of Ocalina, but the front is straight and undivided, 
the circular orbit has a small inner gap, the basal article of the 
antenna reaches the front, the chelipeds are as rough as the carapace. 

OCALINA FLORIDANA, new species 

Plates 1-3 

Description of holotype—Carapace broadly suboval, very convex, 

more so longitudinally than transversely, antero-lateral margin a 
little longer than postero-lateral margin. Front more than one- 
third width of carapace, orbit subcircular. Antero-lateral margin 
with ten thick, similar, closely placed lobules, including that at outer 
end of orbit. Dorsal surface rough except in the middle or meso- 
gastric region with low conical tubercles which are largest about the 
anterior and antero-lateral regions, smallest and more or less coales- 

cent across the posterior third of the carapace, highest and most 
acute near the lateral angle (see also paratype c). Surface pune- 

tate, especially between tubercles, punctae visible to the naked eye. 

Orbit circular, closed, ornamented above with ten or eleven tuber- 
cles, all small, except those at inner and outer angles; below four 

low tubercles. Basal article of antenna obliquely-transversely 
placed, its extremity at a considerable distance from the orbit 
(paratype 6). The broad front is most prominent near the middle 
and has a deep median V-shaped emargination; each half is sub- 

divided into two lobes; the inner lobe is triangular, its edge shallow- 

trilobulate or tuberculate; the outer lobe is transverse and bilobu- 
late; in the sinus between the lobes there is a lobule. 

Paratype @ shows part of the ventral surface of the body and 
appendages of a male. The sternum, abdomen, and lower surface 
of carapace are smooth and punctate. The outer maxilliped resem- 
bles that of Carpilius. The left one is preserved but is detached 
and turned at a right angle to its normal position; the merus is 
also bent at an acute angle with the ischium. The ischium is longer 

than broad, the merus is broader than long and widens inwardly, 

inner margin angled; exognath broad and long, reaching end of 

merus of endognath. Merus of ambulatory legs broad, compressed. 
The fourth, fifth, and sixth segments of the male abdomen are each 

broader than long: the fifth twice as broad as long, the sixth longer, 

the fourth still longer; the cavity formerly occupied by the terminal 
segment shows it to have been triangular and more than half as 
long as broad. 

*Ann. Sci. Nat., Zool., Ser. 4, vol. 20, 1863, p. 282; ser. 5, vol. 1, 1864, p. 43. 
5Tdem. vol. 20, 1863, p. 326, pl. 9, figs. 1—-1d: ser. 5, vol. 1, 1864, p. 44. 
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Paratype d—Chelipeds stout, similar, unequal. Merus nearly as 

wide as its greatest length, smooth, largely mottled with short trans- 
verse color marks. Carpus covered with low squamose tubercles. 
Propodus increasing in height from proximal to distal end; lower 
margin nearly straight, slightly sinuous; upper margin arcuate; outer 

surface very convex transversely, inner surface less so. Outer sur- 
face, except in the lower part, rough with tubercles arranged largely 
in longitudinal rows, and with their acute tips pointing distad. A 

short deep transverse furrow outside, opposite the articulation of the 
dactylus. Fingers stout, compressed, meeting when closed, tips acute ; 

prehensile edges subacute and furnished with a few low tubercles. 
Propodal finger bluntly carimate, with two longitudinal rows of 

tubercles and punctae outside; dactylus (paratype e) with four rows 
of tubercles on the upper half, two close together above, one on inner 

surface, the other on outer surface. 

Measurements—Holotype (sex unknown), total length of carapace 
74, width of same 108, fronto-orbital width 52, width of orbit 5.7, 

width between orbits 40.6, width of front exclusive of orbital tooth 
32.5 mm. Paratype d, length of major propodus about 72, greatest 
height of same 35, length of dactylus above 39.3, below 28.5 mm. 

Occurrence —F lorida; Eocene series: 

Clark, Alachua County; nummulitic limestone 50 feet below the 
surface; “ Vicksburgian ”; 1896; L. M. Everett, United States Geo- 

logical Survey; one carapace, dorsal view; paratype c; Cat. No. 
137871, United States National Museum. 

Hales Siding, 5 miles east of Newberry, Alachua County; in quarry 
of Ocala Road Material Corporation; depth, 35 feet from top of 
Ocala limestone; Thomas Sexton, collector; donated to Florida State 
Geological Survey by A. T. Thomas; one pair of chelipeds; 
paratype d. 

About 2 miles north of Williston, Levy County; in quarry of 
Thompson Williston Co.; 30 feet from surface; Ocala limestone; 
July 6, 1928; G. M. Ponton, Florida State Geological Survey; one 
specimen very incomplete, lacking the dorsal surface of the carapace ; 

paratype 7. 
One mile south of Williston, Levy County: in quarry of Ocala- 

Tampa Lime Rock Co.; Ocala limestone, 30 feet below surface; Oc- 

tober 3, 1928; H. Gunter and G. M. Ponton, Florida State Geologi- 

cal Survey; parts of three specimens; paratypes /, 7, and Ah. 

Ocala, Marion County; 1891; J. Kort, United States Geological 
Survey: one chela, incomplete, showing part of palm and dactylus; 
paratype e; Cat. No. 370957, United States National Museum. 

Southwest City Limits, Ocala, Marion County: in pit of Florida 

Lime Co.; procured from S. Phillips, January, 1917; submitted by 
Florida State Geological Survey, through Dr. E. H. Sellards; one 
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specimen is a rock containing a carapace (holotype, Cat. No. 370956, 
United States National Museum) and another individual showing 
the ventral surface of body and appendages (paratype @); a second 
specimen (paratype 6) shows part of the ventral surface. 

EXPLANATION OF PLATES 

Ocalina floridana 

PLATH 1 

FicuRE 1. Dorsal view of carapace, paratype c, X44. 

2. Front view of carapace of holotype, X44. 

3. Dorsal view of carapace of holotype, X 44. 

PEATE 

FIGURE 1. Ventral view of paratype 6, X¥%. «a. Basal article of antenna. o. 

Inner lower angle of orbit. 

2. Chelipeds of paratype d, showing outer view of chelae, X 24. 

PLATE 3 

Figure 1. Ventral view of paratype a, and merus of a larger specimen, io. af 

2. Incomplete chela, paratype e, upper view, X1iv. 

Same, outer view, X iv. ve 

© 
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A NEWLY FOUND METEORIC STONE REPORTED BY 

W. B. LANG FROM PECK’S SPRING, MIDLAND COUNTY, 
TEX. 

By Grorce P. Merrinn 

Head Curator of Geology, United States National Museum 

(With chemical analysis by F. A. GoNYER) 

The stone here described was received at the United States Na- 

tional Museum from Mr. W. B. Lang of the United States Geological 

Survey to whose kindly efforts we are indebted both for the acces- 
sion’ and the information regarding its occurrence and finding, as 

quoted below: 

The stone was found by Mr. R. De Chicchis about one-half mile 
past of the Judkins ranch house on section 14, township 3, block 57, 

Texas & Pacific Railroad survey, Midland County, Tex., on May 15, 
1926. As found it was about the size and shape of a good-sized 
potato, was well encrusted, and showed little evidence of having been 
marred by contact from fall, hammering, or chipping. The portion 
received at the Museum weighed almost exactly 800 grams and repre- 

sented slightly less than one-half of the original, the remainder hav- 
ing been broken away and scattered among numerous individuals. 
There was nothing to indicate the exact point of fall though the fact 

that the stone showed no signs of wear or abrasion leads to the con- 

clusion that it was near by, if not on the exact spot. There is no 
record of its having been seen to fall. 

Broken and polished surfaces of the stone show an unusually dense, 

dark-gray, nearly black ground, thickly studded with firmly embedded 
gray chondritic forms of all sizes up to 5 or 6 millimeters. Minute 
points of metal and metallic sulphide are thickly and irregularly 
distributed through the mass; in a few instances the first mentioned 

is clustered collarlike about a chondrule in such a manner as to give 

countenance to the theory once advanced by Nordenskj6ld to the 
effect that it was derived from the silicate through a process of 
reduction.” 

1Cat. No. 831, U. 8. N. M. 
* Geol. Foreningen Stockholm Forhandlinger, 1878-79, p. 60. 

—_—__— 
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In the thin section the stone shows a pronounced cataclastic struc- 
ture composed of fragmental and imperfect chondrules interspersed 
with fine granular particles of silicate minerals and the usual metallic 
and sulphide particles. The chondrules vary from the densely radiat- 
ing enstatite type to porphyritic irregular and fragmental forms in 
which the phenocrysts are mainly enstatite; olivine is abundant often 
in the form of irregular chondrules with the common grate, or barred 
structure. (See pl. 1.) No feldspars or other silicate constituents 

were noted. There are, however, abundant small, colorless, and ir- 

regular isotropic areas that might on casual inspection be mistaken for 

a residual glass but for the pronounced fragmental character of the 

stone. It is to be further noted that these areas are not interstitial 
but occur for the most part if not wholly in the body of the individual 
enstatites and olivines. The metal, it may be stated, occurs in par- 
ticles of unusual minuteness, few of them reaching a millimeter in 

diameter while many are microscopic and so small that even when 
reduced to a fine powder by rubbing in an agate mortar the silicates 

were found to still contain minute particles. 

A pronounced finely granular structure is prevalent throughout, 

suggestive of crushing and frequent and abrupt changes in tempera- 

ture. The stone is, however, unusually hard and dense. 
Mr. Gonyer’s analysis yielded results as below: 
A total of 11.2652 grams was digested in ammonium mercuric 

chloride. This yielded 10.6458 grams, or 94.51 per cent of silicates, 
and 0.6194 gram, or 54 per cent, of metal. These yielded as below: 
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The analysis brings out no new or striking feature, though a little 

lower in metal than one would assume from an examination of a 

polished surface, and considerably below that of the average (12.45 

per cent) that I have elsewhere given. On the other hand, it-is high 

‘inalumina. There is, however, no reason to question the reliability of 

the analysis. 
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A NEW NEMATODE, SIN COSTA ABERRANS, NEW GENUS, 
AND NEW SPECIES FROM A RODENT 

By Grenwoop C. Rog 

Of ihe Zoological Division, Bureau of Animal Industry, United States Depart- 

ment of Agriculture. 

The specimens described here are from a collection made by Dr. 
H. W. Graybill at Monmouth Junction, N. J., from the small intes- 
tine of a “wild mouse.”? This nematode belongs to the family 
Trichostrongylidae Leiper, 1912, and the subfamily Heligmosominae 
Travassos, 1914. This species appears to belong to a new genus, for 
which the name Sincosta is proposed. 

I wish to thank Dr. M. C. Hall, chief of the zoological division, 
and Dr. E. W. Price, of the same division, for suggestions in con- 
nection with the study of this worm. 

SINCOSTA, new genus 

Generic diagnosis —Heligmosominae: Worms delicate and whitish 
in color when preserved. Cephalic cuticle inflated, usually asym- 
metrically (fig. 1). Male bursa well developed, definitely asymmetri- 
cal and indistinctly trilobed. The bursal rays (fig. 2) are asymmet- 
rical to some extent and in the type and only known species are 
as follows: The ventro-ventral and the latero-ventral rays on both 
sides of the bursa are united in about their proximal third, with 
the latero-ventral ray on the right side considerably thicker and 
somewhat longer than the other rays. The externo-lateral, medio- 
lateral, and postero-lateral rays on both sides of the bursa are united 
in at least their proximal third, are divergent distally and are of 
about equal size. Each externo-dorsal arises from a thickened heavy 
base, and usually one base exhibits a knob on its median aspect and 
the other base a corresponding depression opposite it. Dorsal ray 
absent. This lack of a dorsal ray is the most striking of the generic 

1 The original source of the material was designated by Mr. H. W. Graybill in 1923 asa 

“wild mouse” and no further information could be obtained from him as to the identity 

of the host. 

No. 2788.—PROCEEDINGS U. S. NATIONAL Museum, VOL. 75, ART. 17. 
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characters. Spicules (fig. 3) bifurcated for most of their length. 
Female with vulva near anus; ovejector and sphincter well developed. 
The eggs are oval and embryonated within the uterus in the one 
species in the genus represented in our material. 

Type species.—Sincosta aberrans, new species. 

SINCOSTA ABERRANS, new species 

Specific diagnosis —Sincosta: Cuticle (fig. 1) of cephalic region 
coarsely striated transversely. The head measures about 34 in~ 
diameter. Four submedian papillae and 2 lateral amphids present. — 
The esophagus is about 480, long by 42» in diameter near its posterior 
extremity. Nerve ring not observed. 

= 

Male loosely coiled several times, 4 to 7.8 mm. long with a maxi- | 
mum diameter of 110 to 1404 immediately in front of the bursa. The 
bursa (fig. 2) is large and composed of two unequal lateral lobes, — 
the right being the larger, with an indistinct dorsal lobe present. — 
The rays of the bursa, in most cases, terminate near the edge of the — 
bursa. The ventro-ventral and the latero-ventral rays on the left © 
side are thick, short, and united in their proximal half, while the — 
equivalent rays on the right side are as thick, but are much longer — 
and are united in their proximal third. The externo-lateral, medio- 
lateral, and the postero-lateral rays on the right side are united in — 
their proximal third, and those on the left side in their proximal 
half; on both sides they are divergent and of about equal thickness 
distally. Each externo-dorsal (fig. 2) arises from an enlarged base, 
of which the left base usually exhibits, on its median aspect, a slight 
depression corresponding to and opposite a knob on the right base. 
The externo-dorsals may be unequal in length; these rays are more 
slender than the other rays, and may or may not be branched, the 
absence of the branches being the usual condition. However, as 
observed in one specimen, branching occurred about 50% from the 
distal end of the left externo-dorsal, the size of the branch being 
approximately the same as the terminal portion of the ray. Dorsal 
ray absent. Spicules (fig. 3) 475 to 500 long, and bifurcated pos- 
teriorly along most of their length, the bifurcation occurring from 
30 to 76» from the proximal end. 

It is assumed here that the peculiar situation as regards the dorsal- 
ray system is due to the suppression of the dorsal ray and the per- 
sistence of the externo-dorsals. An alternative interpretation is that 
two dorsal rays are present and the externo-dorsals are suppressed. 
We accept the first alternative temporarily. 

Female 15 to 19.2 mm. long by 100 to 200 in diameter in the imme- 

diate prevulvar region and tightly coiled in an elongated spiral 
(fig. 4). The vulva (fig. 5) is a transverse slit located 350 to 450u 
from the end of the tail and is supplied with a series of convergent 
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muscles; immediately posterior to it is a prominent cuticular ridge. 
A small cuticular spine is located on the tip of the tail, forming a 

_ mucronate tip. The anus is located about 90. from the tip of the 
tail. The muscular ovejector, including the sphincter, is 350 to 450u 
long. The eggs are oval, thin shelled, 56 to 66 long by about 35u 
wide, and embryonated within the uterus in our material. 
Host.—* Wild mouse.” 
Location Small intestine. 
Locality —New Jersey (Monmouth Junction), United States. 
Type specimen.—Cat. No. 25475, U. S. National Museum Helmin- 

thological Collection. 
The outstanding characters in this genus and species in comparison 

with other forms in the subfamily Heligmosominae or with stron- 
gyles in general, is the absence of the dorsal ray. The branching of 
an externo-dorsal, found in one specimen, and the enlarged base of 
each externo-dorsal with the accompanying knob and depressions 
found in all specimens, may or may not be vestigial remnants of the 
dorsal ray. The alternative possibility, already noted, that the rays 
present are dorsal rays, would suggest that the branching was a 
remnant of a suppressed externo-dorsal ray. Subsequent develop- 
ments in helminthology may afford definite evidence in support of 
one of these alternatives. , 
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EXPLANATION OF PLATE 

Sincosta aberrans, new species 

am., anus; e. d., externo-dorsal ray; e. l., externo-lateral ray; int., intestine; 

l. v., latero-ventral ray; m. 1., medio-lateral ray; ovej. 1, 2, 3, ovejectors; p. L., 

postero-lateral ray; sp., spicules; wt., uterus; vul., vulva; v. v., ventro-ventral 

ray. 

Fic. 1. Anterior end of male. 

2. Dorsal view of bursa. 

3. Spicules. 

4, Female showing characteristic tight spiral coil. 

5. Posterior end of female showing genital organs. 

6. Head, en face view. Enlarged. 
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A SYNOPSIS OF THE TREMATODE FAMILY SCHISTOSO- 
MIDAE, WITH DESCRIPTIONS OF NEW GENERA AND 
SPECIES 

By Emmerr W. Price 
Of the Zoological Division, Bureau of Animal Industry, United States Depart- 

ment of Agriculture 

The family Schistosomidae is composed of a number of genera of 
diecious trematodes parasitic in the blood-vascular system of warm- 
blooded vertebrates. The manner in which the free-swimming larval 
forms gain access to the body (skin penetration by the cercaria) is 
correlated with the fact that many of the species are parasitic in 
aquatic birds, as these birds are naturally exposed to attack in cer- 
caria-infested waters. Several species are of considerable medical 
and veterinary importance; three species are parasites of man, and 
several species occur in ruminants and other domesticated animals. 
The forms found in man may produce severe lesions in the liver, 
bladder, and intestine, frequently resulting in death; those occurring 
in the domesticated animals produce similar lesions, but as these 
forms have not received as much study as the human species, less is 
known of their medical and economic importance. 

Little is known of the distribution of schistosomes in the United 
States. Tanabe (1923) described a new genus for a new species 
which he succeeded in rearing in white mice following exposure to 
infection with cercariae obtained from Lymnaea palustris in Boston, 
Mass. ; Chapin (1924) reported a blood fluke from Marila affinis; and 
more recently Linton (1928) described an Ornithobilharzia species 

from water birds at Woods Hole, Mass. Several cercariae of the 
schistosome type have been described from snails in this country 
and it appears probable that these trematodes are not uncommon but 

have been overlooked because of their peculiar location in the body. 
In this paper three new genera and species are described from 

North American hosts, and Bilharziella polonica is reported from this 
continent, apparently for the first time. As a result of the study of 
these forms, it became apparent that a synopsis of this group would 
be useful, as the descriptions of many species have been given in 
— 
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publications having a more or less limited circulation. The writer 
has, therefore, attempted to assemble descriptions of all the genera 
and species, and has prepared keys which will aid in the identifica- 
tion of these trematodes. Unfortunately many of the descriptions 
are inadequate as they have been based in many instances on the 
study of a limited number of specimens. Unless stated to the con. 
trary the descriptions of known species have been compiled from 
original sources. 
A few changes have been made in the classification of this group, 

which appear necessary for proper coordination. A new subfamily, 
Bilharziellinae, is proposed for those species resembling Bilharziella 
polonica in form or organization. The genus Macrobilharzia Tra- 
vassos is regarded as a synonym of Ovrnithobilharzia Odhner, the 
type species, I. macrobilharzia, apparently being congeneric with 
Ornithobiltharzia intermedia Odhner. Schistosoma bomfordi Mont- 
gomery and S. turkestantcwm Skrjabin have been transferred to the 
genus Ornithobilharzia, as neither of these species are congeneric 
with Schistosoma haematobium (Bilharz) type of Schistosoma, and 
both of them have characters of the genus Ornithobilharzia. 

The writer desires at this time to acknowledge his indebtedness to 

the following for kindly placing specimens of schistosomes at his 
disposal for study and comparison: Dr. C. W. Stiles, United States 
Public Health Service; Dr. J. H. Sandground, Harvard University ; 
Prof. Edwin Linton, University of Pennsylvania; Dr. Henry B. 
Ward, University of Illinois; Capt. J. H. St. John, Army Medical 
School; and Lieut. Commander John Harper, Naval Medical School. 
He also desires to express his appreciation to Dr. M. C. Hall, chief 
of the zoological division, Bureau of Animal Industry, for suggestions 
in the preparation of this paper; to Dr. A. Hassall of the zoological 
division for suggestions and material assistance in obtaining the liter- 
ature; to Dr. Robert Formad of the pathological division, for mak- 
ing translations of papers published in the Russian language; to Dr. 

Paul Bartsch, of the United States National Museum, for supplying 
correct names for the snail hosts; and to Dr. C. W. Richmond, of 
the United States National Museum, for supplying correct names for 
the birds from which schistosomes have been reported. 

Family SCHISTOSOMIDAE Looss, 1899 

Synonyms.—Schistosomatidae Poche, 1907, p. 126; Bilharziidae 

Odhner, 1912, p. 58. 
Family diagnosis —Trematoda: Sexes separate, Pharynx absent; 

esophagus short, terminating posteriorly in a bifurcation to form 

intestinal branches or ceca which join caudally at the cecal union to 
form a single, slender intestinal cecum terminating near the posterior 

end of the body. Suckers present or absent; acetabulum, when pres- 
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ent, caphalad of the genital pore. Body of male may be widened 

caudad of the acetabulum and have the sides incurved ventrally, 

forming a gynaecophoric canal in which the female lies. Testes con- 

sist of four or more follicles. Cirrus pouch present or absent. Female 

more slender than male. Ovary elongate, sometimes spirally curved, 

and lying cephalad of the cecal union. Laurer’s canal present 

or absent. Vitellaria extensive, extending from the distal pole of the 

ovary to the posterior end of the body. Parasitic in the blood vessels 

of birds and mammals. 
Type genus.—Schistosoma Weinland, 1858. 

KEY TO THE SUBFAMILIES OF SCHISTOSOMIDAB 

Females slender, more or less cylindrical in cross section; males larger than 

fenrales, flattened, and with the lateral edges infolded, forming a gynaeco- 

phoric canal; intestinal ceca usually unite caudad of the equator of the body ; 

testes situated cephalad of the cecal union_______-___~- Schistosominae, p. 3. 

Females similar to males in shape; males without well-developed gynaecophoric 

eanal; cecal branches unite cephalad of the equator of the body; testes situ- 

atedecannadsof the cecalfunions 222s be Hee See te Bilharziellinae, p. 25. 

Subfamily SCHISTOSOMINAE Stiles and Hassall, 1898 

Synonym.—Schistosomatinae Stiles and Hassall, 1926, p. 96. 
Subfamily diagnosis —Schistosomidae: Males flattened and with 

the lateral edges of the body infolded ventrally to form a gynaeco- 
phoric canal. Suckers present. Intestinal ceca long, usually uniting 
caudad of the equator of the body; common cecum relatively short. 
Testes situated in the anterior or posterior half of the body, always 
cephalad of the cecal union. Females slender, threadlike, either 
longer or shorter than the males. Uterus usually contains many eggs. 

Type genus—Schistosoma Weinland, 1858. 

KEY TO THD GENERA OF SCHISTOSOMINAE 

PeeNcnerwmaAles or) female” unknown == 2222 he a ee ee ee ee 2: 

Miullorand eemale both. KO Wis So. sk eas he ds oN Medes Ses ee ee 3. 

2. Male unknown. Female slender, flattened; ovary spiral, in posterior third 

of body; intestinal ceca unite near the posterior end of the body; vitellaria 

consist of a few scattered follicles between the cecal branches; in birds. 

Paraschistosomatium, p. 15. 

Female unknown. Gynaecophoriec canal well developed; testes numerous, in 

posterior third of body and cephalad of the cecal union; in mammals. 

Heterobilharzia, p. 14. 

8. Testes 60 or more in number; ovary spiral, in anterior third of body. 

Ornithobilharzia, p. 17. 

Testes 20 or less in number; ovary equatorial or post-equatorial__________ 4, 

4. Anterior end of gynaecophoric canal near the equator of body; testes in 

two rows, at anterior end of gynaecophorie canal; genital pore immediately 

in front of the anterior testis; intestinal ceca with short lateral diverticula ; 

common cecum in both sexes short; ovary pre-equatorial. 

Schistosomatium, p. 12. 
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Anterior end of gynaecophoric canal near acetabulum; genital pore of male 

a short distance caudad of acetabulum ; intestinal ceca without diverticula ; 

common cecum usually long; Ovary pre-equatorial or post-equatorial in 

POORER 5. 

5. Testes less than 10 in number; ovary oval________________ Schistosoma, p. 4. 

Testes 18)to'200in number; “ovary, spiral’) a eae Shae 6. 

6. Anterior end of gynaecophoric canal slightly caudad of the acetabulum; oral 

sucker lacking in female; ovary situated about one-third of the body lence 

from) the yposterior ‘extremity 222 22s as ee Austrobilharzia, p. 16. 

Anterior end of gynaecophoric canal cephalad of the acetabulum; oral sucker 

present in female; ovary pre-equatorial _____ ._______ Microbilharzia, p. 24. 

Genus SCHISTOSOMA Weinland, 1858 

Synonyms.—Gynaecophorus Diesing, 1858, pp. 356-357; Bilharzia 
Cobbold, 1859, p. 364; Z’hecosoma Moquin-Tandon, 1860, p. 342. 

Generic déagnosis—Schistosominae: Preacetabular portion of male 
short, cylindrical or nearly so; postacetabular portion widened and 
with the edges inrolled ventrally forming a gynaecophoric canal. 
Cirrus pouch absent. Seminal vesicle present, pretesticular. Testes 
few in number (less than 10), situated at the beginning of the gynae- 
cophoric canal. Female filiform, longer than male. Ovary elong- 
ated, in median line, usually caudad, rarely cephalad, of equator of 
body. lLaurer’s canal absent. Eggs oval, or spindle-shaped, not 
operculated, with terminal or lateral spine, or with a rudimentary 
lateral spine, and ultimately containing a ciliated miracidium. 
Parasitic in the blood vessels of mammals. 

Larva a furcocercous, apharyngeal, spinose cercaria without eye- 
spots; with paired group of penetration glands around the acetabu- 
lum; penetration gland ducts opening at the anterior end of the oral 
sucker and capped by hollow piercing spines; excretory system con- 
sisting of four or five pairs of flame cells, one pair of which is located 
in the base of the tail stem. Larval stapes in snails. 

Type species.—Schistosoma haematobium (Bilharz, 1852) Wein- 
land, 1858. 

KEY TO THR SPECIES OF SCHISTOSOMA 1 

1. Cuticle of male smooth; testes seven in number; ovary equatorial or post- 

equatorial; egg 74u to 106u long by 60u to 8Ou wide, with rudimentary lat- 

OT AL SURG Be Saw ee SE 1 S. japonicum, p. 7. 

Cuticle of male tuberculate and spiny; testes more or less than seven in 

number; ovary usually post-equatorial, sometimes equatorial; egg with 

well-developed terminal. or lateral spine.2 4 8222 2202) eae eee ee 2. 

2. Intestinal ceca of male unite near equator, or cephalad of equator of body__3. 

Intestinal ceca of male unite caudad of equator of body_____._____________ 4, 

1 Schistosoma incognitum Chandler, 1926, and S. faradjei are not included in this key, 

as the adults of these species are unknown. S. faradjei is a name proposed by Walkiers 

(1928) for a schistosome whose eggs were found in the feces of man in Africa, presumably 

the Belgian Congo. No characters are given except that the egg is unarmed. For descrip- 

tion of the egg «ef S. incognitum see p. 12. 

| { 
‘| 
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8. Intestinal ceca of male unite near junction of anterior and middle thirds of 

body; testes eight to nine in number; ovary in anterior half of body; egg 

120u to 1604 long by 60u to 7T0u wide, with well-developed lateral spine. 

S. mansoni, p. 6. 

Intestinal ceca of male unite near equator of body; testes four to five in 

number; ovary near junction of posterior and middle thirds of body; egg 

120u to 150u long by 40u to 60u wide, with terminal spine. 

S. haematobium, p. 5. 

4. Testes three to six in number; ovary in posterior half of body; egg spindle- 

shaped, symmetrical, 1604 to 180” long by 50u to 80u wide, with terminal 

STp RTT Ce eee meee a EE A Se A eee ee S. bovis, p. 8. 

Testes usually more than six in number; ovary near equator of body_-_~-- 5. 

5. Egg oval, 92u to 120u long by 42u to 724 wide, with terminal spine. 

S. indicum, p. 11. 

Egg spindle-shaped, asymmetrical, 248u to 400u long by 52u to 72” wide, with 

RESET NEMS [PT Cm Ses lS ee ee Se ee he S. spindalis, p. 9. 

SCHISTOSOMA HAEMATOBIUM (Bilharz, 1852) Weinland, 1858 

Figures 1—4 0 

Synonyms.—Distoma haematobium Bilharz, 1852, pp. 72-76 (in 
Homo, Egypt); Gynaecophorus haematobius (Bilharz, 1852) Die- 
sing, 1858, pp. 356-357; Bilharzia haematobia (Bilharz, 1852) Cob- 
bold, 1859, p. 364; Bilharzia magna Cobbold, 1859, p. 364; Thecosoma 
haematobium (Bilharz, 1852) Moquin-Tandon, 1860, p. 342; Bilharzia 

capensis Harley, 1864, p. 63; Gynaecophorus magnus (Cobbold, 1859) 
Stossich, 1892, p. 6; Bilharzia haematobia hominis Kowalewski, 1895, 
p- 26; Bilharzia haematobia magna (Cobbold, 1859) Kowalewski, 
1895, p. 27. 

Specific diagnosis.—Schistosoma: 
Male 4 to 15 mm. long by about 1 mm. w dice Anterior part of 

body short, subcy ing alee posterior part long, flattened, and with 
lateral edges infolded ventrally, forming the gynaecophoric canal. 
Cuticle tuberculate and spiny. Oral sucker subterminal, elongated 
anteroposteriorly, and lined with fine spines; acetabulum circular, 
pedunculated, spiny, and situated a short distance caudad of oral 

sucker. Esophagus short and surrounded by esophageal glands; 
immediately in front of acetabulum the esophagus bifureates to 
form the paired intestinal ceca, the two branches extending caudad 
to about the equator of the body, where they unite to form a common 
cecum, which terminates near the posterior end of the body. Testes 
4 to 5 in number, situated dorsally near the beginning of the 
gynaecophoric canal. Seminal vesicle spherical, situated in front 

of the anterior testis. The genital pore opens in the median line 
at the beginning of the gynaecophoric canal. 
Female about 20 mm. long, filiform, and with a maximum width 

of 250n. Cuticle without spines, except in suckers and at posterior 
end of body. Digestive tract similar to that of male. Ovary elon- 
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gate, in posterior half of body, and cephalad of cecal union. Uterus — 
long, ending posteriorly in a bulblike ootype, immediately posterior 
of which the shell gland, oviduct, and vitelline duct unite. Vitellaria 
composed of transversely elongated follicles situated on each side — 
of the common cecum, extending from the cecal union to the pos- . 
terior end of the body. Egg oval, 120 to 160 long by 40 to 60u | 
wide, provided with a terminal spine. | 

Cercaria furcocercous, apharyngeal, spinose. Body, according to © 
Faust (1926), 140n to 240 long by 57 to 100u wide; tail stem | 

oO” 

: 

175 to 250 long by 35u to 50 wide; furcal rami 60u to 100u long 
Oral sucker 64 long by 604 wide; acetabulum small. Penetration 
glands consist of two pairs of large nucleated cells with granular — 
acidophilic cytoplasm and three pairs with basophilic cytoplasm. — 
Penetration gland ducts moderately thick, opening at the anterior — 
end of oral sucker and capped by five pairs of hollow piercing | 
spines. The germ cells lie caudad of acetabulum and consist of — 
several large cells. The excretory system pattern consists of three | 
pairs of flame cells in the body and one pair in the tail stem. : 
Hosts.—Primary, man, monkey (Cercocebus atys Audebert=Cerco- — 

pithecus fuliginosus), and, experimentally, rats and mice; secondary, — 
snails (Bulinus contortus, B. dybowski and B. innesi in Egypt; B. 
brochti in Tunis; Physopsis africana in Belgian Congo, Natal, and — 
Transvaal; P. (?) globosa in Nyasaland and Sierra Leone; P. nasuta 
in Tanganyika Territory; Lymnaea natalensis in South Africa; and 
Planorbis dufourii in Portugal). 

Location.—Portal and mesenteric veins, and veins of bladder. 
Distribution —Atrica, Australia, Asia (Arabia, Cyprus, India, — 

Mesopotamia, Palestine, and Persia), and Europe (Greece and Por- — 
tugal). 

SCHISTOSOMA MANSONI Sambon, 1907 

Yigures 6-11 

Synonyms.—Distoma haematobium Bilharz, 1852, in part; Schisto- 
somum americanum Piraja da Silva, 1909, p. 294; Bilharzia mansoni 
(Sambon, 1907) Ascanio-Rodriguez, 1916, p. 92; Distomum mansoni 
(Sambon, 1907) Iturbe, 1917, p. 52. 

Specific diagnosis Schistosoma: 
Male about 10 mm. long by 1.2 mm. wide. Body form similar to 

that of S. haematobium. Cuticle tuberculate and spiny. Oral sucker 
subterminal; acetabulum pedunculated and situated about 530, 
caudad of oral sucker. Hsophagus surrounded by esophageal glands; 
intestinal ceca short, uniting in front of equator of body; common 

cecum very long, terminating near the posterior extremity of the 
body. ‘Testes small, 8 to 9 in number, situated at anterior end of 
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_gynaecophoric canal. Seminal vesicle small, in front of testes. 
Genital pore opens in median line about the level of the first testis. 
Female 15 mm. long, filiform, and about 170» wide. Suckers small; 

acetabulum situated about 224u to 252» caudad of the oral sucker. 

Digestive system similar to that of male. Ovary elongate, in anterior 
half of body and immediately in front of cecal union. Uterus short 

and usually containing but one egg at a time. The vitellaria occupy 
about two-thirds of body length, extending posteriorly from imme- 

_ diately caudad of cecal union. Egg oval, 120n to 160. long by 

60 to 70 wide, and provided with a strong lateral spine. 
Cercaria furcocercous, apharyngeal, spinose. Body 140» to 190p 

long’ by 50p to 75p wide; tail stem 200n to 260» long by 25y to 40n 
wide; furcal rami 50p to 75 long. Oral sucker 30 to 60n wide; 

acetabulum small. Penetration glands consist of two pairs of large 
nucleated acidophilic, granular cells and four pairs with small nuclei 
and basophilic cytoplasm; penetration gland ducts very thick, open- 

ing at the anterior end of oral sucker and capped by six pairs of 
hollow piercing spines. Germ cells small and situated caudad of 
acetabulum. Excretory system pattern consists of three pairs of 
flame cells in the body and one pair in the tail stem. 
Hosts—Primary, man, and experimentally, rats and mice; second- 

ary, snails (Planorbis boissyi in Egypt; Planorbis pfeifferi, Physop- 

sis africana and Bulinus tropicus in South Africa; Planorbis quade- 
lupensis in Venezuela; Planorbis centimetralis and P. olivaceus in 
Brazil; and P. antiguensis in the West Indies). 

Location,—Mesenteric veins. 
Distribution—Africa, South America, and West Indies. 

SCHISTOSOMA JAPONICUM Katsurada, 1904 

Figs. 12-16 

Synonyms.—Schistosoma cattoi R. Blanchard in Catto, 1905, p. 
70-73; Bilharzia japonica (Katsurada, 1904) Hutyra and Marek, 
1913, p. 1128. . 

Specific diagnosis.—Schistosoma: 
Male 9.5 to 17.8 mm. long by 557p to 967» wide. Cuticle smooth ex- 

cept for small spines along gynaecophoric canal and in suckers. Oral 
sucker subterminal, 200u to 350u in diameter; acetabulum peduncu- 
lated, 156 to 420» in diameter, situated 550u to 780u caudad of oral 
sucker. The digestive tract is similar to that of S. haematobium; 

intestinal ceca unite caudally about one-fourth of body length from 
posterior extremity of body. Testes 7 in number (6 to 8 according 
to some authors), situated near anterior end of gynaecophoric canal. 
Seminal vesicle spherical, 125 in diameter, and situated immediately 
in front of the first testis. 
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Female 15 to 20 mm. long and 312, to 358 wide at the cecal union. 

Cuticle smooth. Oral sucker subterminal, 60% to 70 in diameter; — 

acetabulum pedunculated, 454 to 60% in diameter, situated 266 to — 
298, caudad of oral sucker. Ovary elongate, 580u to 700» long by — 
135 to 185 wide, situated at equator, or caudad of equator of body. 
Uterus long and containing numerous eggs. Genital pore immedi- 
ately caudad of acetabulum. Vitellaria occupy the space from the 
cecal union to the posterior end of the body, and are composed of 
transversely elongated follicles lying on both sides of the common 
cecum. Egg oval, 74u to 106u long by 60p to 80u wide, provided with 
a small, lateral, hooked or rudimentary spine. 

Cercaria furcocercous, apharyngeal, spinose. Body 100u to 160u 
long by 40n to 66 wide; tail stem 140y to 160 long by 20 to 35u 

wide; furcal rami 50u to 75u long. Oral sucker 54p long by 33y wide; 
acetabulum small. Penetration glands consist of five pairs of large 
nucleated cells with granular, acidophilic cytoplasm; penetration 
gland ducts very thick, opening at anterior end of oral sucker and 
capped by five pairs of hollow piercing spines. The germ cells con- 
sist of a clustered mass immediately caudad of the acetabulum. The 
excretory system pattern consists of three pairs of flame cells in the 
body and one pair in the tail stem. 
Hosts—Primary, man, Bos sinicus,? cattle (Bos taurus), dog, cat, 

horse, swine, sheep, and experimentally, guinea pigs, monkeys, rab- 
bits, rats, and mice; secondary, snails (Katayama nosophora and 
K. n. yoshidai in Japan; K. formosana in Formosa; Oncomelania 
(Hemibia) hupensis, Katayama fausti and K. f. cantoni in China). 

Location—Portal and mesenteric veins. 
Distribution—Asia (China, Japan, Formosa, and Philippine 

Islands) and Africa. 

SCHISTOSOMA BOVIS (Sonsino, 1876) R. Blanchard, 1895 

Figures 23-25 

Synonyms.—Bilharzia bovis Sonsino, 1876, pp. 84-87 (in Bos 

taurus; Egypt); Bilharzia crassa Sonsino, 1878, p. 652; Bilharzia 
ovis Cobbold, 1885, p. 499; Gynaecophorus crassus (Sonsino, 1878) 
Stossich, 1892, p. 6; Gynaecophorus bovis (Sonsino, 1876) Raillit, 
1893, p. 875; Bilharzia haematobia crassa (Sonsino, 1878) Kowa- 
lewski, 1895, pp. 18, 19, 27; Schistosoma crasswm (Sonsino, 1876) 
Looss, 1899, pp. 657, 658. 

Specific diagnosis.—Schistosoma: 
Male 9 to 14 mm. long. Cuticle with tubercles and spines. Oral 

sucker subterminal, 2302 long and 150, deep; acetabulum 420 in 

2 Brumpt (Précis de Parasitologie, ed. 3 (1922), p. 398) gives Bos sinicus as a host for 

Schistosoma japonicum. This host name is not recognized by mammalogists, and since 

no geographical locality is given, its identity is problematical. 
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diameter. Esophagus 500, long; cecal branches unite posteriorly at 
the beginning of the posterior fourth of the body and may show two 
or three anastomoses before their final union; common cecum ter- 

minates near posterior end of body. Testes 3 to 6 in number (usually 
4, according to Khalil (1924) ), each 120u long by 100» wide, in a row 
on dorsal aspect of body, caudad of acetabulum. Seminal vesicle 
pear-shaped, 80u in diameter, and situated immediately in front of 
the anterior testis. Cirrus pouch and prostate absent. Genital pore 
slightly salient and situated immediately caudad of the acetabulum. 

Female 12 to 17 mm. long, cylindrical, and attentuated at the 

extremities. Cuticle smooth and without spines. Oral sucker small, 
40» in diameter; acetabulum usually retracted, 50» in diameter. In- 
testinal ceca unite caudally at the posterior fourth of body; common 
cecum relatively short and terminating about 160, from posterior 
extremity. Ovary elongated, 300» long and 150» wide, and situated 

immediately in front of cecal union. Shell gland small and _ ill- 
defined, situated in front of anterior pole of ovary. Uterus long and 
containing numerous eggs. Vitellaria consist of elongate, densely 
packed follicles beginning about 100y caudad of ovary and extending 
about 200. from posterior extremity. Ege spindle-shaped, symmet- 

rical, 160. to 1802 long by 50n to 60% wide, and provided with a 
blunt spine at one pole. 

Hosts Primary, mammals (Bos tawrus, Ovis aries and (?) man) ; 
secondary, snails (Physopsis africana in South Africa, the host of 
Cercaria octadena which is regarded by Faust (1926) as the larva 
of S. bovis). 

Location.—Portal and intestinal veins. 
Distribution.—Europe (Italy, Sardinia, and Sicily), Asia (India, 

Annam, and Malay States), and Africa (Egypt and South Africa). 

SCHISTOSOMA SPINDALIS Montgomery, 1906 

Figures 17-22 

Synonym.—Bilharzia spindalis (Montgomery, 1906) Odhner, 1912, 
p. 59. 

Specific diagnosis.—Schistosoma: 
Male 8.24 to 9.58 mm. long by 527 thick (4.5 to 12.2 mm. long by 

250» to 667 wide, according to Vryburg (1907)). Cuticle covered 
with tubercles and spines; spines are also present in suckers and at 
borders of gynaecophoric canal. Oral sucker 306. in diameter; 
acetabulum pedunculated, 3574 in diameter, and situated 900n 
caudad of oral sucker. (Oral sucker 3800p by 250; acetabulum 

267» in diameter and 767» caudad of oral sucker, according to Vry- 
burg.) Testes 6 to 7 in number, each 85y in diameter. Caudal 
end of body terminates in a conical projection and at the apex is 
located the excretory pore. 

38876—29——2 
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Female 14.1 mm. long by 200n wide (7.17 to 7.25 mm. long by 
100 to 175u wide, according to Vryburg). Cuticle devoid of spines 
except at the posterior end of body and in cavity of oral sucker. 
Oral sucker subterminal, 68 in diameter; acetabulum small, re- 
tracted, and situated 268, caudad of the oral sucker. Esophagus 
simple; intestinal ceca unite posteriorly 7.702 mm. caudad of esopha- 
geal bifurcation; common cecum 6 mm. long and terminating 144, 
from posterior end of body. Ovary oval and situated posterior of 
equator of body. Vitellaria are composed of discrete follicles ly- 
ing lateral to the common cecum and extending posteriorly from 
the cecal union to within a short distance of the posterior extremity 
of the body. Egg spindle-shaped, asymmetrical, with a spine 14u 
to 15 long present at one pole; uterine egg 284 long by 44n wide; 
immature egg, in which embryo is not defined, 304, to 316, long and 
52u to 544 wide; mature egg, containing a miracidium, 364, to 
400. long by 68 to 724 wide at the widest portion and 12, to 14p 
across the polar prolongations. 

Cercaria furcocercous, apharyngeal, spinose. Total length 490; 
body 200n long by 50u wide; tail stem 290n long by 30» wide; furcal 
rami 100p long. Oral sucker 60. long by 40u wide; acetabulum 20. 
in diameter. Penetration glands consist of five pairs of pyriform 

cells, the two anterior pairs being acidophilic, coarsely granular, and 
with large nuclei and the posterior three pairs being finely granular, 
basophilic, and with somewhat larger nuclei. Penetration gland 
ducts thick, opening at anterior end of oral sucker, and capped by 
five pairs of hollow piercing spines. The germ cells, 24 in number, 
lie caudad of acetabulum. The excretory system pattern consists of 
four pairs of flame cells in the body and one pair in the tail stem. 
Hosts.—Primary, mammals (Bos (Bubalus) bubalis Linnaeus, 1766 

(synonym, Bujffelus indicus Rutimeyer, 1865=Bos indicus)) and 

man, and, experimentally, goat, water buffalo, monkey (Macaca 
sinica), guinea pig, and rats; secondary, snails (Planorbis exustus 

and, rarely, Lymnaea acuminata in India; Planorbis pfeiffert and 

Bulinus tropicus in Africa). 
Location.—Mesenteric and portal veins. 
Distribution—Asia (India and Sumatra) and Africa (South 

Africa). 
Recently Porter (1926) described a new variety of Schistosoma 

spindalis from South Africa for which she proposed the name S. 
spindalis variety africana. The characters upon which the new 
variety is based are the egg size, smaller than that described by 
Montgomery for the Indian species, and also a cercaria smaller than 
that described by Soparkar (1921). The eggs of the new variety 
were obtained from the urine of man and measured 168, to 258 

| 
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long by 46.4, to 70% wide. The cercaria, obtained by infecting 

Planorbis pfeifferi and Bulinus tropicus, measured as follows: Body 

153.31 to 183n long by 50.8. to 86.64 wide; tail stem 173.3» to 

200u long by 50.8» to 86.64 wide; furcal rami 66.6, to 83.3» long by 

21p to 26.64 wide; oral sucker 40 to 53.34 long by 30p to 33p wide; 

acetabulum 18.5y by 26.6y. 
The reported occurrence of S. spindalis in man includes at least 

three apparently authentic cases, one reported by Cawston (1925) 
and two by Porter, and there are one or two doubtful cases. Daub- 
ney (1923) considers the egg reported from the urine of a Madras 
native by Christophers and Stephens (1905) as probably belonging 
to this species. It is possible that the eggs described from human 
urine by Chesterman (1923) may also be those of S. spindalis. 

SCHISTOSOMA INDICUM Montgomery, 1506 

Figures 26-29 

Synonym.—Bilharzia indica (Montgomery, 1906) Hutyra and 
Marek, 1910, p. 902. 

Specific diagnosis.—Schistosoma: 
Male 8.35 to 17 mm. long; anterior part of body straight, 1 to 1.5 

mm. long and 400 wide; posterior part of body cylindrical due to 
inrolling of the edges to form the gynaecophoric canal; maximum 
dorsal width 350 and greatest dorsoventral width 400 to 500p. 

Cuticle tuberculate and spiny. Oral sucker subterminal, infundibuli- 
form, 270u to 320u in diameter; acetabulum pedunculated, 350p to 

425 in diameter, and situated 0.9 to 1.5 mm. caudad of oral sucker. 

Esophagus 425 long; cecal branches unite caudally about 0.85 to 
1.5 mm. from posterior end of body, forming a common cecum which 
terminates about 100u from the posterior extremity. Testes 5 to 9 
in number, situated about 400 caudad of acetabulum; seminal vesicle 
small, 85y in diameter and lying in front of the first testis; the genital 
pore opens in the median line at the anterior end of the gynaecophoric 
canal. The excretory bladder is 80% long; excretory pore terminal. 

Female 9 to 22 mm. long and 190” wide. Cuticle smooth except 
for a few spines on the posterior end of body and on the inside of 
suckers. Oral sucker small, subterminal; acetabulum 50u to 60» in 
diameter, usually retracted. Esophagus 230 long; cecal branches 
unite caudad of ovary, forming a slender common cecum which ter- 

minates about 200 from the posterior extremity. Ovary situated at 
equator of body, oval in shape, 500u to 750u long by 100 wide; uterus 

5 to 7 mm. long; genital pore immediately caudad of acetabulum. 
Vitellaria lie on each side of the common cecum and extend from the 
cecal union to 200 to 300 from the posterior end of body. Egg 
oval and provided with a spine at one pole; uterine egg from 92 
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to 100 long by 42u to 44u wide, spine 14 long; mature egg in tissue | 
from 120, to 140n long by 68 to 72" wide. 

Cercaria unknown or unrecognized. 
Hosts —Primary, mammals (Hquus caballus, F'. asinus, Camelus 

dromedarius, and Ovis aries); secondary, unknown. 
Location.—Mesenteric, pancreatic, pelvic, portal, and hepatic 

velns. 
Distribution.—India. 

Specimens of schistosomes from sheep (United States Nationai 
Museum Helminthological Collections No. 14828), from Lahore. 
India, donated by Capt. S. H. Gaiger, have been studied and identi- 
fied as Schistosoma indicum. The males measure 5.9 to 7.6 mm. long 
by 4844 to 7184 wide. The anterior part of the body is subcylindri- 
cal, 546y to 692n long and 235» wide. Oral sucker subterminal, 172u 

to 187» in diameter; acetabulum pedunculated, 187y to 203 in diam- 
eter, and situated 156 to 312» caudad of oral sucker. Testes nine 
in number, each elongated dorsoventrally and with their edges in 
apposition, and situated dorsally at the anterior end of the gynaeco- 
phoric canal; an oval seminal vesicle 109» long by 62» to 78. wide 
is situated in front of the anterior testis. 

The females measure 7.3 to 14.5 mm. long by 172» wide. Oral 
sucker and acetabulum equal in size, 30 in diameter; the acetabulum 
is situated about 170 caudad of oral sucker. Ovary elongated, 525y 

to 572 long by 954 to 125 wide, and situated caudad of equator of 
body. The uterus is long and filled with eggs. Vitellaria occupy the 
entire space from the cecal union to the posterior end of the body. 
Uterine egg oval, 86 to 91p long by 43 to 47» wide, and provided 
with a terminal spine 12u long. 

SCHISTOSOMA INCOGNITUM Chandler, 1926 

Figure 5 

Specific diagnosis—Schistosoma: 

Male unknown. 
Female unknown. Egg 95p to 100u long by 41.5, to 50p wide, with 

a subterminal spine 7.3» long. 
Cerearia unknown or unrecognized. 
Host.—Primary, mammals (man) ; secondary, unknown. 
Location.—Feces (for eggs). 
Distribution.—Asia (India). 

Genus SCHISTOSOMATIUM Tanabe, 1923 

Generic diagnosis.—Schistosominae: Male larger and longer than 
female. Suckers present, well developed. Anterior two-fifths of 
body flattened; posterior three-fifths infolded to form the gynae- 
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cophoric canal. Intestinal ceca provided with lateral diverticula 

and united near posterior end of body. Testes 14 to 18 in number, 

arranged in two rows at anterior end of gynaecophoric canal. Geni- 

tal pore median, in front of the anterior testis. Female flattened. 

Ovary in anterior half of body. Uterus containing numerous oval, 

spineless eggs. Genital pore caudad of acetabulum. Vitellaria com- 

posed of lobulated, densely packed follicles extending from the distal 

pole of ovary to posterior end of body. 

Larva a furcocercous, apharyngeal cercaria, with eye spots, and 

with an excretory system consisting of six pairs of flame cells, one 

pair of which is located in the base of the tail stem. 
Type species—Schistosomatium pathlocopticum ‘Tanabe, 1928. 

SCHISTOSOMATIUM PATHLOCOPTICUM Tanake, 1923 

Figures 30-32 

Synonym.—Schistosoma pathlocopticum 'Tanabe in Strong, 1923, 

p- 516. 
Specific diagnosis—Schistosomatium: 
Male 5.6 to 11.8 mm. long by 400p to 9004 wide. Anterior portion 

of body flattened, 2.4 to 4.7 mm. long by 260, to 580 wide; posterior 
portion, 3.2 to 7.1 mm. long by 1.04 mm. wide when flattened, with 
edges infolded forming a gynaecophoric canal; between the anterior 
and posterior portions the body is narrowed and is 240 to 410 
wide. Cuticle spiny but without tubercles. Oral sucker subterminal, 
130, to 160u in diameter; acetabulum pedunculated, 2504 to 260» in 

diameter. Esophagus simple, about 520, long; intestinal ceca pro- 
vided with short lateral diverticula and united posteriorly about 600, 
from the caudal extremity; common cecum short and terminating 
about 140. from posterior end of body. Testes 14 to 18 in number, 
spherical, 100u to 180» in diameter, in two parallel rows in the 
median line and slightly pre-equatorial. Seminal vesicle large, semi- 
lunar in outline, and situated to the left of the median line. Genital 
pore situated at anterior end of gynaecophoric canal, slightly to left 
of median line. Excretory system consists of two slender, lateral 
tubes which unite to form a common tube opening slightly dorsad at 
the extreme posterior end of body. 

Female 4.5 to 10.2 mm. long by 180. to 880% wide. Suckers weak 
and rudimentary. Cuticle spiny in anterior part of body, especially 
around suckers and genital pore. Ovary oval in shape and situated in 
front of equator of body. Shell gland poorly defined, in front of 
ovary, and at the junction of the oviduct, vitelline duct, and uterus. 
Uterus about 500, long and filled with eggs. Vitellaria composed 
of densely packed lobulated follicles, and occupying almost the entire 
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space from the ovary to the posterior end of the body. Egg oval, 59 | 
long by 40, wide, without spine. 

Cercaria furcocercous, apharyngeal, spinose. Total length 410,; 
body 180n long by 80, wide; tail stem 230u long by 45y wide; furcal | 
rami 100u long. Eyespots present, pigmented, 8. in diameter, lying 
near equator of body. Oral sucker 50 long by 47» wide; acetabulum 

24u in diameter. Penetration glands consist of three pairs of aci- 
dophilic cells which nearly fill the postacetabular region of body; 
penetration gland ducts open at anterior end of acetabulum and are 
capped by an equal number of hollow piercing spines. The germ cells 
he in the median line caudad of the acetabulum. Execretory system 
pattern consists of five pairs of flame cells in the body and one pair in 
the tail stem. 
Hosts——Primary, mammals (white rats and mice, experimentally) ; 

secondary, snail (Lymnaea palustris). 
Location.—Intestinal veins, portal vein, and liver. 
Distribution—North America (United States (Boston, Massachu- 

setts) ). 

HETEROBILHARZIA, new genus 

Generic diagnosis ——Schistosominae: Preacetabular portion of 
male short, subcylindrical; posterior portion with edges inrolled, 
forming a deep gynaecophoric canal. Suckers present. Cuticle 
covered with small tubercles. Intestinal ceca unite caudally near 
posterior end of body. ‘Testes numerous, 70 to 83 in number, ar- 
ranged in two irregular rows in posterior third of body anterior to 

cecal union. Cirrus pouch present and containing the seminal 
vesicle. Genital pore situated at the beginning of the gynaecophoric 
canal and to the left of the median line. Female unknown. 

Type species —Heterobilharzia americana, new species. 

HETEROBILHARZIA AMERICANA, new species 

Tigures 33-34 

Specific diagnosis —Heterobilharzia: 
Male 10 to 14 mm. long by 3 mm. wide. Cuticle covered with 

small tubercles. Oral sucker subterminal, 350u to 355 in diameter ; 

acetabulum pedunculated, 4264 to 453u in diameter, situated about 

568. caudad of oral sucker. Esophagus long and surrounded by 
the esophageal glands; intestinal ceca sinuous and uniting about 
500u to 750u from posterior end of body; common cecum short and 

terminating 140u to 1502 from posterior end of body. ‘Testes 70 to 
83 in number, arranged in two irregular rows between the intestinal 
ceca in posterior third of body. Cirrus pouch elongated transversely, 
210n to 3154 long by 70u wide, and situated about 568, caudad of 
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acetabulum ; seminal vesicle oval and lying entirely within the cirrus 
pouch. Genital pore 570» caudad of acetabulum and to the left of 
median line. Excretory system consists of a short bladder which 

_ opens at excretory pore at the tip of the body, and of two slender 
branches extending cephalad on each side of body. 

Female unknown. 
Cercaria unknown or unrecognized. 
Hosts —Primary, mammals (Lynw species, probably L. winta) ; 

secondary, unknown. 
Location.—Mesenteric veins. 
Distribution —North America (United States (Washington, D. C., 

National Zoological Park) ). 
Type specimens.—United States National Museum Helminthologi- 

cal Collections No. 14532, collected August 27, 1907, by Dr. M. C. 
Hall and Dr. A. Hassall. 

PARASCHISTOSOMATIUM, new genus 

Generic diagnosis —Schistosominae: Male unknown. Female 
slender, flattened, and tapering toward the extremities. Cuticle 
smooth. Oral sucker subterminal, well developed; acetabulum 
pedunculated. Esophagus simple; intestinal ceca without lateral 
diverticula and united caudally near posterior end of body; common 
cecum very short. Ovary spirally curved, in posterior third of 
body; uterus long and filled with eggs. Vitelline follicles few in 
number, situated posterior to ovary and between the cecal branches. 

Type species—Paraschistosomatium anhingae, new species. 

PARASCHISTOSOMATIUM ANHINGAE, new species 

Figure 35 

Specific diagnosis —Paraschistosomatium: 
Male unknown. 
Female 6.9 mm. long by 3254 wide. Body flattened and tapering 

gradually toward the extremities. Cuticle smooth and without spines 
except in suckers. Suckers equal in size, 1434 in diameter; oral 
sucker subterminal; acetabulum pedunculated and situated 480. 
caudad of oral sucker. Esophagus simple, bifurcating in front of 
acetabulum ; intestinal ceca unite caudally about 460. from posterior 
end of body; common cecum 200 long. Ovary spiral, 585 long as 
measured in a straight line and exclusive of length of spiral, and 
situated in the anterior part of the posterior third of body. Vitel- 
laria consist of a few scattered follicles lying posterior to the ovary 
and between the cecal branches. Genital pore is situated imme- 
diately caudad of the acetabulum. Uterus long and filled with thin- 
shelled eggs which measure about 70u long by 43» wide. 
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Cerearia wiknown or unrecognized. 
Hosts.—Primary, birds (Anhinga anhinga) ; secondary, unknown. — 
Location.—Portal vein. 

Distribution —North America (United States (Texas) ). 
Type specimen.—United States National Museum Helminthological 

Collections No, 27887, collected by the writer, April 8, 1922, at Bryan, 
Tex. 

This trematode is probably more closely related to species of the 
genus Schistosomatium than those of any of the other genera. The 
union of the intestinal ceca near the posterior end of the body is 
similar to that in S. pathlocopticum; in P. anhingae, however, the 
ceca do not have lateral diverticula, the ovary is more posterior, and 
the distribution of the vitelline follicles is very different from that 
in S. pathlocopticum. In view of these differences the writer has 
tentatively proposed the new genus Paraschistosomatium to include 
this species. 

Genus AUSTROBILHARZIA Johnston, 1917 

Generic diagnosis—Schistosominae: Male shorter than female. 

Gynaecophoric canal extends from posterior edge of acetabulum to 
posterior end of body. Suckers well developed and prominent. 
Esophagus bifurcates in front of acetabulum; intestinal ceca unite — 
caudally in the posterior fourth of body and may show several anas- 
tomoses before the final union; common cecum short. Testes 18 to 
20 in number, situated between the ceca, originating anteriorly a 

short distance caudad of acetabulum and extending to equator of 
body. Genital pore situated caudad of acetabulum, a little to the 
left of median line. Cirrus pouch present, enclosing the seminal 
vesicle and prostate. Female slender, the anterior portion thread- 
like and the posterior portion flattened. Oral sucker not developed, 
acetabulum present. Ovary long and loosely spiral. Vitellaria well 
developed and occupying the region behind the ovary. 

Type species—Austrobilharzia terrigalensis Johnston, 1917. 

AUSTROBILHARZIA TERRIGALENSIS Johnston, 1917 

Figure 36 

Specific diagnosis.—Austrobilharzia: 
Male 3.5 to 4mm. long by 400, wide dorsoventrally. Cuticle smooth. 

Suckers about equal in size, 1754 in diameter; acetabulum peduncu- 
lated and lined with fine spines. Intestinal ceca provided with small 
diverticula; in the posterior third of the body the ceca are united by 
commissures, forming two loops which are separated by a short stem; 
common cecum short and terminating near posterior end of body. 
Testes 18 to 20 in number, symmetrically placed between the intesti- 
nal ceca, originating about 200, caudad of genital pore and extending 
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to equator of body. Cirrus pouch moderately developed and enclos- 
ing the seminal vesicle and prostate. Genital pore situated about 
125» caudad of the acetabulum and to the left of the median line. 
The excretory system consists of a Y-shaped vesicle opening at the 
extreme posterior end of the body, with two fine ciliated tubes given 
off from the anterior limbs of the Y. 
Female 4.5 to 5 mm. long; anterior part of body slender, 2.65 mm. 

long by 58» in diameter; posterior portion flattened, 1.85 mm. long 
by 1362 wide. Oral sucker absent; acetabulum pedunculated, 35y in 
diameter. Oral opening ventral, 30% from the anterior end of body; 
esophagus 200, long; intestinal ceca unite caudally at the union of 
anterior and posterior parts of body; common cecum slender and 
terminating near posterior end of body. Ovary spirally curved, 
388. long when measured in a straight line, disregarding spiral 
length, and situated at the union of anterior and posterior parts of 
body. The oviduct extends forward and widens near its anterior 
end to form the uterus which contains a single egg. The genital pore 
is situated immediately behind and to one side of the acetabulum. 
The vitellaria occupy the space from the distal pole of the ovary to 
the posterior end of the body. Egg 32,z long by 26y wide. 

Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Hydrocoloeus novae-hollandiae= Larus 

novae-hollandiae) ; secondary, unknown. 
Location.—Intestinal blood vessels. 
Distribution.—Australia (New South Wales). 

Genus ORNITHOBILHARZIA Odhner, 1912 

Synonym—M acrobilharzia 'Travassos, 1923, p. 18. 
Generic diagnosis——Schistosominae: Female shorter than male. 

Male with well developed gynaecophoric canal, formed by an infold- 
ing of the lateral edges of the body. Suckers present. Cuticle covered 
with spines. Digestive tract similar to that of Schistosoma; intes- 
tinal ceca long and showing a tendency to form several anastomoses 
before finally uniting to form the common cecum. Testes numerous 
(60 or more), commencing a short distance caudad of acetabulum, 

and extending into posterior half of body. Cirrus pouch rudi- 
mentary or absent. Seminal vesicle free in the parenchyma; prostate 
absent. Genital pore small and situated immediately caudad of 
acetabulum. Female elongate, slender, and flattened. Ovary elon- 
gated, loosely or tightly coiled, and situated in anterior third of body. 
Vitellaria extensive, occupying about two-thirds of body length. 
Laurer’s canal present (at least in some species). Uterus short and 
containing but one egg at a time. 

Type species—Ornithobilharzia intermedia Odhner, 1912. 
38876—29 ° 

ow 
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KEY TO SPECIES OF ORNITHOBILHARZIA 4 

1, Parasitic in ‘maniniais =~ sees eee eee eS eee eee ee 2; 

Parasitietin’ birdse2_ 335185 seh eee Spy he es hte tes ee ee aire 3: 

2. Cuticle of male smooth; testes 70 to 80 in number; egg 72u to T4u by 22u to 

26u, with a spinous process at each pole___________ 0. turkestanicum, p. 21. 

Cuticle of male tuberculate; testes 61 in number; egg 1004 to 136u by 444 to 

GO. swithiaSspine, at one polest as 220 eae eee 0. bomfordi, p. 22. 

3; Species: inadequately deseribedis | 25 tikeaks 2 Se. SLES SO Ge eee 4, 

Species adequately: ‘deseribed yt Oye ee a Ey Pays a ee 5. 

4. Male 14 mm. long; oral sucker 3644 in diameter; acetabulum 560u in diam- 

eter; female unknown; in Hydrocoloeus melanocephalus. 

0. kowalewskii, p. 19. 

Male 16 mm. long; oral sucker 312u by 1044 to 1604; acetabulum 450u in 

diameter; female shorter than male; in Thalasseus maximus (=Sterna 

Galericulat@) 2-2 1S aa Ee News 0. canaliculata, p. 19. 

5. Male 40 to 57 mm. long; testes 230 to 250 in number; female unknown. 

0. macrobilharzia, p. 21. 

Malesalemm or Lessiinelen eth: fern sil ey i 0 yyy ee 6. 

6. Male 8 to 10.6 mm. long; testes 90 to 110 in number; intestinal ceca in femzle 

unite posteriorly immediately caudad of ovary_________ 0. intermedia, p. 18. 

Male 6 to 7 m. long; testes 65 in number; intestinal ceca unite posteriorly a 

considerable distance caudad of ovary___-_______-_-_______ 0. odhneri, p. 20. 

ORNITHOBILHARZIA INTERMEDIA Odhner, 1912 

Figure 39 

Specific diagnosis —Ornithobilharzia: 
Male 8 to 10.6 mm. long and 420, wide. Cuticle provided with thick 

blunt spines. Oral sucker 200 to 250u in diameter; acetabulum 300, 

to 350 in diameter. Testes 90 to 110 in number, commencing a 
short distance caudad of acetabulum and extending almost to posterior 
tourth of body; terminal portion of genital system (Endapparat) 
small and situated at posterior edge of acetabulum; seminal vesicle 
entirely outside of a rudimentary cirrus pouch; prostate absent. The 
genital pore is situated immediately caudad of the acetabulum and 

to the left of the median line. 
Female 4.5 to 5.75 mm. long and 170u to 220u wide in region of 

ovary. Cuticle spiny. Oral sucker 40p to 50» in diameter; acetabu- 
lum 25p to 35 in diameter. Ovary long, spirally twisted, and situ- 

8 While this paper was in preparation, Linton (1928) described an Ornithobilharzia spe- 

cies from several water birds at Woods Hole, Mass. The writer has recently examined 

specimens of this species which were deposited in the U. S. National Museum, and also 

several additional specimens which Professor Linton kindly loaned for study. In this 

material there appear to be two species represented. The specimen (Cat. No. 7946, 

U. S. N. M.) from Larus argentatus is a species of Ornithobilharzia, but owing to the 
fact that the female is inclosed in the gynaecophorie canal of the male, it is impossible 

to make out the necessary specific characters. The remaining specimens, with the pos- 

sible exception of the one from Nycticorar nycticorar naevius (which is in such a poor 

state of preservation that none of the structures can be made out) appear to be closely 

related to, if not identical with, Microbilharzia chapini. The males of these specimens are 

somewhat more robust than M. chapini from Marila afinis, but are otherwise very similar. 
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ated in the anterior fourth of body. Vitellaria extend from a short 
- distance caudad of ovary to posterior end of body. Egg 70» long by 

50u wide. 

Cercaria unknown or unrecognized. 
Hosts.—Primary, birds (Larus fuscus and Hydrocoloeus melano- 

cephalus) ; secondary, unknown. 
Location.—Intestinal veins. 
Distribution.—Europe (Sweden). 

ORNITHOBILHARZIA CANALICULATA (Rudo!lphi, 1819) Odhner, 1912 

Figure 40 

Synonyms.—Distoma canaliculatum Rudolphi, 1819, p. 676 (in 
Sterna species; Brazil); Bilharziella canaliculata (Rudolphi, 1819) 
Braun, 192, p. 142. 

Specific diagnosis —Ornithobilharzia: 
Male 16 mm. long and from 1 to 1.4 mm. wide. Oral sucker sub- 

terminal, 312» long by 104p to 106u wide; acetabulum pedunculated, 

450 in diameter and 100u to 150y in height, and situated about 1 mm. 

caudad of oral sucker. Testes numerous, originating caudad of copu- 
latory apparatus and extending posteriorly to equator of body. The 
genital pore is situated in anterior part of gynaecophoric canal. The 
cirrus pouch (?) lies at a right angle to the long axis of the body. 

Female shorter than male, cylindrical, and thinner anteriorly than 
posteriorly, the anterior part of body being about 60, wide and the 
posterior part about 145 wide. 

Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Vhalasseus maximus=Sterna galericu- 

lata) ; secondary, unknown. 
Location.—Intestine (probably from intestinal veins). 
Distribution —South America (Brazil). 

ORNITHOBILHARZIA KOWALEWSKII (Parona and Ariola, 1896), Odhner, 1912 

Figures 41-42 

Synonyms.—Bilharzia kowalewskii Parona and Ariola, 1896, pp. 
114-116 (in Larus melanocephalus,; Italy); Schistosoma kowalewskii 
(Parona and Ariola, 1896) Railliet, 1899, p. 788; Bilharziella kow- 
alewskii (Parona and Ariola, 1896) Looss, 1899, p. 658. 

Specific diagnosis —Ornithobilharzia: 
Male 14 mm. long by 1 mm. wide. Oral sucker cuplike, subter- 

minal, smaller than acetabulum, and measuring 364, in diameter; 

acetabulum pedunculated, circular, 560u in diameter. Cuticle with- 
out tubercles or spines. Esophagus bifurcates about 7504 caudad of 
oral sucker, common cecum short. The gynaecophoric canal origi- 
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nates abruptly just posterior to acetabulum and extends to posterior 
tip of body. Testes numerous, disposed in two rows commencing 
about 490, caudad of acetabulum and terminating about one-fourth 
of body length from posterior end. 

Female unknown. 

Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Hydrocoloeus melanocephalus) ; second- 

ary, unknown. 
Location—Heart. 
Distribution —Europe (Italy). 
So far as may be determined from Parona and Ariola’s (1896) 

description, there appears to be no essential difference, as Odhner 
(1912) points out, between Ornithobilharzia kowalewskii and O. can- 
aliculata. The available descriptions are, however, so incomplete 
that a study of specimens of these species is necessary before final 
decision should be made. 

ORNITHOBILHARZIA ODHNERI Faust, 1924 

Figures 48-45 

Specific diagnosis —Ornithobilharzia: 
Male 6 to 7 mm. long by 220, to 260 in cross section. Cuticle 

covered with spines. Oral sucker 120 to 155y in diameter; aceta- 
bulum 160, to 165 in diameter. The gynaecophoric canal is deep 
and broad. The esophagus branches immediately cephalad of the 
acetabulum; intestinal ceca sinuous, uniting caudally six-sevenths of 
body length from anterior end; common cecum short. Testes oval, 
about 65 in number, and lying in median line in equatorial three- 
sevenths of body. Seminal vesicle situated midway between anterior 
testis and acetabulum, and communicating directly with a rudimen- 
tary cirrus pouch which lies dorsad of the genital pore; ejaculatory 
duct rudimentary; prostate absent. 

Female 3 mm. long by 100. to 120% in diameter in cross section. 

Cuticle covered with fine spines. Oral sucker and acetabulum equal 
in size and measuring 70 in diameter. The esophagus bifurcates 
cephalad of acetabulum, and the intestinal ceca unite about four- 
fifths of body length from anterior end;common cecum short. Ovary 
elongate, loosely coiled, and situated in anterior third of body. The 
oviduct arises from the posterior pole of ovary, bending laterad and 

continuing anteriad to the ootype; seminal receptacle well developed, 

situated behind the ovary, and connected with oviduct by a short duct. 
Laurer’s canal arises from dorsal aspect of seminal receptacle and 
opens through a minute pore on dorsal side of body. The vitellaria 
consist of paired follicles extending from a short distance caudad of 
seminal receptacle to near posterior end of body. The vitelline duct 

— 

a 
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extends forward parallel with the oviduct and joins it at the ootype. 
Uterus short and containing a single egg. The genital pore occupies 
a median position immediately caudad of acetabulum, 

Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Asiatic curlew (NVumenius arquatus)) ; 

secondary, unknown. 
Location.—Portal vein. 
Distribution.—Asia (China). 

ORNITHOBILHARZIA MACROBILHARZIA (Travassos, 1923), new combination 

Synonym.—Macrobilharzia macrobilharzia 'Travassos, 1923, pp. 
18-19 (in Plotus anhinga; Brazil). 

Specific diagnosis —Ornithobilharzia: 
Male 40 to 57 mm. long and 3.5 mm. wide when folded. Post- 

acetabular portion of body folded longitudinally but not perma- 

nently; preacetabular portion 4 mm. long and separated from poste- 
rior portion by a constriction. Oral sucker terminal, 740, in diam- 
eter; acetabulum salient, 1.3 mm. in diameter. Esophagus 1 mm. 
long; pharynx absent; intestinal ceca sinuous and uniting caudally 
near posterior end of body. Testes 230 to 250 in number, disposed 
in two rows in anterior half of body, and having an average diameter 
of 170% to 200u. Seminal vesicle present, pretesticular. 

Female unknown. 
Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Anhinga anhinga=Plotus anhinga) ; sec- 

ondary, unknown. 
Location.—Portal vein. 
Distribution.—South America (Brazil). 
This species was described by Travassos (1923) as the type of a 

new genus, Macrobilharzia. On analysis, the characters given by 
‘Travassos do not appear to differ sufficiently from those of the genus 
Ornithobilharzia Odhner to justify the recognition of Macrobilharzia 
as a distinct genus. The body form, the disposition of the large 
number of small testes, and the position of the seminal vesicle are 
the same as for species of Ornithobilharzia. Its size, admittedly, 

is unusual for this genus, but size alone can not be regarded asa 
character of generic value. 

ORNITHOBILHARZIA TURKESTANICUM (Skrjabin, 1913), new combination 

Figures 46—50 

Synonyms.—Schistosoma turkestanicwm Skrjabin, 1913, pp. 
458-468 (in Bos taurus; Russian Turkestan) ; Schistosoma bomfordi 

Montgomery of Marotel, 1908. 
Specific diagnosis —Ornithobilharzia: 
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Male 4.2 to 8 mm. long by 340n to 4764 wide. Cuticle without | 
tubercles. Oral sucker subterminal, 255u long by 154 wide : aceta- 
bulum 289» by 278, and situated about 425» caudad of the oral 

sucker. The esophagus shows two dilations and is surrounded by 
the esophageal glands; intestinal ceca unite caudally about 1.2 mm. 
from posterior end of body; in some specimens transverse com- 
missures are present in posterior half of body which connect the 
two ceca. ‘The testes, 70 to 80 in number, occupy a space about 3 mm. 
long in the median line. The genital pore lies immediately caudad 
of the acetabulum. 

Female 3.4 to 5.5 mm. long by 102 wide in region of ovary; body 
slender and almost circular in cross section. The suckers measure 
72u in diameter, and the acetabulum is situated about 170» caudad 
of the oral sucker. Esophagus simple; intestinal ceca unite 1.632 
mm. from posterior end of body. Ovary spiral, 255y long, and situ- 
ated anterior to cecal union. The vitellaria are composed of elon- 
gate follicles which occupy the space from the cecal union to the 
posterior end of body. Egg oval, 724 to 74u long by 22 to 26u 
wide, and provided with a spinelike prolongation at each pole. 

Cercaria unknown or unrecognized. 
Hosts —Primary, mammals (Bos taurus and Felis domestica) ; 

secondary, unknown. 
Location.—Branches of the portal vein. 
Distribution.—Asia (Russian Turkestan) and Europe (France). 

ORNITHOBILHARZIA BOMFORDI (Montgomery, 1906), new combination 

Figures 51-52 

Synonyms.—Schistosoma bomfordi Montgomery, 1906, pp. 1438- 
147 (in Bos indicus; India). 

Specific diagnosis —Ornithobilharzia: 
Male 7.089 mm. long; anterior portion of body 357p wide; posterior 

portion 408» wide in region of testes and 170» in diameter at caudal 
extremity. The anterior portion of the body is flattened and the pos- 
terior portion inrolled, forming the gynaecophoric canal. Cuticle 
tuberculate and spiny; spines also present in suckers and in gynae- 
cophoric canal. Oral sucker cup-shaped, 306 in diameter; acetab- 
ulum pedunculated, 3404 in diameter, and situated 8504 caudad of 
oral sucker. ‘Testes 61 in number, oval in shape, and measuring 
100n by 90y, the total length of the chain of testes being 3.06 mm., 
or about three-sevenths of total body length. The seminal vesicle 
is situated in front of the testes, about 200, caudad of the union of 

the anterior and posterior portions of the body. 
Female 7.31 mm. long by 172 wide at the ovary. Cuticle devoid 

of spines, except in suckers and at posterior end of body. Oral 

q 
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sucker subterminal, 464 in diameter; acetabulum slightly salient, 
42 in diameter. Esophagus simple, 204 long; intestinal ceca unite 
posteriorly 1.819 mm. from the esophageal bifurcation; common 
cecum 5.109 mm. long and terminating 178, from posterior extremity. 
Ovary oval in outline, 300, long, and situated in front of cecal union. 
Uterus 1.4 mm. long; genital pore slightly salient and situated imme- 
diately caudad of acetabulum. The vitellaria lie on each side of the 
common cecum and extend from the cecal union to the posterior end 
of body. Egg oval and provided with a terminal spine; immature 
egg 100 to 115 long by 44» to 484 wide, spine 8» to 10p long; 
mature egg, containing a miracidium, 125p to 136» long by 53, to 
60 wide, spine 6 to 8p long. 

Cercaria unknown or unrecognized. 
Hosts——Primary, mammal (Bos (Bubalus) bubalis=Bos indi- 

cus) ; secondary, unknown. 
Location.—Mesenteric veins. 
Distribution —Asia (India). 
Schistosoma bomfordi Montgomery and S. turkestanicwm Skrjabin 

are transferred to the genus Ornithobilharzia on the basis of morpho- 
logical similarity to other species of the genus. The number and 
position of the testes in the male, and the shape and position of the 
ovary in the female are so similar to those in Ornithobilharzia inter- 

,_ media Odhner, type of Ornithobilharzia, that they are obviously 
congeneric. The fact that both O. bomfordi and O. turkestanicum 
are at present known only from mammalian hosts does not appeal to 
the writer as’ being a matter of sufficient importance to justify their 
retention in the genus Schistosoma. In view of the morphological 
relationship of O. bomfordi and O. turkestanicum to species occurring 
in birds, it may be assumed that these parasites, which are of rare 
occurrence in their mammalian hosts, may be only accidental and 
facultative parasites of these hosts, and it may be surmised that they 
are normal parasites in birds of some sort. 

The report of the occurrence of O. bomfordi as a parasite of cattle 
in France, by Marotel (1908), is apparently erroneous, as the species 
which he described has an egg with two spines, one at each end, which 
measures 80u to 100 long by 30n to 354 wide. Since O. turkestant- 

cum is the only schistosome reported from cattle as having a large 
number of testes, and an ege of the type described, it appears that 
this was the species found by Marotel. Velu and Barotte (1924; p. 
328) are apparently of this opinion as they give France as a locality 

for O. turkestanicwm and their description of the egg of this species is 
essentially the same as that given by Marotel for O. bomford?. 
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MICROBILHARZIA, new genus 

Generic diagnosis —Schistosominae: Male longer than female. 
Gynaecophoric canal well developed, commencing in front of the 
acetabulum. Suckers present in both sexes. Digestive tract similar 
to that of Schistosoma. Testes 18 to 20 in number, arranged in two 

irregular rows in anterior half of body. Genital pore situated about 
midway between acetabulum and the anterior testis. Female slender, 
almost cylindrical anteriorly, flattened posteriorly. Ovary loosely 
spiral, slightly pre-equatorial in position. Uterus long and contain- 
ing a single egg. Vitellaria occupy about one-half of body length. 
Larva unknown or unrecognized. 

Type species—Microbilharzia chapini, new species. 

MICROBILHARZIA CHAPINI, new species 

Figures 37-388 

Synonym.—Ornithobilharzia species Chapin, 1924, p. 208. 
Specific diagnosis —M icrobilharzia: 
Male 3.27 to 4.25 mm. long by 6264 wide. Anterior part of body 

short, subeylindrical; posterior part long and with the lateral edges 
infolded, forming a deep gynaecophoric canal which originates ante- 
riorly a short distance in front of acetabulum and extends to pos- 
terior end of body. Cuticle lacking (apparently due to maceration) 
in all specimens available for study. Oral sucker subterminal, 152» 

in diameter; acetabulum pedunculated, 175 in diameter, situated 

437 caudad of oral sucker. Esophagus simple, bifurcating in front 
of the acetabulum as in other schistosomes; intestinal ceca sinuous 

and uniting posteriorly about 38902 from posterior end of body. 
Testes 18 to 20 in number, arranged in two irregular rows originating 
anteriorly about 540 to 5502 caudad of acetabulum and extending 
shghtly posterior to equator of body. Seminal vesicle small and 
situated about midway between acetabulum and anterior testis. 

Female 3.7 mm. long by 100% wide. Cuticle smooth. Oral sucker 
poorly developed, 30u in diameter. Ovary slender, loosely spiral, 
390 long when measured in a straight line and disregarding total 
length of spiral, and slightly pre-equatorial in position. The vitel- 
laria consist of transversely elongated follicles, and extend from the 
distal pole of the ovary to the posterior end of body. Uterus long 
and apparently containing but one egg. 

Cercaria unknown or unrecognized. 
Hosts —Primary, birds (Marila affinis) ; secondary, unknown. 

Location —Mesenteric veins. 
Distribution—North America (United States; Shadyside, Md.). 
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Type specimens.—United States National Museum Helminthologi- 
eal Collections No. 25169; paratype No. 27888; collected by Dr. E. A. 
Chapin, January 20, 1923. 

This trematode appears to have closer aflinities with species of 

Austrobilharzia than with those of any other genus. There are some 
characters in this species which differ from A. terrigalensis, type of 
Austrobilharzia, to such an extent that the writer hesitates to place 
his species in this genus; a new genus, Microbilharzia, is therefore 
proposed for it. In proposing this genus the writer realizes that the 
characters given in the diagnosis may be of specific rather than of 
generic value, but in order to include this species in Austrobilharzia, 
or in any of the other genera, it would be necessary to emend the 
generic diagnosis more or less extensively; this is regarded as inad- 
visable until more material is available for study. 

BILHARZIELLINAE, new subfamily 

Subfamily diagnosis —Schistosomidae: Male and female similar in 

form, either flattened or threadlike. Suckers present or absent. Gynae- 
cophoric canal absent or imperfectly formed. Paired intestinal ceca 
short ; common cecum long, with or without lateral dendritic branches. 

Testes numerous and situated along the course of the common cecum. 

Uterus short and containing a single egg. 
Type genus —Bilharziella Looss, 1899. 

KEY TO THE GENERA OF BILHARZIDLLINAD 

MES COUM ACMI tI Cally Oly MEATY mSO esr e = sees TY eh a ate Ze 

ES OGHVAN HEL CI CG so nk 2 METAR ERTS AS bebe EN ee ES ee ANE Ae ae 

2. Female unknown; posterior end of body threadlike, middle portion wider 

than either the anterior or posterior portions; no gynaecophoric canal; 

SUGKET SEI Le SCG ates tae ony ee oak Trichobilharzia, p. 29. 

Male and female very long and slender; gynaecophorie canal reduced to a 

short groove in the anterior part of the body; suckers absent. 

Gigantobilharzia, p. 30. 

8. Suckers present; common cecum without lateral dendritic branches. 

Bilharziella, p. 25. 

Suckers absent; common cecum with short, lateral dendritic branches. 

Dendritobilharzia, p. 28. 

Genus BILHARZIELLA Looss, 1899 

Generic diagnosis —Bilharziellinae: Both sexes with the posterior 
part of the body distinctly flattened. Female shorter than male. In- 
testinal ceca united posteriorly at or near equator of body; common 
cecum long, without lateral branches, and extending in a zigzag man- 
ner to posterior end of body. Male genital opening situated on left 
side of body a considerable distance caudad of acetabulum. Cirrus 
pouch present, containing the prostate and the ejaculatory duct. 
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Seminal vesicle long and free inthe parenchyma. Testes, about 110 in 
number, in posterior part of body on each side of the common cecum. 
Female genital opening immediately posterior to acetabulum. Uterus 
short and containing a single egg. Vitellaria situated on each side of 
the common cecum. Egg elongated anteriorly, enlarged and provided 
with a small spine posteriorly. 

Type species —Bilharziella polonica (Kowalewski, 1895) Looss, 
1899. 

KEY TO SPECIES OF BILHARZINLLA 

Male 4 mm. long by 5304 wide; testes 110 in number; female 2 mm. long; egg 

385u to 400u long by 100u wide, elongated anteriorly and widened posteriorly. 

B. polonica, p. 26. 

Male 2.3 mm. long by 964 wide; testes 50 to 70 in number; female 3.4 to 4 mm, 

long by 654 wide; egg spindle-shaped, 226u long by 624 wide. 

B. yokogawai, p. 27. 

BILHARZIELLA POLONICA (Kowalewski, 1895) Looss, 1899 

Figures 56-58 

Synonyms.—Bilharzia polonica Kowalewski, 1895, pp. (1-27) 41- 
70 (in Anas boschas fera and A. crecca; Poland); Schistosomum 
polonicum (Kowalewski, 1895) Railliet, 1898, p. 412; Ornithobil- 
harzia polonica (Kowalewski, 1895) Tanabe, 1925, p. 258. 

Specific diagnosis —Bilharziella: 
Male 4 mm. long by 5304 wide. Body flattened, lanceolate. Oral 

sucker 1024 in diameter; acetabulum 136 in diameter and situated 

about 760, caudad of oral sucker. Esophagus simple, bifurcating 
in front of acetabulum; intestinal ceca unite posteriorly a short dis- 
tance anterior to equator of body; common cecum long, extending 
caudally in a zigzag manner and terminating near posterior end of 
body. Testes numerous, about 110 in number, situated on both sides 
of the common cecum. Cirrus pouch present, containing the ejacu- 
latory duct and a well-developed prostate. Seminal vesicle long and 
only partially enclosed by the cirrus pouch. Genital pore on left 
side of body, 800n caudad of acetabulum. 

Female about 2 mm. long and 250u wide. Body form similar to 
that of male. Oral sucker 51p in diameter; acetabulum 68, in diam- 

eter and situated 370» caudad of oral sucker. Digestive tract similar 
to that of male. Ovary weakly spiral and situated in front of cecal 
union. Uterus short and containing a single egg. Genital pore 
situated immediately caudad of acetabulum. Vitellaria composed 
of numerous follicles lying on each side of the common cecum. 
Egg 385 to 400u long by 100n wide, elongated anteriorly and widened 
posteriorly, and provided with a small hooklike spine. 

Cercaria unknown or unrecognized. 
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Hosts.—Primary, birds (Anas platyrhynchos (=A. boschas fera), 
A. platyrhynchos domestica, Querquedula querquedula (= Anas quer- 
quedula), Nettion crecca (=Anas crecea) Dafila acuta (=Anas 
acuta), Fuligula fuligula (=Nyroca fuligula, =Fuligula cristata) , 
Ardea cinerea, Nyroca leucophthalma (=Fuligula leucophthalma) 
and Cygnus olor) ; secondary, unknown. 
Location.—Abdominal blood vessels. 
Distribution—Europe (Poland and Russia) and North America 

(United States National Zoological Park, Washington, D. C.). 
This species is represented in the Helminthological Collection of 

the United States National Museum by a single male specimen, No. 
17432, collected October 8, 1907, by Dr. M. C. Hall, from a swan, 
Cygnus olor, which died in the National Zoological Park. This speci- 
men is 3.4 mm. long by 300u wide. The oral sucker is 130, in diam- 

eter; the acetabulum is pedunculated, 182» in diameter, and situated 

600. caudad of oral sucker. Such other characters as can be ascer- 

tained correspond so closely to those of B. polonica that there appears 
to be no doubt as to its specific identity. 

BILHARZIELLA YOKOGAWAI Oiso, 1927 

Figures 61-64 

Specific diagnosis —Bilharziella: 
Male flat, 2.3 mm. long by 96u wide; sides of body parallel, poste- 

rior extremity truncate. Gynaecophoric canal short, extending from 
immediately caudad of acetabulum to level of cecal union (accord- 
ing to Oiso’s figure). Oral sucker subterminal; acetabulum situated 
about 300. caudad of oral sucker. Esophagus about 250, long; 
intestinal ceca unite about 500u from anterior end of body; common 

cecum sinuous and terminating about 75» from posterior extremity of 

body. ‘Testes oval, 50 to 70 in number, situated on each side of the 
common cecum; seminal vesicle large and irregular in outline, and 

situated between the cecal branches. 
Female very slender, 3.4 to 4 mm. long by 65 wide. Egg spindle- 

shaped, 226 long by 62 wide, and containing a well-developed mi- 

racidium. 
Cerceria furcocercous, pharyngeal (?), spinose. Body cylindrical 

in shape, 262» long by 64y wide; tail stem 363 long by 39» wide; fur- 

cal rami 258u long by 19» wide. Eyespots present, situated about 
100z from anterior end of body. Acetabulum comparatively large 

and well developed, and situated 235, from anterior end of body. 
Pharynx present (?). Penetration glands consist of three pairs of 
large cells, the ducts of which open at anterior edge of oral sucker 
and are capped by an equal number of piercing spines. Germ cells 

lie in median line caudad of acetabulum. Excretory system pattern 

consists of seven pairs of flame cells in body and one pair in tail stem. 
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Hosts.—Primary, birds (duck, presumably Anas platyrhynchos do-— 
mestica) secondary, snail (Lymnaea radix). 

Location.—Portal and intestinal veins. 

Distribution.—F ormosa. 

Genus DENDRITOBILHARZIA Skrjabin and Zakharow, 1920 

Generic diagnosis—Bilharziellinae: Body of both sexes elongated. 
Cuticle without spines or tubercles. Suckers absent. Digestive sys- 
tem similar to that in Bilharziella; common cecum long, zigzag, and — 
provided with short, club-shaped or branched, lateral ceca. Genital 
pore of male in anterior part of body and to the left of median line. 
Testes numerous, situated on each side of the common cecum and ex- 
tending from the cecal union to the posterior end of body. Ovary 
spiral and situated between the cecal branches. Vitelline follicles 

numerous, situated along the course of the common cecum. 
Type species—Dendritobilharzia pulverulenta (Braun, 1901) 

Skrjabin, 1924. 
This genus has many characters in common with Bilharziella, but 

the writer regards the absence of suckers and the branched condi- 
tion of the common cecum as characters warranting the recognition 
of Dendritobilharzia as a valid genus. Since Dendritobilharzia 
odhnert Skrjabin and Zakharow, 1920, was later recognized by Skrja- 
bin (1924) as identical with Bilharziella pulverulenta Braun, the 
name of the type species becomes DP. pulverulenta (Braun, 1901) 
Skrjabin, 1924. 

KEY TO THU SPECIES OF DENDRITOBILHARZIA 

Male 8 to 8.3 mm. long by 1 to 1.5 mm. wide; female 1.57 mm. long by 0.29 mm. 

wide; in Querquedula querquedula and Anas platyrhynchos. 

D. pulverulenta, p. 28. 

Male unknown. Female 14.2 mm. long by 1.41 mm. wide; in Pelecanus onocrotalus, 

D. loossi, p. 29. 

DENDRITOBILHARZIA PULVBRULENTA (Braun, 1901) Skrjabin, 1924 

Figures 58-54 

Synonyms.—Bilharziella pulverulenta Braun, 1901, pp. 946-947 
(in Anas querquedula,; Africa) ; Dendritobilharzia odhneri Skrjabin 
and Zakharow, 1920, pp. 2-4, 6. 

Specific diagnosis —Dendritobilharzia. 
Male 8 to 8.38 mm. long by 1 to 1.5 mm. wide. Cuticle without 

spines or tubercles. Suckers absent. Esophagus 690. long; in- 
testinal ceca united posteriorly about 920, from the esophageal bi- 
furcation ; common cecum long and zigzag, and provided with short 
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club-shaped, sometimes branched, lateral ceca. Testes about 110 in 
number, situated along the common cecum for its entire length. 
Seminal vesicle long, spiral, and situated in the anterior sixth of 

body. The genital pore is located on the left side about 1.35 mm. 
from anterior end of body. 

Female (according to Semenov (1927) 1.5657 mm. long by 0.2875 
mm. wide. Body divided into two parts by an irregular transverse 
groove, the anterior portion being 0.4228 mm. long and the posterior 

_ portion 1.1427 mm. long. Suckers absent. Oral aperture terminal. 
_ Esophagus slightly wavy; common cecum zigzag and extending to 
| posterior end of body. Ovary 0.1028 mm. long by 0.0914 mm. wide, 
situated immediately caudad of the transverse groove and to one side 

of median line. Vitelline follicles numerous and _ distributed 
throughout posterior part of body. . 

Cercaria unknown or unrecognized. 
Hosts.—Primary, birds (Querquedula querquedula (= Anas quer- 

— quedula) and Anas platyrhynchos (=A. boschas)) ; secondary, un- 

_ known. 
Location.—Blood vessels. 
Distribution—Africa (Dongola, Sudan), and Europe (Russia). 

DENDRITOBILHARZIA LOOSSI Skrjabin, 1924 

Specific diagnosis—Dendritobilharzia. 

Male unknown. 
Female 14.2 mm. long by 1.41 mm. wide. Oral sucker and acetabu- 

lum absent. Esophagus 450, long; intestinal ceca united posteriorly 
about 3.47 mm. from the esophageal bifurcation; common cecum as 
in PD. pulverulenta. Genital organs, consisting of a spiral, tubular 
ovary, and an unpaired vitelline duct, lie in the space between the 

intestinal ceca. The vitellaria consist of follicles situated along 

the course of the common cecum. 
Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Pelecanus onocrotalus) ; secondary, un- 

known. 

Location.—Blood vessels. 
Distribution.—Europe (Russia). 
This description is taken from that of Skrjabin (1924). Un- 

fortunately very little detail is given as the description was based 
upon a single female specimen. In discussing this species, Skrjabin 

regards it as unlikely that this form could be identical with D. 
pulverulenta because of the great difference in size. 

Genus TRICHOBILHARIA Skrjabin and Zakharow, 19290 

Generic diagnosis —Bilharziellinae; body slender and divided into 
two portions; the anterior wider portion separated from the posterior 
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threadlike portion by a slight dilation. Oral sucker smaller than 
acetabulum. Gynaecophoric canal absent. Cirrus pouch and semi- 
nal vesicle present. Testes numerous and situated in posterior por- 
tion of body. Female unknown. 

Type species —Trichobilharzia kossarewi Skrjabin and Zakharow, 
1920. 

TRICHOBILHARZIA KOSSAREWI Skrjabin and Zakharow, 1920 

Figure 55 

Specific diagnosis —Trichobilharzia. 
Male 4 mm. long; anterior portion of body 60, wide, posterior 

portion 20% wide; between the anterior and posterior portions the 
body is dilated to 150u in width and this part is covered with fine 
spines. Oral sucker 30y in diameter; acetabulum 50, in diameter, 
spiny, and situated 690” caudad of oral sucker. Testes numerous, 
50u long by 18 wide, and situated in the posterior, threadlike por- 
tion of body. Cirrus pouch 200u long. Seminal vesicle 220 long. 
Genital pore 1.26 mm. from anterior end of body. 
Female unknown. 
Cercaria unknown or unrecognized. 
Hosts——Primary, birds (Querquedula querquedula (=Anas ctr- 

cia) ) ; secondary, unknown. 

Location.—Blood vessels. 
Distribution—Europe (Russia). 

Genus GIGANTOBILHARZIA Odhner, 1910 

Generic diagnosis.—Bilharziellinae: Female cylindrical and shorter 
than the somewhat flattened male. Posterior extremity of both sexes 
provided with lateral lobelike projections. Cuticle without spines or 
tubercles. Suckers absent. Gynaecophoric canal reduced to a short 
groove, situated in anterior part of body. Digestive system similar 
to that of Bilharziella. Testes originate caudad of gynaecophoric 
canal and extend to posterior end of body. Cirrus pouch absent. 
Genital pore situated at anterior end of gynaecophoric canal and 
slightly to the left of the median line. Ovary moderately long and 
spiral. Vitelline follicles occupy about nine-tenths of body length. 
Uterus short and containing a single egg. 

Type species—Gigantobilharzia acotylea Odhner, 1910. 

GIGANTOBILHARZIA ACOTYLEA Odhner, 1910 

Figures 59-60 

Specific diagnosis —Gigantobilharzia. 
Male 140 to 165 mm. long by 250, to 350, wide in expanded speci- 

mens; when preserved, the length is about one-half that of expanded 
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specimens, the width being 450 to 650» and the thickness about three- 
fourths of the width. Anterior end of body either pointed or blunt, 
depending upon the amount of contraction during fixation; posterior 
end provided with peculiar lobelike projections which give it the 

_ appearance of being obliquely truncate. Suckers absent. The gynae- 
cophoric canal is reduced to a groove-like depression, 550u to 750u 
long by 100 wide in flattened specimens, and situated 500, from 
anterior end of body. Oral opening terminal; esophagus 180p long; 

intestinal ceca short and united posteriorly at anterior end of gynae- 
cophoric canal; common cecum long and terminating near posterior 
end of body. ‘Testes consist of numerous follicles situated along 
the course of the common cecum. Terminal portion of genital system 
(Endapparat) consists of a cirrus pouch containing the ejaculatory 
duct, prostate, and a portion of the seminal vesicle, and is situated 

between the branches of the intestinal ceca. The genital pore is 
situated on a small papilla atthe anterior end of the gynaecophoric 
canal and slightly to the left of the median line. 
Female 30 to 35 mm. long, slender, circular on cross section, and 

100 to 120% in diameter. Anterior end of body attenuated; the pos- 

terior end is similar to that of the male. Esophagus 700n to 900u 
long; intestinal ceca unite posteriorly about 2 to 3 mm. from anterior 
end of body; common cecum slender and extending to posterior ex- 
tremity of body. Ovary tubelike and spiral, situated anterior to the 
cecal union. The oviduct arises from the posterior pole of the ovary 
and passes to a large seminal receptacle, and then extends forward 
ventrally to the ovary and unites with the vitelline duct a short dis- 
tance in front of the ovary. Vitellaria unpaired, composed of 
rounded follicles extending from the cecal union to the posterior end 
of body. Uterus short and containing but one egg. Genital pore 
median, about 60. from the anterior extremity. Egg oval, about 
100, long. 

Cercaria unknown or unrecognized. 
Hosts—Primary, birds (Larus fuscus, Hydrocoloeus melano- 

cephalus and H. ridibundus) ; secondary, unknown. 

Location.—Intestinal veins. 
Distribution —Europe (Sweden and England). 
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EXPLANATION OF PLATES 

ABBREVIATIONS 

ac. Acetabulum. os. Oral sucker. 

c. Common cecum. ov. Ovary. 

cb. Cecal branches. ovd. Oviduct. 

cp. Cirrus pouch. pq. Penetration glands. 

e. Ege. pgd. Penetration gland ducts. 

es. Eye spot. ph. Pharynx. 

exb. Excretory bladder. ps. Penetration spines. 

exp. Eixeretory pore. shg. Shell gland. 

fc. Flame cell. sr. Seminal receptacle. 

gc. Gynaecophorie canal. sv. Seminal vesicle. 

gp. Genital pore. t. Testes. 

grmc. Germ cells. ut. Uterus. 

hg. Head gland. vas. Vas deferens. 

lc. Laurer’s canal. vd. Vitelline duct. 

n. Nervous system. vit. Vitellaria. 

oes. Esophagus. vr. Vitelline reservoir. 

oesg. Esophageal glands. 
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PLATE 1 

Schistosoma haematobium 

Anterior end of male. Original. 

Male and female. After Manson-Bahr and Fairley, 1920. 

Hgg; greatly enlarged. After Looss, 1896. 

4a. Cercaria. After Bettencourt and Borges, 1922. 

4b. Cercaria showing excretory system. After Bettencourt and Borges, 

FIGURE 

1 

Bowe oo a aie 

FIGURE 12. 

13. 

14. 

15. 

16. 

FIGuRez 17. 

18. 

19. 

20. 

Pale 

22. 

FIGURE 23. 

24. 

2b. 

1922. 

Schistosoma incognitum 

. Egg. After Chandler, 1926. 

PLATH 2 

Schistosoma mansoni 

. Anterior end of male; lateral view. Original. 

. Anterior end of male; ventral view. Original. 

. Male. After Manson-Bahr and Fairley. 1920. 

. Female. After Manson-Bahr and Fairley, 1920. 

. Cercaria. After Faust, 1920. 

Egg. After Cort, 1919. 

PLATE 3 

Schistosoma japonicum 

Male. Original. 

Female. Original. 

Cerearia. After Cort, 1919. 

Cercaria showing excretory system. After Cort, 1919. 

Egg. After Cort, 1919. 

PLATE 4 

Schistosoma spindalis 

Male with female in the gynaecophoric canal. After Vryburg, 1907. 

Anterior end of male. After Vryburg, 1907. 

Female. After Vryburg, 1907. 

Cerearia. After Soparkar, 1921. 

Cercaria showing excretory system. 

Hgg. After Montgomery, 1906. 

After Soparkar, 1921. 

PLATE 5 

Sohistosoma bovis 

(a) Male, (b) female, (c) egg. After Khalil, 1924. 

Male and female. After Leuckart, 1894. 

Eggs. After Sonsino, 1876. 
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FIGURE 26. 

27. 

28. 

29. 

FIGURE 30. 
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FIGURE 33. 

34. 

35. 

36. 

37. 

. Male; ventral view. Original. 

39. 

40. 

41. 

42, 

FIGURE 43. 

44. 

45. 
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PLATE 6 

Schistosoma indicum 

Male; from sheep. Original. 

Female; from sheep. Original. 

Female genital system. Original. 

Egg. After Montgomery, 1906. 

PLATE 7 

Schistosomatium pathlocopticum 

Male and female. After Tanabe, 1923. 

Cerearia. After Tanabe, 19238. 

EKgg. After Tanabe, 1923. 

PLATE 8 

Heterobitharzia americana 

Male. Original. 

Male; somewhat flattened. Original. 

Paraschistosomatium. anhingae 

Female. Original. 

PLATE 9 

Austrobilharzia terrigalensis 

Male and female. After Johnston, 1917. 

Microbilharzia chapini 

Male and female. Original. 

PLATE 10 

Ornithobilharzia intermedia 

Male and female. After Odhner. : 

Ornithobilharzia canaliculata 

Male and female. After Braun, 1902. 

Ornithobilharzia kowalewskii 

Male. After Parona and Ariola, 1896. 

Posterior end of male. After Parona, 1899. 

PLATE 11 

Ornithobilharzia odhneri 

Male. After Faust, 1924. 

Female. After Faust, 1924. 

Female genital system. After Faust, 1924. 
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| Ficure 46. 
47. 

48. 

49. 

50. 

Figure 51. 

52. 

53. 

54. 

FIGURE 56. 

BT. 

58. 

59. 

Figure 61. 

62 

63. 

64 

. Female; (a@) anterior end, (b) female reproductive organs. 

. Male; anterior end showing gynaecophorie canal. 

. Cerearia. 
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PLATE 12 

Ornithobilharzia turkestanicum 

Male and female. After Skrjabin, 1913. 

Female; showing digestive system. After Skrjabin, 1913. 

Posterior end of male. After Skrjabin, 1913. 

Female genital system. After Skrjabin, 1913. 

HKggs. After Skrjabin, 1913. 

PLATE 13 

Ornithobilharzia bomfordi 

Male and female. After Montgomery, 1906. 

Egg. After Montgomery, 1906. 

Dendritobilharzia pulverulenta 

Male. After Braun, 1902. 

Male. After Skrjabin and Zakharow, 1920. 

Trichobilharzia kossarewi 

. Male. After Skrjabin and Zakharow, 1920. 

PLATE 14 

Bilharziella polonica 

Male. After Kowalewski, 1895. 

Female. After Kowalewski, 1895. 

Hgg. After Kowalewski, 1895. 

Gigantobilharzia acotylea 

Male; (@) anterior end showing gynaecophoric canal, (0) posterior 

end, (c) anterior end showing digestive and reproductive systems. 

After Odhner, 1910. 

After 

Odhner, 1910. 

PLATE 15 

Bitharziella yokogawai 

Male; ventral view. After Oiso, 1927. 

After Oiso, 1927. 

EKgg. After Oiso, 1927. 

After Oiso, 1927. 
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SCHISTOSOMA HAEMATOBIUM AND S. INCOGNITUM 

FOR EXPLANATION OF PLATE SEE PAGE 37 
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SCHISTOSOMA MANSON! 

FOR EXPLANATION OF PLATE SEE PAGE 37 
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SCHISTOSOMA JAPONICUM 

FOR EXPLANATION OF PLATE SEE PAGE 37 
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SCHISTOSOMA SPINDALIS 

FOR EXPLANATION OF PLATE SEE PAGE 37 
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SCHISTOSOMA BOVIS 
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ORNITHOBILHARZIA ODHNERi 
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A REVISION OF THE BEETLES OF THE TENEBRIONID 
TRIBE USECHINI, WITH DESCRIPTIONS OF A NEW 
GENUS AND NEW SPECIES 

By Frank E. Buatspe.t, Sr. 

Professor of Surgery, Emeritus, Stanford Medical School, San Francisco, California 

The following revision is the direct outcome of having received a 
most remarkable addition to the tenebrionid tribe Usechini, which 

was transmitted to me as a loan for study by the late Dr. E. A. 
Schwarz and Mr. H.S. Barber of the United States National Museum. 
A careful examination of the morphological characters of Usechus 
lacerta Motschulsky, the only previously known member of the tribe, 
revealed the need of a revision on account of a number of misstate- 
ments in the literature regarding the generic and specific characters. 

It is, indeed, most surprising how errors regarding important 
structural characters have been set forth and perpetuated in works 
of a systematic nature intended for students’ use. Such instances 
of inaccuracy are coming to light quite frequently under modern 
methods of study. 

In the Classification of the Coleoptera of North America (LeConte 
and Horn), under the definition of the tribes of the Tentyriinae it is 

_ said on page 360, that the eyes in the Usechini are round, and there 
given in direct dichotomous comparison with the Zopherini, when as 
a matter of fact the eyes are transverse in both of the tribes; and 
again, in the descriptive citation of the characteristics of the Usechini 
it is said (p. 365 of the classification) that the mentum conceals the 

maxillae at base and the ligula in part, which likewise is not correct 
for the cardo and stipes visibly fill the buccal fissures in the species 
described below. Another misleading statement (p. 365) is that 
regarding the antennae which are described as “‘ ten-jointed, as the 
eleventh is closely united with the tenth, and is represented only by 
a pubescent space at the tip of the latter.” Such is not the case, 
however, for the eleventh joint is oval, and more or less feebly trans- 

verse and not so closely united to the tenth as to be difficult of 
Observation. In the Revision of the Tenebrionidae of America, Horn 
repeats the error regarding the eyes (p. 257) but corrects that con- 
cerning the eleventh antennal joint (p. 273). 
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Col. T. Lincoln Casey in his review of the Tentyriinae’ improved 
matters, but failed to completely determine the character of the eyes in 
Usechus lacerta Motschulsky and nucleatus Casey, no doubt on account 
of the head of the insects being almost invariably deeply retracted - 
into the prothorax. Even with a good series no attempt was made 
to extend the head to determine such animportant character. Casey 
differs from Horn regarding the character of the epipleurae, saying 
that the elytra are without true epipleurae (p. 482 of the above 
paper). The present writer agrees with Horn in considering that 
true epipleurae are present and mcderately well defined from the 
elytral disk. 

Horn’s definition of the family. Tenebrionidae has to be modified 
so as to read: ‘‘Anterior coxal cavities usually closed behind, occasion- 
ally more or less open.’’ According to his views it might be debatable 
as to whether or not the Usechini should be retained in the 
Tenebrionidae. He opposed the European entomologists in retaining 
Boros and Pytho, and others in the present family on account of the 

fact that they have the anterior coxal cavities open behind. It is 
my opinion that radical changes will have to be made in some parts 
of the Tenebrionidae when a more critical survey has been made of 
the genera and species. There is an urgent need for the study of the 
genitalia of the entire family. 

In the classification the family Tenebrionidae is divided into three 
subfamilies, namely, Tentyriinae, Asidinae, and Tenebrioninae. In 
the Leng Catalogue it is divided into 22 subfamilies, the Asidinae | 
(Asidini) being given as a tribe in the Tentyriinae. In the sequence | 
of tribes the Usechini follows after the Nosodermini.. 

Tribe USECHINI 

Body apterous, surface roughly sculptured; mandibles bifid at tip; ; 
mentum relatively large, rounded at apex, not concealing the ligula, 
or base of the maxillae; submentum with a spiculiferous puncture) 
(male) at middle near base of mentum; antennae 11-jointed, outer 3 } 
joints forming a club. Antennal fossae marginal and superior, , 
invisible from beneath; eyes not convex, transverse and coarsely’ 
faceted. Anterior and middle coxae rather widely separated by the » 
sterna; anterior coxae more or less open behind; middle coxal cavities 
inclosed by the sterna without trochantin; posterior coxae small, | 
oval, distant; metasternum short, epimera acer: epipleurae entire, | 
more or less moderately defined from the elgoral disk, wide at base» 
beneath the humeri. Legs short, tibiae with or without spurs; tarsi) 
without plantar grooves beneath and sparsely clothed with hairs. 

1Proc. Washington Acad. Sci., vol. 9, 1907 pp. 481-484, 



ART. 19 REVISION OF THE USECHINI—BLAISDELL 3 

_ The tribal secondary sexual characters have heretofore been con- 

sidered obscure. In the male the submentum bears a distinct spiculif- 
erous puncture at middle near the base of the mentum; the spicule 
s short, stout, and rigid. 

Genus USECHUS Motschulsky 

Usechus Motscuutsky, Bull. Soc. Imp. Nat. Moscou, vol. 18, 1845, pt. 
1 pedo: 

Form oblong-oval, moderately depressed. Eyes concealed inrepose, 
transverse, separated above by a distance about equal to three times 
their greatest anteroposterior diameter, posterior border nearly 
straight—very feebly arcuate, very slightly to somewhat distinctly 
emarginate anteriorly behind the antennae, superior border rounded, 
truncated below by the prominent obtusely angled lateral border of 
the genae. The latter visible from above and slightly more promi- 
nent laterally than the sides of the front before the eyes. 'Tempora 
straight, parallel, and not more prominent than the eyes. Labrum 
short and transverse. 

Antennae stout and gradually incrassate, short, joints closely artic- 
ulated, basal joint shorter than the second and deeply seated in the 
_ antennal fossa; last three joints dilated, slightly compressed, forming 
_a feebly differentiated and closely articulated 3-jointed club. Man- 
_ dibles rather slender apically, deeply bifid, lobes acute, the superior 
slightly longer. Antennal fossae not entirely visible from above, 
_ but nearly hidden anteriorly by the horizontal sides of the pronotum. 
_ Scutellum minute, often apparently absent, when present slender, 
entering but feebly between the elytra. Epipleurae flat in subhori- 

_ zontal plane, rapidly broadening toward the base and more or less 
distinctly defined by a rough subcariniform line of asperities toward 
the humeri. Anterior coxal cavities more or less open behind. ‘Tibial 

| spurs apparently obsolete (invisible). 
USECHUS LACERTA Motschulsky 

Plate 1, figures 5, 8, 9 

Usechus lacerta Motscuutsky, Bull. Soc. Imp. Nat. Moscou, vol. 18, 1845, 

pt. 1, p. 79, pl. 1, fig. 9. 

Form elongate-oval, roughly sculptured. Color black to piceous, 
or paler according to degree of immaturity; luster dull to slightly 
shining. Pubescence sparse, yellowish, hairs short and subsquami- 
form, denser on the summits of the elytral tubercles. 

Head and mouth parts small, frontal suture obsolete, epistoma 
| truncate at apex, sides of the front strongly converging and slightly 
arcuate from the feebly convex supra-antennal convexities, angles 

moderately rounded. Front scarcely convex, impressed within the 
Sides; moderately coarsely and sparsely punctate above and beneath, 
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each puncture with a short decurved yellow hair. Antennal club not 
abruptly formed, ninth joint evidently not quite as wide as the 
eleventh, the latter transverse. 

Pronotum as wide as long, widest at middle where the sides are 
subangulately prominent at end of the antennal fossae, thence strongly 
convergent and nearly straight to the apex, feebly convergent and 
slightly arcuate or feebly bisinuate to the basal angles, which are 
rectangular or feebly prominent laterally and slightly blunt; apex 
feebly emarginate and the angles obtuse and not prominent anteri- 
orly; base broadly arcuate, sinuate near the angles; disk very 
moderately convex, impressed along the middle, often more or less 
obscurely so posteriorly; rather broadly and arcuately impressed and 
smooth behind the antennal fossae with the lateral margin quite 

strongly reflexed, anteriorly slightly less so and forming the inner mar- 
gin of the antennal fossa; surface coarsely but not densely tuberculose 

a 

A B Cc D E 

FIGURE 1.—DIAGRAMS SHOWING RELATION BETWEEN THE FIFTH AND SEVENTH COSTATE INTERVALS 

OF THE ELYTRA IN USECHUS: a-—a, SUMMIT OF THE APICAL DECLIVITY; A, LACERTA MOTSCHULSEY; 

B. HORNIN. VAR.; C. SANTACLARAE N. VAR.; D, TRINITATIS N. VAR.; E, NUCLEATUS CASEY 

and with an elongate-oval pitlike depression at middle near the base, 
and an antebasal transverse impression extending from near the 
basal angle to the side of the median impression. 

Prosternum with coarse tubercles like those of the upper surface, 
each tubercle with a stiff yellow hair. Intercoxal process short, hor- 
izontal, truncate, and feebly bisinuate at apex, scarcely extending 
beyond the posterior border of the acetabula; surface impressed at 
middle of apex and within the lateral margins against the acetabula. 

Elytra about one-half longer than wide, a little wider than the 
pronotum; sides parallel to feebly arcuate, broadly sinuate between 
the tubercle on the lateral margin of the declivity and the apical 
tumescence. Surface coarsely punctate, punctures in single rows 

and the alternate intervals costate as follows: Intervals 3, 5, and 9, 

distinctly costate, the seventh feebly so, but not joining the fifth at 
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tubercle on summit of the apical declivity (fig. 1, A); third costa entire 
and bituberculate posteriorly—at summit and middle of the declivity, 
ending in the apical tumescence; ninth costa submarginal and entire, 
continous with the reflexed humeral margin anteriorly and ending in 
the apical tumescence posteriorly, being distinctly tuberculate at 
middle of the apical declivity laterally. Interval four not in the 
least convex, sixth and eighth nearly or quite obliterated, all irregular 
from the two adjoining series of coarse punctures; the sutural 
interval becomes distinctly convex at sides of the scutellar depres- 
sion and attains the basal margin independantly of the third, the 
two expanding on the basal edge and forming a prominent margin. 
Second and third series of punctures very deep and perforate in the 
central and basal portion of the disk, each puncture bounded later- 
ally by a small decurved and overhanging tubercle, punctures usually 
filled with detritus. Intrahumeral impressions asperately sculptured. 
Scutellar depression scarcely declivous anteriorly, scutellum narrowly 
triangular, very small, feebly or not at all entering between the elytra. 
Abdomen with the ventral sutures deeply impressed, apical and basal 

margins abrupt and more or less crenulate; segments 1, 2, and 3 almost 

impunctate laterally. Lateral margins of the segments thick, especi- 
ally that of the fifth at apex; the fifth rather deeply impressed laterally 
and subcarinate on the median line. Under surface of the body very 
coarsely punctate. Tarsi short and slender; claws small and slender. 
Male.—Abdomen very feebly impressed in middle third of segments 

1, 2,3. Surface of fifth segment more strongly impressed laterally, 
less convex, the impression divided by a median convexity. Posterior 
margin of the anterior coxal cavities more or less narrowly open. 
Female——Abdomen evenly convex. Fifth ventral less broadly 

impressed and more in the form of a coarse submarginal groove; 
posterolateral triangular area of the first segment impunctate. Pos- 
terior margin of the anterior coxal cavities slightly more widely open. 

Measurements.—Length 3.1-5.5 mm.; width 1.4-2.1 mm. 

Distribution —California (Duncan Mills, Sonoma County, July 16, 
1908; Lagunitas, Marin County, September 22, 1912). 

Habitat —On fungus and under moldy bark of dead trees where 

slightly humid. 
In addition it may be noted that in lacerta the pronotal discal 

impression behind each antennal fossa is impunctate, that the costate 

seventh elytral interval ends at basal fifth behind the humeral 

impression. The sutural rows of punctures attain the margin 

between the apical tumescences, the latter being mainly in line with 

the costate third interval; the costate basal parascutellar portion of 

the sutural interval curves slightly outward around the scutellar 

impression, the latter rather cavernously unipunctate each side 

beneath the costae. 
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The tenth interval on the deflexed side of the elytral disk is invisi- 
ble from above, slightly costate, joins the epipleural margin just 
behind the humeri and mapa attains the outer part of the apical 
tumescence. The epipleural margin attains the humeral angle and 
elytral apex; the submarginal line of punctures is quite entire. 

On account of lacerta Motschulsky being the type of the genus it 
has been described in detail. This is necessary to differentiate three 
other phases that are considered to have racial characteristics. 

USECHUS LACERTA HORNI, new variety 

Plate 1, figures 2, 6 

The variety horn differs from lacerta Motschulsky in its smaller 
size and feebly convex alternate elytral intervals. The elytral tuber- 
cles are entirely obsolete or feebly developed. The seventh elytra 
costa (fig. 1,B) joins the fifth at about apical third of costa and 
the sixth interval is obsolete anterior to the union; eighth interval 
obsolete between the two rows of serial punctures internal to the 
costate ninth interval, the latter not in the least tuberculate at sides 

of the apical declivity, although in some specimens an incipient 
tubercle may be present. Anterior coxal cavities more or less open 
posteriorly. 

The antennal club is narrower, joints 10 and 9 quite equal, eleventh 
more rounded and scarcely longer than wide. 

Measurements.—Length (type) 3.8 mm.; width 1.25 mm. 
Type locality —California (Duncan Mills on the Russian River, 

Sonoma County). Collected on July 16,1908, by the writer. A 
small series studied. Type a male in the author’s collection. Para- 
types in the United States National Museum and California 
Academy of Sciences collections. 

Paratypes.—Cat. No. 40378.U.S.N.M., from Santa Cruz Mountains, 

Calif. (Koebele). 

USECHUS LACERTA SANTACLARAE, new variety 

Plate 1, figure 7 

Form rather more robust than lacerta Motschulsky less parallel 
and less roughly sculptured. Color castaneous to nigro-piceous. 
Antennae less heavy,club more abruptly formed and there is a 
greater and more noticeable difference between the width of the 
eighth and ninth joints; the ninth and tenth very nearly equal in 
width and length; eleventh slightly transversely oval. Prothoracic 
basal impressions usually deep. The tubercles formed by union of — 
the fifth and seventh convex elytral intervals more elongate on summit — 
of the declivity. (Fig. 1, C.) 

Measurements.—Length (type) 6 mm.; width 2.2 mm. 
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Type locality —Santa Clara County, Calif. Four specimens with- 
out other data in the Van Dyke collection. Type a male and para- 
type in the collection of the California Academy of Sciences, and one 
in the author’s collection. A paratype has also been deposited in the 
collection of the United States National Museum in Washington. 
Other specimens from the Koebele collection are in the California 
Academy of Sciences and in the United States National Museum. 

Paratype.—Cat. No. 40379, U.S.N.M. 
Distribution.—Santa Cruz Mountains of California. 

USECHUS LACERTA TRINITATIS, new variety 

Less elongate and rather more robust than lacerta Motschulsky, 
surface less roughly sculptured. Sides of the prothorax more promi- 
nently angulate across the extremities of the antennal fossae, thence 
more strongly convergent anteriorly to the apex. Pronotal disk 
quite strongly sculptured, median groove broad, well defined by 
prominent borders and basal impression rather deep. 

Elytral sides more arcuate, the intervals nearly as in lacerta: third 

most pronounced on the apical declivity, seventh joining the fifth 
(fig. 1, D) at about middle, thence quite prominent to opposite 
tubercle of ninth; sixth interval slightly indicated between the strial 
punctures, ninth very feebly angulate laterally at side of the declivity. 
Discal punctures very coarse in the first four series. 

Antennal club less strongly developed than in lacerta. Ninth and 
tenth joints about equal in length and width, the eleventh more 
rounded, about as long as wide and scarcely as wide as the tenth. 
First ventral segment feebly but distinctly impressed at middle. 

Measurements.—Length (type) 4.5 mm.; width 1.6 mm. 
Type locality—Trinity County, Calif. Collected on January 17, 

by E. R. Leach. Two specimens studied, holotype, male and, 
allotype, female. Types in the author’s collection to be deposited in 
the collection of the California Academy of Sciences. 

The variety trinitatis might correctly be considered a subspecies, 
but on account of the small number of specimens studied it has been 
thought best to give it a minimum grade. 

USECHUS NUCLEATUS Casey 

Plate 1, figure 1 

Usechus nucleatus Casry, Ann. New York Acad. Sci., vol. 5, p. 176. Mar. 1890. 

Form very much smaller in size, less elongate and relatively broader 
than lacerta Motschulsky. Color brown-black to piceo-testaceous 
and duller in luster. Pubescence sparse, consisting of slender yellow 
subsquamiform hairs, denser on or at site of the tubercles. 

Head finely and sparsely punctate. Eyes transverse, rather broadly 
rounded above, broadly and very feebly emarginate behind the 
antennae. The latter less stout than in lacerta; first two joints a 
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little longer than wide, second as long as wide, others subequal in 
length and slightly transverse; ninth and tenth more prominent 
anteriorly; eleventh oval and about the same length as the tenth. 

Pronotum nearly similar to that of lacerta, but with the median 
discal impression more or less obsolete near the middle, with basal 
pit deeper and rather more circular. The latter bounded laterally 
by rather prominent margins that are somewhat faceted lateroposte- 
riorly at point of contact with the basal elytral processes. 

The antennal fossae extend further posteriorly than in lacerta to a 
little distance behind the middle; their inner margin very moderately 
reflexed. Disk broadly impressed behind the fossae and within the 
reflexed lateral margin; the impressions extend inward along the 
basal margin to the sides of the basal pit, are shallow and not 
abruptly formed, with surface subglabrous. 

Prosternal process truncate and flush with the posterior border of 
the coxal cavities, as well as strongly margined against the acetabula. 

Elytra coarsely sculptured, punctures large in regular series and 
moderately deep. Intervals more or less discernable throughout 
between the rows of punctures; the third, fifth, seventh, and ninth 

rather moderately subcostate in greater part of their length; the 
third being so for its entire length and terminating in the apical tumes- 
cence, much thickened at base and joining the feebler parascutellar 
ridge from the sutural interval, the two together forming a moderately 

prominent and anteriorly projecting short process that overhangs 
the basal pronotal margin, evidently abutting against the dorsolat- 
eral facet on side of the basal pit when the prothorax is retracted 
against the elytral base; laterally the process is continuous with the 
basal margin, but abruptly formed medially, somewhat flattened and 
moderately arcuate at apex. The second interval is not convex 
anteriorly and is lost between the first and third behind the basal 
process; seventh interval (fig. 1, E) is moderately costate, beginning 
just behind the intrahumeral impression and terminating posteriorly 
with the fifth in a small tuberculiform swelling at summit of the 
apical declivity. The sixth and eighth intervals are noticeably 
feebly convex, but irregular from the adjacent strial punctures; ninth 
is costate throughout and submarginal and not tuberculate at side of 

the apical declivity. The epipleural margin on the deflexed sides of 
the elytra meets the ninth interval at the humeral angle. The 
humeral margin is moderately reflexed and the angle obtuse; the 
intrahumeral impressions are glabrous as well as the triangular 
periscutellar space which is slightly anteriorly declivous and usually 
quadripunctate. The scutellum is minute, elongate, and enters but 
feebly or not at all between the elytra. 
Abdomen almost impunctate toward the sides, especially in the 

lateroposterior portion of segments one and two, which are much 
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more finely punctured elsewhere, except on the basal segment; 
impressions of the fifth only moderately marked. The first segment 
is very broadly, feebly flattened at middle and between the coxae, 
where the punctures are large, circular and shallow. The metaster- 
nal surface between the four acetabula is distinctly and broadly 
impressed with edges of the area slightly raised. 

Male.—Submentum with a spiculiferous puncture. Middle of the 
ventral abdominal segments slightly but appreciably impressed, the 
impressed area gradually diminishing in extent from the second 
toward the fifth; the latter more strongly impressed and feebly 
pitlike at the sides within the marginal bead. 

Female.—Submental puncture obsolete or minute. Middle third 
of the first ventral segment impressed as in the male, the following 

segments being evenly convex from side to side; the fifth more convex 
at middle and less impressed as a whole within the thick marginal 
bead, the lateral pitlike depressions being smaller but noticeable. 

Measurements —Length 2.9-4.3 mm.; width 1.18-1.6 mm. 
Six specimens studied. Casey’s types have been deposited in the 

United States National Museum. Two of the four specimens 
believed to be paratypes, given long ago by Col. T. Lincoln Casey 
to Dr. E. A. Schwartz, were kindly transmitted to me for study and 
contributed to the above revision of Casey’s description. The type 

- has recently been examined by the author during a visit to the 
Museum in Washington. Two other specimens from the same 
museum are from Oregon (Linell collection) and the State of Wash- 
ington (Morrison). The two other specimens were received as a 

loan from Professor Beamer of the entomological department of the 
University of Kansas. Casey writes that he had a large series before 
him at the time he described the species, but I am informed that his 
series now consists of 14 specimens, the labels of 3 of which indicate 
‘“‘Hoopa Valley, Trinity River, Humboldt County (Fort Gaston)’’ 
(the type locality), 1 indicates Arcata in the same county, and 10, 
which he probably considered duplicates unworthy of complete 
labels, bear only the State label ‘‘Cal.’’? He overlooked the basal 
elytral processes. Casey’s type is illustrated by photograph. Plate 

1, figure 1. 
In nucleatus all of the elytral intervals are more or less recognizable. 

It has therefore served as a criterion for the determination of the 

intervals in lacerta where part of the intervals are obsolete on account 
of the closeness of the strial punctures. 

USECHIMORPHA, new genus 

Form subquadrato-oblong. Eyes deeply concealed in repose, 
transverse, anterior and posterior borders parallel, quite straight and 
not emarginate anteriorly, distinctly narrower than in Usechus Mots- 
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chulsky, and equal in width throughout, except at the upper border 
where they are subacute and slightly arcuate anteriorly; lower border 
truncated by the prominent lateral edge of the genae, separated on the 
vertex by a distance less than twice their own width. Labrum well 
developed. 

Antennae not stout, funicle rather slender, joints three to sever 
equal in width, eighth widest and truncated at apex as seen from 
below; terminated by a well formed, short oval and somewhat 
compressed 3-jointed club; eleventh joint much smaller than the tenth 
and rounded at apex. Mandibles not deepely emarginate at tip, 
lobes short, subobtuse and subequal. 'Tempora rather long, straight, 
parallel, very feebly convergent posteriorly, less prominent than the 

FIGURE 2.—USECHIMORPHA BARBERI. a, HEAD FULLY EXTENDED AS SEEN 

FROM BENEATH; 6. ANTENNA, BASAL JOINT NEARLY CONCEALED BY THE 

GENIAL PLATE 

lateral border of the genae, the latter slightly wider than long and 
visible from above. The head widest between the anterolaterat 
angles of the genae. Antennal fossae rather large, open, dorsal and 
marginal, wholly visible from above. 

Anterior coxal cavities widely open posteriorly, prosternal process: 
broad. Scutellum very small, elongate and entering for a short dis- 
tance between the elytra at base. Intercoxal process of the first 
abdominal segment broad, truncate between the coxae. ‘Tibial spurs 
small, slender, and distinct. 

In Usechimorpha there is in the median line of the submentum, neat 
to base of the mentum, a moderately coarse spiculiferous puncture; 
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spinule short and stout and probably a male character. A similar 
structure occurs in the species of Usechus. 

Genotype.— Usechimorpha barberi, new species. 

USECHIMORPHA BARBERI, new species 

Plate 1, figures 3, 4 

Color rufo-piceous, surface abundantly clothed with small decurved 
yellowish, slender scalelike hairs; surface more or less coated with a 
light gray scaly substance. 

Head and mouth parts relatively small. Epistomal region before 
the antennae depressed, obsoletely sculptured and sparsely pubescent, 
abruptly and arcuately limited above by the raised surface of the 
front before the eyes; epistomal apex broadly arcuate between the 
feeble sinuations at the positions of the oblique sutures, angles mod- 
erately rounded with the sides of the front, surface feebly convex. 
Front between and anterior to the eyes obsoletely sculptured and 
glabrous; vertex finely and subasperately sculptured. Labrum trans- 
verse, arcuate at apex, surface with few punctules and very fine hairs. 
The sharp lateral borders of the genal plates are visible from above 
and the basal joint of the antennae at apex is nearly flush with it. 
Head in repose retracted to the raised frontal line. 

Antennae clavate, length slightly greater than the width of the 
head across the eyes; basal joint less than twice as long as wide, 
gecond scarcely longer than wide, third to the seventh, inclusive, 
subequal in size and form, about as long as wide, short and subcy- 
lindrical; eighth wider, scarcely longer, flaring and acutely margined 
at apex; joints two to eighth, inclusive, form a rather slender funicle. 
Ninth and tenth joints strongly transverse, the former twice as wide 
as the eighth, tenth a third wider than the ninth, the tenth rather 

deeply and arcuately emarginate receiving the smaller eleventh joint. 
Joints ninth, tenth, and eleventh forming a slightly compressed, oval 
club. 

Pronotum as long as wide, widest at about middle across the apices 

of the antennal fossae and there broadly angulate, thence the lateral 
edge of the antennal fossae is straight, convergent, slightly declivious 
anteriorly but not extending as far forward as the inner border of 
the fossa, straight posteriorly and equally convergent to the obtuse 
basal angles; base rather strongly arcuate and apparently finely 

margined; basal angles more acutely rectangular beneath the more 

superficial obtuse line; apex truncate in feeble circular arc between the 

slightly rounded angles; disk irregularly convex, narrowly impressed 

along the median line from the apex, becoming more broadly so 

behind the middle, rather arcuately declivious anterolaterally form- 

ing the inner boundary of the antennal fossae which are wholly 

visible from above as the result; surface obscurely quadritumescent, 
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deeply impressed behind the fossae within the somewhat thickened 
and more or less reflexed lateral margins, deeply and transversely 
impressed at middle before the basal lobe, continuously so with the 
lateral impressions. 

Elytra about a third longer than wide, about as wide as the prono- 
tum, sides parallel in basal three-fifths and slightly arcuato-undulate, 
thence moderately convergent to apex which is not broadly rounded; 
base feebly emarginate and adapted to the pronotal base; humeri 
moderately rounded and not tumescent; surface irregular from rather 
large incipient oval tubercles, which become most pronounced at and 
on the upper apical declivity, there are also discernable two lateral 
and a median one on each elytron, the former being most conspicuous. 
A small depression within each humerus is usually present. 

Ventral surface of the body pubescent as above. Prosternum not 
tuberculose although rather irregular, the propleurae obscurely 
subtuberculose; prosternal process slightly emarginate at apex; metas- 
ternum somewhat broadly impressed in the central area. Abdominal 
sutures not excavated, first and second feebly arcuate, fifth ventral 
not impressed. Legs rather short and slender; tarsi slender. 

Measurements.—Length 3.2 mm.; width 1.4 mm. 
Holotype —Cat. No. 28851, U.S.N.M. 
Type locality—Near Eureka, Humboldt County, Calif. 
Described from a single specimen, a male, deposited in the collection 

of the United States National Museum, Washington, D. C. 
Collected by H. S. Barber, to whom the species is dedicated. He 

writes concerning the specimen as follows: The beetle was taken 
while “‘ sifting leaf-litter in a coniferous woods along a road 2 miles 
east of the center of Eureka, Humboldt County, Calif. It was 
taken together with the similarly obscure colydiid Megataphrus.” 

Usechimorpha barberi stands as an example of what can be obtained 
by careful sifting, a method of collecting nearly entirely neglected 
of late. Collectors desire larger and more spectacular things, some- 
thing to make a show. Sifting may be irksome but it is less strenu- 
ous. Among the microcoleoptera are found some of the most 
marvelous and curious forms. 
A synoptical statement of the differential characters for separating 

the genera and species of the Usechini described above may be given 
as follows: 

KEY TO GENERA OF USECHINI 

Antennae with a feebly differentiated club; funicle stout; epistomal region of 

the head convex; anterior coxal cavities more or less imperfectly closed 

behind): 2 ipsiuite tec tet he ae Bi ee aL ie eek ery ae Usechus Motschulsky 

Antennae with a well formed oval club; funicle slender; epistomal region dis- 

tinctly impressed; anterior coxal cavities widely open behind. 

Usechimorpha, new genus 
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The species of the genus Usechus may for the present be separated 
in the following manner: 

KEY TO SPECIES OF USECHUS 

Elytral base without processes overhanging pronotal base; surface roughly 

sculptured; elytral intervals in part obliterated by juxtaposition of the coarse 
serial punctures. 

Form elongate, parallel, coarsely sculptured; seventh costa discrete, 

rarely joining the fifth, ninth, or pseudomarginal costate interval 

strongly tuberculate at side of apical elytral declivity; antennal funicle 

| stout, eleventh joint wider then long____________ lacerta Motschulsky 

Form relatively broader, much less roughly sculptured; costate seventh 

| interval joining fifth at tubercle on summit of declivity, tubercle long; 

| costate ninth interval simply angulate at side of declivity; antennal 

funicle stout, eleventh joint as in lacerta_____- -Santaclarae, new variety 

Form small, relatively robust, less roughly sculptured; costate intervals 
devoid of tubercles (type), or tubercles incipient; costate seventh 

interval joining fifth at middle of elytra; antennal funicle less stout, 

eleventh joint scarcely transverse-------.-------- horni, new variety 

Form similar to nucleatus, relatively more robust, sides more arcuate, 

much less roughly sculptured as in santaclarae; costate seventh intervai 

joining fifth at tubercle, the latter elongate; costate ninth interval 

angulate at side of declivity; ninth and tenth antennal joints less 

transverse, club as long as wide___-.._.------- trinitatis, new variety 

Elytral base with short processes overhanging pronotal base; elytral intervals 

more or less distinct between the rows of punctures; costate seventh interval 

joining fifth at tubercle, the latter round; costate ninth interval feebly tuber- 

Culateratisiae or. aplemudeciivity 2222 52 ee ees nucleatus Casey 

As a final test of the stability of certain characters it was found 
that out of 26 lacerta Motschulsky, 20 had the costate seventh interval 
discrete; in 4 that interval joined the fifth, while in 2, the seventh 
was discrete on one side and joined the fifth on the other. 

In 10 specimens of Santaclarae, the seventh interval joined the 
fifth in all except 1, in that one the seventh was discrete. In this 
variety the tubercle of the seventh is elongate and ridgelike, while 
in lacerta it is shorter and rounded. The differential characters 
appear to hold in a series and differ no more than in other species, 
subspecies, and varieties. 

There is no question regarding the specific distinctness of lacerta 
and nucleatus. Typical horni is unique. Larger series are needed 
for study. 

On account of the difficulty of obtaining Motschulsky’s works it is 
thought best to give his descriptions of the species involved in the 
present paper as an addendum. 
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ADDENDUM 

The following is an excerpt of Motschulsky’s writings, 1845:? 

228. USECHUS m. nov. gen. 

Hétéromére. Les quatre antérieurs de cing, les postérieurs de quatre 

articles; dernier article des tarses presque de la longeur de tous les précé- 

dents ensemble. ‘Téte petite, chaperon arqué, recouvrant en grande partie 

la lévre supérieure et les mandibules; yeux cachés sous le chaperon. Palpes 

courtes et larges, dernier article ovolaire. Antennes n’atteignant pas le 

milieu du corselet, moniliformes avec les trois derniers articles en massue 

tronquée. Corselet beaucoup plus large et plus long que la téte, avec une 

cannelure profonde de chaque cété pour recevoir l’antenne. Elytres pres- 

que paralleles, convexes et couvertes d’élevations et d’inégalitiés comme 

celles des Bolitophagus et Endophloeus. Fascies des Endophloeus. 

USECHUS LACERTA. m. Tab. 1. fig. 9-9’. [See Plate 1, fig. 5.] 

Elongatus, convexus, cribratus, squalidus, brunneus, parce setulosus; 

capite minuto thorace subquadrato, antice angustato, lateribus reflexis, 

crenulatis; scutello triangulari; elytris carinatis, interstitiis elongato scrobic- 

ulatis, carinis postice in verrucae productis. 

Long. 21 lign. Larg. 1 lign. 

Il ressemble par sa taille et ces couleurs a l’Endophloeus exculptus Parreys, 

mais les cétes sur les élytres sont moins relevées et les excavations latérales, 

qui recoivent complétement les antennes redressées en arriére, le font 

facilement reconnaitre. 

Il m’a été envoyé comme venant de Californie.” 

Plate 1, fig. 9-9’. The figure is hand colored, dull brown and shows no 

more than the photograph [Plate 1, fig. 5] shows. 

EXPLANATION OF PLATE 

(Photographs by H. S. Barber) 

Figures enlarged about 10-13 diameters 

FiaurE 1. Usechus nucleatus Casey. Type. 
2. Usechus lacerta horni Blaisdell. Paratype from Santa Cruz Moun- 

tains, California. 

3-4. Usechimorpha barberi Blaisdell. Type. Ventral and dorsal aspects. 

5. Usechus lacerta Motschulsky. Enlargement of original hand-colored 

figure. (Bull. Soc. Imp. Moscou, 1845, vol. 18, pl. 1, fig. 9.) 

6. Usechus lacerta horni Blaisdell. Enlargement of figure by Horn 
(Trans. Amer. Philos. Soc., vol. 14, pl. 15, fig. 5) there called 

lacerta Motschulsky. 

7. Usechus lacerta santaclarae Blaisdell. Paratype. 

8-9. Usechus lacerta Motschulsky. Dorsal and ventral aspects of a spec- 

imen from Lagunitas, Marin County, Calif. 

1 Bull. Soc. Imp. Nat. Moscou, vol. 18, p. 79. 

O 
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_TAPEWORMS OF THE GENERA RHABDOMETRA AND 
PARUTERINA FOUND IN THE QUAIL AND YELLOW- 
BILLED CUCKOO 

By Myrna F. Jonss 

Of the Zoological Division, Bureau of Animal Industry 

INTRODUCTION 

The type material (U.S.N.M. Cat. No. 5151) of Yaenia odiosa 
Leidy, 1887, until recently the only cestode reported from Colinus 
virgimanus, is here redescribed and the species transferred to the 
genus Rhabdometra. 'This material, obtained for study through the 
courtesy of Dr. J. Percy Moore, of the University of Pennsylvania, 

consists of several entire strobilae and numerous fragments, in all 
about two dozen specimens. Various sections as well as toto mounts 

were made and examined by the writer, 
Leidy’s original description of Zaenia odiosa is as follows: 

Head hemiovoidal to conical, unarmed; bethria subterminal, spherical, near 

together; neck none; body immediately after as wide or nearly as wide as the 

head; anterior segments short, linear; succeeding segments all wrinkled annu- 

larly, the more anterior bandlike, the posterior barrel shaped. Generative aper- 

tures lateral, mostly not visible. Length % to 2 inches. Head 0.3 to 0.45 mm. 

wide; body just behind about as wide as the head; anterior segments 0.05 long; 

succeeding segments 0.15 long by 1 to 1.25 wide; at widest part of body, 0.5 

long by 1.625 wide; posterior segments 1.25 long by 1.25 wide. From the in- 

testine of the quail, Ortyx virginianus, four birds of the same brood. 

EXTERNAL MORPHOLOGY 

The Leidy specimens vary in length from 20 to 50 mm., with a 
maximum width of 2 mm. Four scolices (figs. 1, 2) measure 255p, 
325u, 3302, and 400, in diameter, their suckers measure 120p, 150p, 
150p, and 180p, respectively, and are unarmed; no rostellum is present. 

A short neck is evident or indistinct, according to the state of con- 
traction. In most specimens all segments are broader than long; 
however, most of the worms are longitudinally contracted; a few 

elongate segments, median or posterior in the strobila of specimens 

not so contracted, indicate that this is a decidedly variable feature 

(figs. 3,4). A few gravid segments are as much as five times longer 

than broad. 

No. 2791.—PrRocEEDINGS U. S. NATIONAL Museum, VOL. 75, ART. 20 

40748—29 1 
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INTERNAL MORPHOLOGY 

Nervous system.—tThe fairly prominent longitudinal nerves (fig. 7) 
lie exterior to the excretory canals, and in cross section appear to 
interrupt the inner layer of muscle-fiber bundles. 
Musculaturé—The longitudinal muscles (fig. 7) are arranged dis- 

tinctly in an inner and an outer layer, each layer consisting of 
numerous bundies of fibers, a total of 40 or more. Transverse and 

dorsoventral muscles are but weakly developed. 
Heeretory system.—There are the usual smali dorsal excretory canal 

and larger ventral excretory canal on either side (fig. 7). Anteriorly, 
they are approximately the same size. The transverse canal in the 
posterior portion of the segment is prominent, and a few supplemen- 
tary transverse canals are observable, but these do not seem to make 
up a reticulate system such as Ransom describes for another rhab- 
dometrid, hadometra nullicollis. The genital canals pass between 
the longitudinal excretory canals and dorsal to the longitudinal nerve 
(fig. 7). 
Male reproductive organs.—The testes (figs. 5, 6, 7) are posterior 

in the segment, and posterior and lateral to the ovary. They vary 
in number from 12 to 25 in the segments of a single strobila, the 
usual range being from 16 to 22. In no case were more than 25 ob- 
served. Well-developed testes are usually transversely elongate and 
measure about 75 by 45 p. The vasa efferentia are indistinct; the 
vas deferens is prominent and in the anterior portion of the segment. 
The cirrus is comparatively straight in the cirrus sac, the straight 
region being 160 to 180 » long, and is armed with small spines for a 

distance of about 60, from its tip. The large cirrus pouch (figs. 

5, 7) passes median of the longitudinal excretory canals, and extends 

diagonally toward the anterior portion of the segment. In mature 

seoments it varies from 195 to 225 » long by 45 to 60 » wide, more 

rarely to 3002 by 52 to 60 »; in gravid segments the cirrus pouch 

(fies. 2, 4), though distinct, is usually smaller, ranging from 165 to 

195 » in length. 

Female reproductive organs—The vagina (figs. 5, 6) is posterior 

and dorsal to the cirrus pouch. The enlarged distal portion, 135 to 

195 » long by 35 to 45 p, wide, is followed by a narrow tubular proxi- 

mal portion 4 to 6 » in diameter, and that in turn by an ovoidal or 

cylindrical seminal receptacle (figs. 5, 6,7). The ovary (figs. 5, 6, 7) 

is median (equatorial) or postmedian (postequatorial) in position, and 

is bilobed when mature. The vitelline gland (figs. 5, 6) 1s posterior 

and ventral to the ovary, and between them lies the small so-calied 

shell gland (fig. 7). The uterus (figs. 5, 6, 7), originally situated 

anterior and dorsal to the ovary, invades and comes to occupy the 

space previously occupied by the ovary before the latter degenerates; 

ts 
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the uterus at that earlier stage is somewhat spherical, while in the 
gravid segment it is tubular and longitudinally elongate (figs. 3, 4). 
The parauterine organ develops anterior to the uterus. As is usual 

with this structure, it first appears as a denser region of the paren- 
chyma (figs. 5, 6); later there may appear in connection with this 
area a solid mass projecting back into the developing uterus. In 
gravid segments the parauterine organ appears as a tubular organ 
extending from the uterus nearly to the anterior margin of the seg- 
ment. At the point of contact there is typically a projection (or con- 
traction) of the parauterine organ back into the uterus (fig. 4). 

The onchospheres in the uterus measure 28 to 30 » in diameter, 
with embryonic hooks approximately 16y in length. No ova were 
observed in the parauterine organ. 

SYSTEMATIC POSITION 

These specimens have the generic characters of Rhabdometra 
which are as follows: Paruterininae: Scolex unarmed, without 
rostellum. Genital pores irregularly alternate. Genital canals pass 
between longitudinal excretory vessels. Testes posterior and lateral 
to female glands. Uterus median, tubular, and elongate longitudi- 
nally, or globular. A parauterine organ develops anterior to the 
uterus and extends forward nearly to the anterior border of the 
segment. 

Six species of Rhabdometra have been described previously. One 
species, 2. similis, considered by the writer to belong in the genus 
Paruterina, is discussed in an appended note. The accompanying 
chart will serve to distinguish the specific characters and to compare 
FR. odiosa with the five known species. Based on the characters 
shown on the chart the following key may be made: 

A. Genital pore posterior to middle of segment margin. 
Hep MeSe see win Gle)s-- ee Pier tie a oct est kes R. nigropunctata. 

2. Testes numerous (about 60) 
(a) Testes posterior and lateral to female glands; cirrus pouch 

extending beyond midline of segments; genital canals 

Gorsaleto longitudinal merve==2 ===" = _=s=2==—— R. numida. 

(bo) Testes surrounding female glands (contrary to generic diag- 

nosis); cirrus pouch not reaching midline of seg- 

R. cylindrica. Stiieh ty phe ee Oe ee ee ee 

B. Genital pore anterior to middle of segment margin. 

jeasteditew (about 2 LO.a0)o22=-- = ss tee R. tomica, R. odiosa, 

Da estes numerous) (about 60) 222) aS a R, nullicollis. 

Distinguishing R. tomica (Kolodkovsky, 1906) from /. odiosa 
(Leidy, 1887) is difficult. 2. tomica has 20 to 80 testes “or more”; 
R. odiosa has 12 to 25, as many as 30 never having been observed. 
The cirrus pouch of P. tomica, as estimated from drawings, is some- 
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what larger than that of 7. odiosa; and the “eggs” (onchospheres?) — 
of R. tomica are described as being the larger, 37» as opposed to 28 — 
to 32 ». Without other distinguishing factors these characters are 
perhaps of doubtful value; the position of the genital canal in rela-_ 
tion to the longitudinal nerve, and the presence or absence of a cirrus 
retractor muscle are unknown. It is possible that A. toméca and 
R. odiosa are identical, but in view of the known geographical distri- 
bution, Russia and the United States, and the difference in hosts, 
R. tomica being from Tetrao tetriz, and the possible distinguishing © 
characters mentioned above, the writer prefers not to consider &. 
tomica a synonym of FR. odiosa without examination of the former — 
and comparison of the two. 

KNOWN DISTRIBUTION OF R. ODIOSA 

In so far as possible the type material of 2. odiosa was compared _ 
with quail cestodes more recently collected. Most of the material 
was not well preserved and specific identification was impossible in — 
some cases. However, the material in no case could be definitely — 
assigned to a species of Rhabdometra other than 7. odiosa. 

Leidy’s type material was collected in Florida. The material com- — 
pared with®it was sent in to the Zoological Division through the ~ 
courtesy of H. L. Stoddard, of the Biological Survey, and was col- | 
lected over a period from 1925 to 1928 in Grady County, Ga., or 
near by, and in Leon County, Fla. One of the 15 birds represeaial : 
had been imported from Mexico originally, but had been with other — 
captive quail in Georgia for several months. Five of these birds 
were “captive” birds raised for experimental use, the others might — 
be considered “ wild.” The material sent in by Mr. Stoddard showed — 
only 15 quail out of at least a hundred infected with Rhabdometra. — 
Twenty “wild” specimens sent in from West Virginia failed to — 

show any Lhabdometra. It appears that RP. odiosa is a native para- 
site of Colinus virginianus, but one of the many parasites that occur : 
somewhat ee oes as regards distribution or seasonal incidence. 
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RHABDOMETRA SIMILIS RANSOM, 1906, TRANSFHRRED TO GENUS— 

PARUTERINA ~i 

Rhabdometra similis Ransom, 1909, was described originally from 
material lacking scolices. Linton (1927) reported #. similis from — 
the same host, Coceygus americanus, from which the earlier material 
was collected and described the scolex as bearing a double crown of © 
small hooks on therostellum. In so far as was possible, toto mounts — 

of Linton’s material were compared by the present writer with the — 
type material of #. similis; mature and gravid segments of the two — 
are similar, showing no more than ordinary variation within a 
species. Linton writes that sections of the more recent material — 
agree in detail with the transverse section of 2. similis as described — 
by Ransom (1909, fig. 24). 

The generic diagnosis of Rhabdometra, subfamily Paruterininae, — 
includes the character of a scolex which is unarmed and without — 
rostellum, while the genus Paruterina differs from Rhabdometra © 
chiefiy in the occurrence of a rostellum armed with a double row — 
of hooks. &. simélis is found to fit the generic diagnosis of Paru-— 
terina in all respects, and to be distinguishable from other described — 
species of that genus by the size and number of hooks, position and 
size of cirrus pouch, and the number of testes. In addition to having ~ 
an armed scolex, R. similis is found to differ consistently from all — 
other species of Rhabdometra in having comparatively few, only 20 — 
to 24, bundles of fibers in the inner layer of longitudinal muscles, — 
It is of interest that this condition is definitely described for a — 
species of Paruterina, P. angustata Fuhrmann, 1906. It is concluded 
that FR. similis should be transferred to the genus Paruterina as — 
Paruterina similis (Ransom, 1909) Jones, 1929 (the present paper). — 
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EXPLANATION OF PLATE 

Figure 1.—Head and anterior portion of one strobila. 

2.—Head and anterior portion of a second strobila. 

3.—Gravid segment, contracted. 

4.—Gravid segment, elongate. 

5.—Mature segment. Toto mount. 

6—Mature segment. Frontal section. 

7.—Mature segment. Transverse section. 

RHABDOMETRA ODIOSA 

ec c—calecareous corpuscles. & r—seminal receptacle. 

c¢ p—cirrus pouch. t—testis. 

d exc—dorsal excretory canal. u—uterus. 

g a—genital aperature. e—vagina. 

1 m—longitudinal muscle. v d—yvas deferens. 

t n—longitudinal nerve. v ex c—ventral excretory canal. 

oO (Ov)—ovary. v g—vitelline gland. 

pu—parauterine organ. v g d—duct from vitelline gland. 

s g—shell gland. 
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A NEW SPECIES OF TREMATODE WORMS BELONGING TO 

THE GENUS HASSTILESIA FROM RABBITS IN TEXAS 

By Asa C. CHANDLER 

Of the Biological Laboratory, Rice Institute, Houston, Tex. 

In the upper third of the small intestine of a specimen of Sylvilagus 

floridanus alacer, collected at Houston, Tex., were found a large num- 

ber of flukes which prove to be a new species of Hasstilesia, for which 

the name Hasstilesia terensis is proposed. 

HASSTILESIA TEXENSIS, new species 

Specific diagnosis.—Hasstilesia; small worms, oval or elliptical in 

outline, slightly pointed at the ends, 0.55 to 0.86 mm. long, 0.40 to 

0.53 mm. broad, and 0.24 to 0.33 mm. thick, varying greatly in the 

proportions of length, breadth, and thickness according to the degree 

of contraction. The majority of the specimens are ellipsoid in cross 

section, the mean maximum measurements of cross sections being 0.44 

by 0.29 mm., but some specimens are relatively thicker and others 

relatively broader. Fresh specimens appear a dirty rusty white in 

color, and do not show the three distinct shades described by Stiles 

and Hassall (1894) in H. tricolor. The entire cuticle is beset with 

minute spines, from 4 to 10u in length, but the spines are much 

denser on the anterior than on the posterior part of the body. In 

many whole mounts the spines drop out in the process of fixation 

and staining and can not be seen. 
The oral sucker is terminal, with the opening anterior or very 

slightly ventral; it is relatively much larger than in H. tricolor, and 

broader than long. It measures from 115» to 132 in transverse 

diameter. The ventral sucker is slightly smaller, measuring from 

105 to 120u in diameter; it is further posterior than in H. tricolor, 

its center being from 0.21 to 0.34 mm. from the anterior end. In 

most specimens the center is very slightly posterior to the junction 

of the anterior and middle thirds of the body. In one small speci- 

men measuring 540u in length and 450y in breadth the center of the 

acetabulum is 240 from the anterior end. 

The digestive tract consists of the oral sucker, pharynx, and 

intestinal ceca. The pharynx lies immediately behind the oral 
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sucker, is nearly spherical, and measures about 50u to 60u in diam- 
eter. There is no esophagus, since the pharynx opens directly into 
the anterior portions of the intestinal ceca which form a transverse 
tube about 200u long; this tube bends posteriorly at its distal ends 
to continue as the posterior portions of the intestinal ceca. The 
latter pursue an irregular wavy course near the lateral margins of 
the body, but medial to the yolk glands. The transverse portion 
just behind the pharynx may be slightly curved so that the lateral 

shoulders are very slightly more anterior than the part of the tube 
into which the pharynx opens. At the posterior end of the body 
the ceca curve dorsally and medially and end very close together; 
in one sectioned specimen the walls of the posterior extremities of 
the ceca are in contact. 

The excretory system opens by a minute pore toward the dorsal 
side of the posterior extremity. From this a fine tube leads forward, 
enlarging into a small reservoir, and then branching to right and left. 

The testes are on different planes. The right testis lies medially in 
the posterior part of the body, while the left one is situated well on the 
left side of the body between the posterior testis and the acetabulum. 
The position of the left testis varies; in some specimens the anterior 
border of the testis lies on a level with or even slightly anterior to 
the posterior border of the acetabulum, while in others it is distinctly 
posterior to this, but it is always somewhat nearer to the acetabulum 
than to the right testis. The testes are round or slightly oval, never 

lobate, and measure 105y to 140u or more in diameter. Usually the 

anterior testis is slightly larger than the posterior one, but this is not 
invariably the case. The cirrus is an extremely large and powerful 
organ, and when extruded is very conspicuous in fresh specimens. 

The extruded cirrus in one of the writer’s specimens measures 140u 
in length with a diameter of 50u. In one specimen loaned by Doctor 
Francis it is still larger. The cirrus pouch into which it is retracted 
is very long and cylindrical, pursuing a more or less wavy course 
anteriorly and terminating near the po8terior border of the acetabu- 
lum. The proximal portion is surrounded by a large mass of prostate 
glands. The vas deferens leading from the anterior testis to the 
proximal end of the ejaculatory duct is short and direct; the one 
leading from the posterior testis could not be followed in either 
whole mounts or sections. The cirrus and uterus open side by side 
in the posterior part of the body, the cirrus near the median line, 
and at the level of the ovary, and the metraterm to the left. The 
genital openings are nearer to the posterior end of the body than to 
the posterior border of the acetabulum, and not more than 200u to 
250 from the posterior end. 
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The ovary is situated on the right side of the body between the 
two testes, but somewhat nearer the posterior one. It is round, oval 
or somewhat triangular in shape, not lobate, and measures about 88u 

to 100u in transverse diameter and somewhat less dorso-ventrally. 
The shell gland is situated just medial to the ovary, and is connected 
with the latter by a short oviduct; the shell gland is relatively large, 
having a diameter of about 60u to 65u. Posteriorly it gives off the 
rather well-developed Laurer’s canal which turns and runs straight 

dorsally. The vitellaria are much less abundant than in H. tricolor, 
and occupy a rather narrow lateral area from just behind the level 
of the pharynx to about the level of the ovary. The ducts cross the 
body at about the level of the ovary and shell gland and form a small 
triangular reservoir where they meet near the latter organ. The 
ducts can not be followed in whole mounts and their course is very 
difficult to follow in sections. The uterus is extremely thin-walled, 
and its convolutions can not be followed in either whole mounts or 
sections. In sections the eggs appear to be scattered through the 
body, the thin-walled uterine tubes being indistinguishable from 

spaces in the parenchyma. The eggs are most numerous in the part 
of the body between the anterior testis and the oral sucker, on the 
left side posterior to the posterior testis, and between the testes, 
but in no specimens are the eggs solidly massed as is the case in 
specimens of H. tricolor which I have examined, and as they have 
been figured and described by Stiles and Hassall. The terminal part 
of the uterus, where it opens beside the cirrus, is thick-walled and 

conspicuous in sections, but this portion, which runs antero-medially 
from the genital pore, is short and soon loses its distinct wall. The 
eggs are oval, about 21y to 22u long by 13u to 15y broad. 

Host.—EKast Texas cotton-tail rabbit, Sylvilagus floridanus alacer, 
and Texas jack rabbit, Lepus texianus (collected by Francis); in 

small intestine. 
Locality —Houston, Tex. (Chandler), and College Station, Tex. 

(Francis). 
Type specimens.—Cat. No. 8026, United States National Museum 

Helminthological Collections; paratypes, Cat. No. 8027. 

This fluke is clearly closely related to Hasstilesia tricolor, which was 

first described by Stiles and Hassal (1894) from Lepus americanus 

and L. sylvaticus from Maryland to Virginia, and later reported by 

Hall (1916) as being reported from Long Island, N. Y., and also from 

jack rabbits at College Station, Tex. (reported by Doctor Francis of 

the Texas A. and M. College). Doctor Francis very kindly sent me 

a slide of the specimens collected from jack rabbits for comparison 

with my specimens and with H. tricolor. They conform in every 

detail, except the size of the testes, which is very variable anyway, 

with my Houston specimens. The geographic range of ZH. tricolor is 
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therefore limited to the middle eastern seaboard States so far as 
is known at present, while H. texensis is so far known only from 
eastern Texas. 

Hasstilesia texensis differs in a number of respects from H. tricolor 
and is undoubtedly specifically distinct. The principal and most 
striking differences are in the size of the suckers and in the formation 

FIGURES 1-4.—1, HASSTILESIA TEXENSIS. X83. 2, CROSS SECTION OF SAME THROUGH TRANS- 

VERSE PORTION OF INTESTINAL CECA. X166. 3, CROSS SECTION OF SAME THROUGH POS- 

TERIOR PART OF ACETABULUM AND ANTERIOR PORTION OF CIRRUS POUCH. X166. 4, Cross 

SECTION OF SAME JUST ANTERIOR TO GENITAL OPENINGS AT LEVEL OF LAURER’S CANAL. 

X 166. 

ABBREVIATIONS: ac., ACETABULUM; a. t., ANTERIOR TESTIS; C., INTESTINAL CECUM; Cir., CIR- 

RUS; Cc. p., CIRRUS POUCH; ¢. tr., TRANSVERSE PORTION OF INTESTINAL CECA; ZL. c., LAURER’S 

CANAL; met., METRATERM; 0. 8., ORAL SUCKER; 0¥., OVARY; pDh., PHARYNX; Pp. g., PROSTATE 

GLANDS; 7p. t., POSTERIOR TESTIS; sh. gl., SHELL GLAND; ut., UTERUS; vit., VITELLARIA; y. d., 

YOLK DUCT. 

of the uterus in adult specimens. Stiles and Hassall give the diam- 
eter of the oral sucker as 88u to 112u; in two specimens kindly loaned 
from the United States National Museum Helminthological Collec- 
tions the sucker measures 93 and 87u transversely and 69u and 74y 

in length, respectively. The specimens have a total length of 710z 
and 745u and a breadth of 565u. In specimens of H. texensis of 
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equivalent size the oral sucker measures 120u to 128y transversely 
and 86u to 115y in length. The acetabulum is also markedly larger 
and situated farther posteriorly. The loose arrangement of the 
uterine coils as compared with the solid massing of eggs in H. tricolor 
is very marked. The sizes of the testes and ovary are also different. 
In the two specimens of H. tricolor mentioned above, which were lent 
for comparison, the posterior testis measures 2364 by 157y in one 
and 248u by 133y in the other. In my specimens of H. texensis the 

_ posterior testis is much more nearly round, with a diameter of from 
110u to 115y, but in Doctor Francis’s specimens the posterior testes 

are more oval and measure from 170 to 228. in the larger, trans- 

verse, diameter. This slide was prepared over 30 years ago and the 
testes may have become considerably compressed, as may also be the 

case with Stiles and Hassall’s specimens. Other differences exhibited 
by H. texensis are the very much larger size of the extruded penis 
(80u by 32u in H. tricolor and 140y to 200u by 40u to 60p in H. texr- 

ensis); the absence of an esophagus between the pharyngeal bulb 

and the bifurcation of the ceca; the less profuse and more scattered 
vitellaria; the unusual development of the prostate glands; and the 
very distinct Laurer’s canal. 
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PAGECRINUS, A NEW CRINOID GENUS FROM THE 
AMERICAN DEVONIAN 

By Epwin Kirx, 

Of the United States Geological Survey 

Among the unworked and unstudied material of the Springer col- 

lection in the United States National Museum a tray of crinoids was 

found representing a new and interesting genus. The material was 

apparently acquired by purchase, but from what collection it came 

can not be determined. The original locality label bears the legend 

“Niagara group, St. Paul, Ind.”’ A labelin Mr. Springer’s handwrit- 

ing gives the horizon as ‘Onondaga Gr.” and the locality as ‘Near 

St. Paul, Ind.” This change in horizon was probably based on 

information acquired subsequent to the purchase while Mr. Springer 

was making an intensive study of the Silurian crinoids. The Onon- 

daga age of the material is further assured through the determination 

of a number of well-preserved Bryozoa associated with the crinoids 

by Dr. R.S. Bassler. 
PAGECRINUS, new genus 

The genus is represented by a single known species, Pagecrinus 

gracilis, new species, and of necessity the generic diagnosis is drawn 

up from information furnished by this form. 
Pagecrinus is a dicyclic inadunate crinoid, the affinities of which 

seem closest with the family group Botryocrinidae as defined by 
Bather. The relatively huge basals, the structure of the posterior 
interradius and ventral sac, and the arm structure are strikingly like 
the Carboniferous genus Belemnocrinus. Belemnocrinus is generally 
considered a monocyclic genus, but it may eventually prove a pseudo- 
monocyclic form derived from just such a Devonian ancestor as 
Pagecrinus by the apparent elimination of the infrabasals. 

The genus will probably be found to comprise only species of 
small size. The dorsal cup is high, subcylindrical in form, and of 
small diameter. The infrabasals are relatively large. The basals in 
proportion to the dimensions of the cup are very large. The radials 
are very small. In the type species the arms bifurcate typically on 
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the fourth primibrach, though one arm of each of two specimens has 
the bifurcation on the third primibrach. The two rami thus formed 
are of equal size and remain simple. Long, stout ramuli are borne 
by the rami on alternate sides on each second brachial. The food- 
grooves of the arms are covered by two rows of small interlocking 
ambulacrals. In the posterior interradius there is one anal plate in 
the cup. This is plate X, which is of approximately the same size 
and proportions as the adjacent radials. The ventral sac is relatively 
heavy and round in cross section. In its basal portion on the poste- 
rior side there is a median line of heavy plates, four or five in number, 
scarcely to be distinguished from brachials except for the fact that 
they are somewhat narrower. It is only by careful cleaning and 
examination that < with its sequence of heavy median tube plates 
can be distinguished from a radial and its series of primibrachs. The 
surest test in these small specimens is the relation of plate < to the 
basals. The radials, of course, alternate with the basals, while x rests 
squarely on the upper truncated face of the posterior basal. The 
column is round and tapers slightly for a short distance distad. It 
then maintains a uniform diameter so far as seen. The column is 
composed of alternating thick and thin columnals, with a tendency 
toward a grouping into nodals and internodals. 

Genotype.—The genotype is Pagecrinus gracilis, new species, the 
only known species referable to the genus. 

Horizon.—The type species is from the Middle Devonian of 
Indiana. 

PAGECRINUS GRACILIS, new species 

Of this form four reasonably complete crowns in an excellent state 
of preservation, two less perfect crowns, and several fragmentary 

specimens showing details of arm-structure are available for study. 
The species is a small one, one of the largest crowns giving a 

height over all of but 20 millimeters. In this specimen the dorsal 
cup is 5.5 millimeters in height. Further measurements of this 

specimen are as follows: 
nm 

Diameter of dorsal cup at base of arms.-.~-_---.---_-_-+- 2.3 

Diameter:at base of dorsal :cupi uc 2b see 2 ep ese A 1.6 
Eleight)-of UB Bo2e oo. Je ee a ee ees 1.9 

Widtiyvot SERB oi feo noe os i ye ap ee Se Pe | 
Height Gl Biba25- oe ee so ce nee Se ee tee ee 2.7 
IWAGtH LOL AB ease eee 2 Nore e eae re ces an ne eee vee 13 

Height: off Rin sass 2 0 8 Ea a Ap ae Te des 12 

Widthrot Babeet -fs--i4- Jag ece alas nde i To: 5 eee Tae | 

Melieht ofisnal xX 222 ee ee ee ee Re eee ere ee Laub 

Width (Oh ama woos 28 = Stee ie 8 en ee eee ee ee 9 

As shown by measurements, the dorsal cup is slender and tapers 
slightly from the upper margin to the base. 
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The infrabasals are pentagonal in outline and are relatively large. 
The basals are very large in proportion to the size of the cup and 
the other constituent plates. All are hexagonal in outline except 
the posterior, which is heptagonal. In the case of the posterior basal 
the normal acute angle above is truncated to act as a base of support 
for plate X. The radials are pentagonal in outline and are relatively 
very smallin size. The radial facet extends the full width of the 
radial and shows at the surface as a straight horizontal line. Anal x 
is of about the same height as the radials and somewhat narrower. 
It is quadrangular in outline. In one specimen there appears to be 
a low plate equal in width to X and lying between X and the pos- 
terior basal. This plate may not have an existence in fact but be 
due to a very regular horizontal fracture of x. There are no signs 
of it in any other specimen where the posterior interradius is shown. 

The arms bifurcate regularly on the fourth primibrach, giving 
rise to two equal rami, which in turn bear ramuli. In the right 
anterior ray of one specimen the arm branches on the third primi- 
brach, and in another specimen the third primibrach is axillary in 
the right posterior ray. This seems to be a sporadic variation, not 
having been seen in any other specimens examined. The ramuli are 
long and stout and are borne on alternate sides on each second 
secundibrach. The ventral groove of the arm is covered by two rows 
of small slightly overlapping and interlocking ambulacrals. They 
average about three in number to each side of an arm ossicle. 

The ventral sac is of about the length of the arms and in its distal 
portion is stout and circular in section. In its proximal portion on 
the dorsal side is a median row of heavy plates, scarcely to be dis- 
tinguished from arm ossicles, except that they are somewhat nar- 
rower and shorter. Above, the tube is made up of five or six vertical 
rows of fairly large plates. In one specimen the ventral sac appar- 
ently curves outward between the arms and extends some 7 milli- 
meters beyond the crown. Whether this is normal can not be told. 
This specimen was lifted from the rock in an effort to determine its 
structure, but without success. In another specimen which has its 
posterior interradius exposed the ventral sac can be traced for a 
distance of 9 millimeters. It then apparently plunges downward 
into the rock as if assuming a horizontal attitude. It seems probable 
that the ventral sac does normally have this flexed form and assumes 
a horizontal attitude at about one-half its height. 

Horizon and locality.— All of the known specimens come from the 
Jeffersonville limestone (of Middle Devonian—Onondaga age) near 

St. Paul, Ind. 
Types.—The types are in the Springer collection in the United States 

National Museum. 
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EXPLANATION OF PLATE 

Pagecrinus gracilis, new genus and species 

Fig. 1. Large specimen X 2, view from the left posterior radius, showing the 

striking similarity of the basal portion of the ventral sac and the © 
arms. 

2. Specimen X 2 showing proximal portion of the column and three primi- 

brachs in the right anterolateral radius. 

3. Specimen X 2 as seen from the posterior interradius showing basal 

portion of ventral sac and three primibrachs in the right posterior 

radius. 

4. Specimen X 2 showing ventral sac curving outward and extending for 

some distance horizontally beyond the arms. 

5-6. Details of arm fragments X 3, showing ramules. 

7. Generic diagram of cup-plates X 4. 

O 
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A NEW SPECIES OF MOSQUITO FROM MONTANA, WITH 
ANNOTATED LIST OF THE SPECIES KNOWN FROM 
THE STATE 

By Harrison G. Dyar 

Custodian of Lepidoptera, United States National Museum 

The discovery of a new species of mosquito in Montana is an 
unexpected and noteworthy event, not only because the State has 

been so often and so well explored for its mosquito fauna but because 
the species hitherto found have all an extended range outside of the 
State. That the present new species is confined to Montana is hardly 
to be expected, yet it has so far eluded intensive collecting elsewhere. 

This discovery is due to the skill of G. Allen Mail, acting for the 
Bozeman Experiment Station under the direction of W. B. Mabee, 
extension entomologist. Mr. Mail formerly acted as assistant to 
Eric Hearle, the Canadian mosquito expert, during the campaign at 
Banff which was so satisfactorily carried out from the viewpoint 
of the visiting tourist. 

AEDES SCHIZOPINAX, new species 

Female.—Proboscis rather long, slender, uniform, black. Palpi 

short, about one-eighth the length of the proboscis, black. Occiput 
with bronzy brown narrow curved scales. Mesonotum with bronzy- 
brown scales; two broad darker brown bands are faintly relieved, 

lighter edged outwardly posteriorly, separated by a very narrow 
median bare line; posteriorly the scales and hairs are lighter, with a 
faint whitish tint. Abdomen black, with broad basal segmental sordid 
white bands, the last two segments very largely whitish; venter 
whitish scaled, with more or less developed median black dashes. 
Legs black, the femora pale beneath. Wing scales hairlike, all dark. 
A rather small species, about the size of cataphylla. 

Male.—Palpi as long as the proboscis, the last joint slightly club- 
shaped, the penultimate joint with long hairs, black. General color- 

ation as in the female, the vestiture of the mesonotum slightly more 

sparse and open. Hypopygium: Sidepiece slender, uniform, about 
three times as long as wide; apical lobe distinct, narrow, conical, with 
rather few fine, short, curved hairs; basal lobe broadly expanded, 

thin, dotted with tubercles bearing fine short setae; on the inner 

angle a slightly rounded prominence bears several long setae, the 
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innermost of which forms a slender spine with recurved tip. Clasper 
moderate, slightly expanded on basal two-thirds, the apical third 
with several setae outwardly; along terminal spine. Tenth sternites 

_ large, revolute, and thickened on one margin. Claspette stem rather 
short, slender, the filament about as long as it, curved sickle shaped, 
rather broad and thick, but without marginal expansion. Ninth 
tergites small with about five fine setae irregularly inserted. 
Larva.—Head rounded, about as wide as long, black. Head hairs 

in coarse bunches, the upper in three, the lower in two, though in one 
culture there is much variation, the number of hairs being generally 
increased. Antennae moderate, curved and slightly tapered, spinu- 
lose, with a hair tuft just before the middle. Skin glabrous. Lateral 
comb of the eighth segment of about 50 scales, each with long thorn- 
shaped central point and only traces of lateral spinules. Air tube 
moderate, tapered, about three times as long as wide; pecten coarse, 
evenly spaced, followed by a 4-haired tuft at about the middle of the 
tube. Anal segment with the plate reaching nearly to the ventral 
line, but divided to base, with irregular edge. Dorsal tuft a long 
hair and 6-haired brush on each side. Ventral brush with tufts pre- 
ceding nearly to base. 
Type—Male; allotype, female; paratypes, five males and seven 

females, Cat. No. 41709, U.S.N.M.; Story Creek railway crossing; 
larvae in an overflow from a permanent pool, April 6, 1928 (G. Allen 
Mail); Nigger Hollow, larvae in cattle tracks, May 23, 1928 (G. Allen 

Mail); Mammoth Hot Springs, larvae in game tracks, May 30, 1928 

(G. Allen Mail); Sedan, larvae in scummy seepage water in the open, 

May 28, 1928 (G. Allen Mail). These localities, as far as they appear 
on the map, are in Madison and Gallatin Counties. 

This species obviously belongs in the puncter group, though the adult 

resembles a small intrudens in coloration. The larva is distinctive, 
having the plate of the anal segment divided along the ventral line? 

ANNOTATED LIST OF THE MOSQUITOES OF MONTANA 

The following species of mosquitoes are known to occur in Montana. 

Bibliographical references not here included will be found in my 

recent work, ‘The Mosquitoes of the Americas” (Carnegie Institu- 

tion, 1928). | 
PSOROPHORA SIGNIPENNIS Coguillett 

Recorded by me from Laurel.! Later,in 1921, I visited Glasgow 

and Poplar in a time of mosquito abundance and found this species 

not infrequent, although still a rarity as compared with the swarms 

of other forms. At Poplar, larvae in Stage I were found in a small | 

rain pool. Their development was very rapid, adults resulting in 

about five days. 
CIE SS ET 

1Ins. Ins. Mens., vol. 5, p. 116, 1917. 
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AEDES TRIVITTATUS Coquillett 

-Recorded by me from Laurel. Found also at Glasgow, July 11, 

1921, and at Poplar July 14 of the same year. 

AEDES PUNCTOR Kirby 

Mentioned in my paper on the mosquitoes of the Glacier National 
Park? not to occur. On the second trip to the park in 1926 larvae 
were found in early forest pools, especially cold ones still containing 
snow. ‘The larvae and males are of normal structure, but the females 

invariably had the dorsal mesonotal stripe divided and were thus 
indistinguishable from communis. Only captured adults were taken 
in 1921, which accounts for my failure to recognize the species: 

Apparently this coloration obtains in all specimens taken in Montana. 
I have examined specimens bred at Chestnut, May 2, 1928, and 
Kings Hill, June 11, 1928, by G. Allen Mail. 

AEDES HIRSUTERON Theobald 

Specimens were taken in the Glacier National Park in 1921;? 

but in 1926 none were found, as it was a “‘dry year,” in which the 
flood pools were not filled. The species occurred to me also at 

Livingston,* and I have seen a number of captured specimens from 

different localities submitted by W.B. Mabee. I took many speci- 
mens at Glasgow on July 11, 1921, and at Poplar on July 14 of the 

same oe 
AEDES ALDRICHI Dyar and Knab 

Found at Big Timber and elsewhere in Montana in 1917,> but I 
have no recent records. It was very abundant in northern Idaho in 
1921. 

AEDES IDAHOENSIS Theobald | 

~ Common on the dry plains and valleys. I have also seen bred 
specimens from near Sula, on May 20, 1928, from a roadside pool 

filled by river overflow on the East Fork of the Bitter Root River and 
from Hamilton on June 3, 1928, from a flooded meadow, both collec- 

tions made by Mrs. Dr. R. R. Parker. Perhaps zdahoensis has more 
connection with flood water than has been heretofore supposed. 

AEDES SPENCERII Theobald 

This is rare in Montana, as the grassy plains which it favors lie to 

the east of the State. There are some such at high altitudes, however, 

and in 1926 Paul Schoenberger, park ranger, kindly scouted over 

Flattop Mountain in the Glacier National Park on July 4 and brought 
back safely two females of this species. Mr. Mabee has submitted 
a single specimen of the species taken at Trident on July 28, 1928, 

2Ins. Ins. Mens. vol. 10, p. 82, 1922. 5Ins. Ins. Mens., vol. 5, p. 121, 1917. 

3 As aestivalis Ins. Ins. Mens., vol. 10, p. 82, 1922. 6Ins. Ins. Mens., vol. 5, p. 120, 1917. 

4Ins. Ins. Mens., vol. 11, p. 36, 1923. 

e 
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in a rather shallow canyon in which are grassy spots surrounded by 
willows. 

AEDES COMMUNIS DeGeer 

Very abundant in the forests of Glacier National Park both in 
1921 and 1926. The adults are very variable in size and ornamen- 
tation. I have examined bred specimens from Chestnut May 2, 1928, 
and Squaw Creek, May 6, 1928, both collections made by G. Allen 

Mail. 
AEDES PIONIPS Dyar 

Occasional in the forests of the Glacier National Park.’ I also 
received specimens from W. B. Mabee collected on June 28, 1916, at 
Bozeman, Gallatin County, in a very shallow pool in a clover field 
where clover leaves practically covered the pool. The field is near 
the center of Gallatin Valley,some 4 or 5 miles from the nearest 

mountains. Thisis very unusual occurrence for the species (1388). 

AEDES CATAPHYLLA Dyar 

In the Glacier National Park in 1926 the ‘‘graybacks’”’ were the 
first mosquito on the wing, but not in large numbers. Larvae had 

practically all passed at the time of my arrival and the adults dis- 

appeared soon also. The breeding places seem to be in the edges of 
large marsh pools. Worn females were found around the edges of 
one such, where they had evidently been ovipositing. The central 
part of these pools are permanent, but the edges go dry for long 
distances. G. Allen Mail bred a culture from Bridger Canyon, May 1) 

1928, where they were associated with Aédes increpitus mutatus Dyar. 

AEDES IMPIGER Walker 

This occurred in the Glacier Park with Aédes cataphylla, the larvae 
having all passed by April 15, 1926; but a few undoubted adults 
were taken on the wing. Mr. Mabee transmitted bred specimens, 
but I have not the exact data before me (473). 

AEDES NEARCTICUS Dyar 

This is the ‘‘little black mosquito” frequenting all the higher 
passes of the Glacier Park in midsummer. In 1926 Park Ranger 

Paul Schoenberger went to the head of Swiftcurrent Pass and to the 

foot of the Grinnell Glacier for me and found this species breeding 

in large numbers together with communis and pullatus. The altitude 
is only about 5,300 feet, but the presence of the ice cools the region. 

Eric Hearle, at Banff, did not find this species breeding below 6,000 

feet. As with the Californian high altitude form, Aédes ventrovittis 
Dyar, the distribution appears to be upward, as found by Professor 
Freeborne.® 

7Ins. Ins. Mens., vol. 10, p. 85, 1922. 

8 Univ. of Calif. Pubs., Tech. Bull. Coll. Agr., Agr. Exper. Station, vol. 3, p. 378, 1926. The femalesare 

not found biting in the forest. 
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AEDES DIANTAEUS Howard, Dyar, and Knab 

Adults were taken by me in 1921 and larvae in several of the early 
spring pools in 1926 in the Glacier Park. Some bred adults were 
indistinguishable in coloration from communis, although the normal 
form also occurs in the park. I have no other Montana records. 

AEDES INTRUDENS Dyar 

Breeding in the Glacier Park with diantaeus, the larvae fully as 
rare in 1926. Owing to the habit of the adult of entering houses, 
specimens of this species were taken almost every day to the middle 
of July in the cabin of the North Fork Ranger Station, although 
apparently passed out of doors. Mr. Mabee submitted specimens 
bred at Darby, May 30, 1928, by Mrs. Dr. R. R. Parker from a 

shaded pool in woods. Adults issued on June 3. 

AEDES PULLATUS Coguillett 

Breeding in the early spring pools at higher elevations in the 

Glacier Park, but always a late inhabitant of them, the larvae lingering 
after the communis and nearcticus had long emerged. Mr. Mabee 
submitted specimens as follows: Chestnut, May 2, 1928 (G. Allen 
Mail); Karse, W. Gallatin, May 3, 1928 (G. Allen Mail); Squaw 

Creek, May 6, 1928 (G. Allen Mail); West Gallatin, May 24, 1928 

(G. Allen Mail); Sedan, May 28, 1928 (G. Allen Mail); Ross’ Peak 

Ranger Station, May 28, 1928 (G. Allen Mail); King’s Hill, June 11, 
1928 (G. Allen Mail); Darby, May 30, 1928 (Mrs. Dr. R. R. Parker). 

AEDES TRICHURUS Dyar 

This species was common in the North Fork ranger station of the 

Glacier National Park in the 1926 season. The station is on a high, 
dry bank, 100 feet above the Flathead River, and no mosquito 
breeding occurs in the vicinity. However, some 2 miles back at the 
foot of the Apgar Mountains a large marsh occurs. There is also a 
similar marsh across the river, outside of the park, near Lake Five. 

This also is about 2 miles from the station in a straight line. Aédes 
trichurus from these two foci, but especially from the latter, were 
numerous, being the commonest mosquito at the station. Great 
swarms of males were seen, first noted a mile from the Lake Five 

marsh. The swarms broke up, crossed the river, and could be found 
here and there in the forest in the park for several days. They 

swarmed shortly before sunset, dispersing at dark. The females bit 

at all times, day and night, though their approach was timid, and 

they were easily driven away. 

AEDES EXCRUCIANS Walker 

This was the common ring-legged mosquito in the Glacier Park in 

1926. Great numbers emerged from the marsh at the foot of the 

Apgar Mountains near the North Fork station. Females were flying 

till August. Mr. Mabee submitted specimens labeled “Central Park 

(flood water), June 5, 1928 (G. Allen Mail).”’ 
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AEDES FITCHII Felt and Young 

Found commonly in the Glacier Park in 1921. Mr. Mabee sub- 
mitted specimens from the following localities: Glasgow, April 13, . 
1928 (G. Allen Mail); West Gallatin, May 24, 1928 (G. Allen Mail); 

Sedan, May 28, 1928 (G. Allen Mail); Malta, 1928 (G. Allen Mail); 
near Hamilton, Skalkaho Canyon, June 8, 1928 (Mrs. Dr. R. R. 
Parker). , . 

AEDES INCREPITUS MUTATUS Dyar 

Found in the Glacier Park in 1921 in the valleys to the east of the 

Continental Divide. This was the commonest of the species of the 
1928 catch submitted by Mr. Mabee. Mr. Mail preserved many 
larvae, which differ from the larvae of Aédes increpitus of California 
in having multiple head hairs. The usual form is upper in 2 or 3, 
lower single; but specimens occurred with more hairs, the most 
observed being upper in 6, lower in 5. Localities noted as follows: 
Near Manhattan, April 6, 1928 (G. Allen Mail); Bridger Canyon, 
May 1, 1928 (G. Allen Mail); Glasgow, April 13, 1928 (G. Allen 

Mail); Three Forks, 1928 (G. Allen Mail); Montrellis, May 2, 1928 — 

(G. Allen Mail); Spring Hill Road, 5 miles out of Bozeman, May 

22, 1928 (G. Allen Mail); Darby, May 30, 1928 (Mrs. Dr. R. R. 
Parker); Victor, June 25, 1918 (R. R. Parker). 

AEDES FLAVESCENS Miiller 

Recorded from Montana,’ but very rare in the State. Mr. Mabee 

submitted specimens, Malta, 1928 (G. Allen Mail), and some others — 
(Nos. 245, 246, and 251) of which I did not get the exact data. 

AEDES RIPARIUS Dyar and Knab. 

I have no further record of this species from the State than the 
single female from Dillon mentioned by me. 

AEDES DORSALIS Meigen 

Very common in the dry river valleys in the eastern part of the 
State. In the summer of 1926 a migration was observed to the west- 
ward. No adults were found through the forest, but great numbers 
of them settled in a small grassy clearing comprising the farm of | 

Albert Jack, bordering the Flathead River and just’ outside the park. — 
A few strayed across into park lands, but most lay in wait for any- 
one invading the grass. They were found for a couple of weeks at ~ 
longest. No breeding area for this species occurred in the park, for — 
a drought existed over the whole west slope down to the Kalispell ~ 
region. ‘There were rains on the plains to the east from whence this 
flight must have come, probably following the river valleys instead ~ 
of across country as in the case of the nigromaculis flight. Mr. 

Mabee submitted specimens from the following localities: Glasgow, — 
April 13, 1928 (G. Allen Mail); Malta, 1928 (G. Allen Mail); Moiese, — 
1928 (G. Allen Mail); Three Forks, May 18, 1928 (G. Allen Mail); 

®Ins. Mens. vol. 5, p. 113, 1917. 10 Ins, Ins. Mens., vol. 5, p. 118, 1917. 
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Nigger Hollow, May 23, 1928 (G. Allen Mail); Sedan, May 28, 1928 
(G. Allen Mail); Trident, June 5, 1928 (G. Allen Mail); King’s Hill, 
June 11, 1928 (G. Allen Mail). 

AEDES CAMPESTRIS Dyar and Knab 

Occurring with dorsalis in small proportion. Taken by me at 
Glasgow and Poplar in 1921. Mr. Mabee submitted specimens from 
Three Forks May 23, 1928 (G. Allen Mail). 

AEDES CANADENSIS Theobald 
Rather common in the dry river valleys and invading the forest at 

the edges. In the park in 1926 larvae occurred as residual occupants 
of the less elevated forest pools; but, owing to early drying, few if 
any emerged. No adults were seen flying in the park area that 
season. Mr. Mabee submitted specimens from the following localities: 
Sedan, May 28, 1928 (G. Allen Mail); Darby, May 30, 1928 (Mrs. 
Dr. R. R. Parker); Como, May 30, 1928 (Mrs. Dr. R. R. Parker); 
near Hamilton, Skalkaho Canyon, June 3, 1928 (Mrs. Dr. R. R. 
Parker); Hamilton, June 3, 1928 (Mrs. Dr. R. R. Parker). 

AEDES NIGROMACULIS Ludlow 

A. common species in the dry river valleys of the eastern part of 
the State. A considerable flight of this species occurred in July, 1926, 
into the Glacier Park area. Specimens were taken on Flattop 
Mountain and the following day at the North Fork ranger station. 
Apparently the flight was in a southwesterly direction across the 
mountains, across open and forested country alike, from the plains 
to the east. These adults must have flown the width of the park, 
30 miles or more. Mr. Mabee submitted specimens from Malta, 
July 18,1928 (G. Allen Mail). 

| AEDES TRISERIATUS Say 

The only record from the State is the single female taken by me."! 

AEDES VEXANS Meigen 

Very abundant in the river valleys, breeding with dorsalis. The 
adults seek shade, while dorsalis fliesin the open. The species invades 

the forest only to a slight degree. No specimens of larvae or adults 
were seen in the Glacier Park in 1926. Mr. Mabee submitted 
specimens from Three Forks May 18, 1928 (G. Allen Mail). - 

FEPay. AEDES CINEREUS Meigen 

Larvae occurred as residual inhabitants of almost every forest pool 

in the Glacier Park in 1926, but very few of them could have emerged 
that year on account of the early drying. No adults were seen on. 

the wing. Mr. Mabee submitted specimens from the following 
localities: Sedan, May 28, 1928 (G. Allen Mail); near Sula, May 20, 
1928 (Mrs. Dr. R. R. Parker); Darby, May 30, 1828 (Mrs. Dr. R- 

R. Parker); Como, May 30,1928 (Mrs. Dr. R. R. Parker). 

11 Ins. Ins. Mens., vol. 5, p. 118, 1917 
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CULICELLA IMPATIENS Walker 

In the Glacier Park in 1926 overwintering adults were quite fond 
of entering the cabin in early spring, in company with Anopheles 
maculipennis. None were thus seen after June, and later larvae 
began to be found in cold spring pools after the snow water and 
river floods had wholly passed. Adults were very common at dusk 

at Many Glacier on the still evening of June 2. A still evening is rare 
at that spot, however. Mr. Mabee submitted specimens from Hamil- 
ton June 3, 1928 (Mrs. Dr. R. R. Parker). 

CULICELLA INCIDENS Thomson 

Not found in the Glacier Park in 1921, although it occurred in 
several isolated spots in 1926. The larvae inhabit late pools of a 
generally permanent character. They occurred in an old barrel partly 
filled with water at the North Fork station. Mr. Mabee submitted 
specimens from Hamilton June 3, 1928 (Mrs. Dr. R. R. Parker). 

CULICELLA INORNATA Williston 

Very frequent in warmer regions in the summer time, breeding in 
stagnant pools. Larvae were found abundantly in a water tank at 
Kalispell in 1926. Mr. Mabee has submitted specimens from the 
following localities: Three Forks, July 18, 1928 (G. Allen Mail); 

Skalkaho Canyon, June 3, 1928 (Mrs. Dr. R. R. Parker); Hamilton, 

July 6, 1928 (Mrs. Dr. R. R. Parker). 

CULICELLA ALASKAENSIS Ludlow 

Not hitherto recorded from the State. Mr. Mabee submitted a 

specimen from near Squaw Creek ranger station at about 6,000 feet 
altitude May 6, 1928 (G. Allen Mail). 

CULEX TARSALIS Cequillett 

Very common in the summer time in the warmer parts of the 
State, breeding with Culicella inornata. Mr. Mabee submitted 
specimens from the following localities: Skalkaho Canyon, June 3, 

1928 (Mrs. Dr. R. R. Parker); Hamilton, June 3, 1928 (Mrs. Dr. R. R. 

Parker). 
CULEX APICALIS Adams 

The larvae were common in late summer in the Glacier Park in 
1926 in all the cold spring pools. As this species does not bite warm- 
blooded animals, the adults are always inconspicuous and encountered 
only by beating. 

ANOPHELES MACULIPENNIS Meigen 

The ‘malaria mosquito”? was rather common on the west side of 
the Glacier Park in 1926, hibernating adults entering the cabin in 

early spring. Larvae were found in the warmer algae-filled pools 
along the larger lakes and marshes. Mr. Mabee submitted bred 
specimens from Victor July 12,1918 (R. R. Parker). 

O 



TERTIARY FOSSIL PLANTS FROM COLOMBIA, SOUTH 
AMERICA 

By Epwarp W. Berry 

Of Johns Hopkins University, Baltimore, Md. 

In a paper published in'1913 Father Miguel Gutiérrez! mentions 
trunks and impressions of dicotyledonous leaves associated with the 
coal seams at Guadalupe, but his conjectures regarding their probable 
identity are unreliable and his illustrations are unrecognizable. Aside 
from this paper I know of no publications on the Tertiary flora of 
Colombia other than those of Engelhardt and the present writer. 

In 1895 Engelhardt? described 35 species of plants from the tuffs 
of Santa Ana in the upper Magdalena Valley, and 5 species from Buga 
in the Cauca Valley which he referred to the Tertiary. Several of 
these have been found in deposits of known Miocene age in Venezuela, 
Peru, southern Mexico, and Costa Rica, which would seem to indicate 
a Miocene age for these Colombian plants described by Engelhardt. 
My contributions to Colombian paleobotany comprise the following 

descriptions of fruits and seeds: A Simaruba stone from Guasca; Sac- 
coglottis stones from Cipacon and drupes of Cordia from Guasca, 
described in 1924;* Anacardium fruits from Santo Ecce Homo, 
Boyaca;‘ Celtis stones from Pijiaquay;’ Vantanea stones from Ci- 
pacon and a second species of Anacardium from Ovejas;° and seeds 
of Musa from Guadalupe and Montserrate.’ 

A miscellaneous amount of leaf impressions and unrecognized car- 
pological material has been awaiting study for several years, and it 

is the purpose of the present paper to place this material on record. 

For this material I am indebted to Maurice A. Rollot of Bogota, 

W. P. Woodring, and Robert Anderson. In a region so little known 

geologically it is impossible to be certain of the precise horizon of 

much of the material. This is especially true of the continenta] 

deposits, and too little is known of the fossil floras of tropical 

America for the plants themselves to afford accurate chronological] 

1Gutiérrez, M., Geologia de Bogota y sus alrededores, Anales de Ingenieria, vol. 20, pp. 313-331, 1913. 

4 Engelhardt, H., Abh. Senck. naturf. Gesell., vol. 19, pp. 24-41, 1895. 

*Bull. Torrey Bot. Club, vol. 51, pp. 61-67, figs. 1-22, 1924. 

4Amer. Journ. Sci., vol. 8, pp. 123-126, 1924. 

*Torreya, vol. 24, pp 44-46, 1924. 

6Pan Amer. Geol., vol. 42, pp. 259-262, 1924. 

7 Amer. Journ. Sci., vol. 10, pp. 530-537, 1925. 
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information. Large collections remain to be made, and eventu- 
ally we may expect that the present lack of information will be 
remedied. 

The present communication enumerates 16 species, of which 11 
are new. Six are of carpological material and 10 are based upon 
leaves. Fifteen genera, 14 families, and 12 orders are represented. 

Especially interesting is a fragment of a Zamia pinnule, a fruit of a 
Lepidocaryum-like palm, a representative of the South American 
bamboos, and the fruit of Theobroma (cacao). Some of the material 

is precisely located both geographically and geologically and some is 
not, so that no ecological or chronological comments are warranted. 

Order CYCADALES 
Family CYCADACEAE 

Genus ZAMIA Linnaeus 

ZAMIA species 

Plate 1, Figure 6 

The single fragment upon which this identification is based is 
worthless from a specific standpoint, but of considerable interest as 
it appears to represent a pinnule of a Zamia. It indicates a fairly 
large, linear-lanceolate coriaceous pinnule, contracted toward the base | 
and with 12 or 13 stout parallel veins. The specimen comes from 
sandstone associated with the coal at Montserrate near Bogota. 

Zamia with about 35 existing species is the dominant cycad genus 
of the Western Hemisphere, ranging from peninsular Florida and 
Mexico through the Antilles and Central America to eastern Bolivia 
and northern Argentina. Tertiary species have been found from 
latitude 36° 30’ north to 41° 30’ south and include 3 from the 
lower Eocene of southeastern North America, 2 from the Tertiary of 
Porto Rico, 1 from the Miocene of Chile, and 1 from the Oligocene 

(?) of Patagonia. 

Order POALES 
Family POACEAE 

Tribe BAMBUSEAE 

Genus CHUSQUEA 

CHUSQUEA ROLLOTI, new species 

Plate 2 

Large grass with relatively slender stems, large linear-lanceolate 

leaves, and expanded rhizomal internodes. The material is abundant 
but fragmentary and can be but incompletely described. 

The leaves are of a considerable degree of consistency, narrowed to 
the sessile and slightly inequilateral base, with stout midveins and 
slender parallel lateral veins; they vary in maximum width from 
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less than 1 to over 2.5 centimeters; lengths of as much as 16 centi- 

meters are preserved with the margins practically parallel, but in no 
cases are the tips preserved and these were presumably acuminate. 
The stems are longitudinally striated. There are several crushed 
internodes of rhizomes in the collection. In no case are these com- 
plete. All are flattened but are of considerable consistency; these 
internodes are about 6 to 7 centimeters in length, and 2.5 to 3.5 
centimeters in diameter in their present condition; they show no 

details except the somewhat distorted thin vascular strands of the 
cortex. Named for the collector Dr. Maurice A. Rollot. 

So far as I know this is the first published record of the occurrence 

of Chusquea as a fossil, although I have observed similar remains, 

probably of this genus, at a number of localities in Peru and Bolivia, 
and they are comparatively common in the tufaceous deposits of late 
Tertiary to Recent Age which are so widespread in the Andean region. 

The present species occurs in a well-lithified gray shale associated 
with the coals of Usme and I am informed is the horizon known 

locally as the Piso Barzalosa. It is overlain by gypsiferous vari- 
colored shales and underlain by black shales, and is said to be older 
than the coal-bearing beds of the Sabana of Bogota. The locality 
is La Virginia on the railroad about 15 kilometers from Girardot, 
Dept. of Cundinamarca. 

The genus Chusquea has about 50 existing species, ranging from 

Mexico to southern Chile, and it is especially characteristic of the 
east Andean Ceja region, denoting an abundant water supply. Its 
present-day altitudinal limit under the equator is around 11,500 feet. 

Order ARECALES 

Family PALMAE 

Subfamily LEPIDOCARYINAE 

LEPIDOCARYOPSIS, new genus 

LEPIDOCARYOPSIS ROLLOTI, new species 

Plate 1, Figure 7 

The single incomplete specimen upon which this species is based 
was sent to me by Dr. Maurice Rollot of Bogota along with other 

carpological material collected from the so-called Guaduas formation 

of that region, but I do not know the exact locality where the speci- 
men was obtained. It is a cast in a fine-grained sandstone matrix 

and indicates a fruit prolate spheroidal in form, more narrowed toward 
the base than toward the apex, about 5 centimeters in diameter, 
covered with what were in life coriaceous scales, arranged in a low 

spiral. These scales are rhomboidal in shape, about a centimeter in 
width, bluntly pointed and overlapping (imbricated) in the direction 

of the base. 
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The species is named for the collector. There can be no doubt but 

that the fossil represents a nut of some Tertiary palm belonging to 

the subfamily Lepidocaryinae, but since the genus can not be ascer- 

tained I have coined the generic term Lepidocaryopsis for its reception. 

The reasons for uncertainty regarding the precise generic affinity of 

the fossil are the incomplete character of the type, the lack of generic 

differences in the fruits of the existing genera and the lack of sufficient 

recent comparative material. It may well be that the fossil belongs 

to one or the other of the three American tropical genera Mauritia, 

Lepidocaryum, and Raphia; in fact I regard this as very probable. 

The genus Mauritia is confined to tropical South America with 

about 10 existing species; the genus Lepidocaryum has 5 or 6 Amazo- 

nian species and the genus Raphia has about 6 existing species ranging 

from Central America to Brazil and also represented in Africa. From 

the point of view of the existing distribution Raphia should be the 

oldest of the three and the fossil may well represent that genus, with 

which it agrees in so far as its features can be made out. 

Order URTICALES 
Family MORACEAE 

Genus COUSSAPOA Aublet 

COUSSAPOA AMPLA, new species 

Plate 3 

Leaves of large size, widest below the middle, with a bluntly pointed 
tip and a broadly truncated and slightly decurrent base. Margins 
entire. Texture coriaceous. Length about 19 centimeters. Maxi- 

mum width about 15.5 centimeters. Petiole short and stout; in the 

single specimen in which this part is preserved it is only about 1 
centimeter in length. Midvein exceedingly stout and prominent. 
Secondaries numerous, stout, and prominent; they diverge from the 

midvein at angles around 45°, pursue rather straight subparallel 
courses, and are abruptly camptodrome close to the margins. The 
secondaries are rather evenly spaced, except at the base, where two 
or three pairs are convergent near the top of the petiole. The 
imperfection of the material in the marginal region renders it impossi- 
ble to state whether the secondaries send off lateral branches or not. 
Tertiaries faint, numerous, and percurrent. Areolation obsolete. 

This fine species is unfortunately represented by an inadequate 
amount of broken material. It was collected by Maurice A. Rollot 

from the outcrop of coal-bearing Tertiary at the Falls of Tequendama, 
west of Bogota, and is probably Oligocene in age. If this is the 
correct age it is the oldest as well as one of the largest fossil species 
of Coussapoa known. It differs sufficiently from the known species 
to be readily recognizable, and hence obviates the necessity of con- 
trasting the differences in the present connection. Several fossil 
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species of Coussapoa have been described in recent years from trop- 
ical America. ‘These comprise forms from the Miocene of southern 
Mexico,® Venezuela,’ Trinidad,’ Ecuador, and Bolivia.!! 

The genus contains about 15 existing species of shrubs and trees 
confined to the rain forest country between southern Mexico and 
Brazil and the Bolivian Yungas. 

COUSSAPOA GIGANTEA, new species 
Plate 4 

Leaves of large size, broadly ovate in outline, abruptly acute 
tipped, broadly cuneate or rounded at the base. Margins entire. 
Texture subcoriaceous. Length at least 25 centimeters. Maximum 

width, at or below the middle, 19 to 20 centimeters. Midvein ex- 

traordinarily stout and prominent. Secondaries stout and prominent, 

seven or eight pairs; they diverge fromthe midvein at wide angles 
proximad, becoming more ascending in the upper half of the leaf, 

curving regularly and camptodrome close to the margins. ‘Tertiaries 
relatively very thin, closely spaced, parallel, and percurrent. Areola- 
tion obscure. 

This species is based upon the single incomplete specimen figured. 
It is preserved in a sandstone and the finer features are consequently 
obscure. It unquestionably belongs to some member of the family 
Moraceae, and among these is more like the leaves of thé genus 
Coussapoa than any other known to me, althouzh it does not agree 

exactly with all the features of any existing species. 
I am indebted to Robert Anderson for the specimen, which was 

found as float in the northwestern outskirts of Cali a few hundred 
feet north of Rio Cali at the edge of the Cauca Valley. It obviously 
had fallen from one of the thick, hard sandstone beds which are here 
interbedded with carbonaceous clays and sands. It is possibly of 

the same age as the Tertiary plants described by Engelhardt from 

Buga in the Cauca Valley. 

Order ROSALES 
Family MIMOSACEAE 

Genus INGA Wilidenow 

INGA REISSI Engelhardt 

Plate 5, Figure 1 

Inga reissi ENGELHARDT, Abh. Senck. Naturf. Gesell., vol. 19, p. 36, pl. 8, figs. 

1, 2; pl. 9, fig. 8, 1895. 

This species, described by Engelhardt from rather abundant 

material from Santa Ana, Colombia, appears to be present in the 

older travertine near Leiva, Department of Bayaca. 

§ Berry, E. W., Proc. U. S. Nat. Mus., vol. 62, art. 19, p. 6, pl. 2, 1923. 

‘Berry, E. W., ldem, vol. 59, p. 563, fig. 2, pl. 108, figs. 1-4, 1921. 

10 Hollick, A., Bull. New York Bot. Gard., v6l. 12, p. 296, pl. 6, fig. 1, 1924. 

11 Berry, E. W., Johns Hopkins University Studies in Geology, No. 4, p. 168, pls. 4, 5, 1922. 
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Family CAESALPINIACEAE 

Genus CYNOMETRA Linnaeus 

CYNOMETRA McGILLI, new species 

Plate 1, Figures 8, 9 

Pod rather small, inflated, tardily dehiscent. About half as wide 

and thick as long, uniformly rounded at both ends. Peduncle scar 
excentric toward the placental side, which is somewhat flattened and 
nearly straight; opposite side full and broadly curved in both lateral 
and terminal profiles. Valves very thick and leathery. Surface 
prominently corrugated by irregularly impressed grooves bounding 
rounded more or less warty ridges. Length, 2.7 centimeters; width, 
1.3 centimeters; thickness, 1.4 centimeters. Named for the collector 

A. K. McGill. ‘ 
This species is based upon the single valve figured. The only 

recent form which approaches it closely is the genus Cynometra, which 
comprises about 30 species of shrubs and trees found in all tropical 
lands. The recent specimens [ have seen are drift material from 
San Miguel Bay in which the pods are about the same size but are 
considerably wider and the surface rugosities follow a somewhat 
differerrt pattern from that of the fossil. All of the modern species 
have small leathery pods with thick, papillosely ridged walls. 

The fossil species is lower Miocene in age, and comes from Quebrada 
Pajuil west of Rio Sinu, Department of Bolivar, Colombia. 

Order GERANIALES 

Family HUMIRIACEAE 

Genus SACCOGLOTTIS Martius 

SACCOGLOTTIS CIPACONENSIS Berry 

Plate 1, Figures 1-5 

Saccoglotiis cipaconensis BERRY, Bull. Torrey Bot. Club, vol. 51, p. 64, figs 

20-22, 1924. 

This species was based upon four specimens from the Guaduas 
formation at Cipacon, Department of Cundinamarca, and I have 
since received a large amount of material from the type locality. 

The silicified fruits of Saccoglottis from Belen, Peru, which I referred 

to this species, I would now separate as they are prevailingly 5-seeded 

whereas in the Cipacon material of 46 specimens 4 are 5-seeded, 33 
are 6-seeded, 6 are 7-seeded, and 3 are 8-seeded. 

There is no need to repeat the description of this form but several 
illustrations from photographs are given to show the range in size 
and form. 
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Order SAPINDALES 

Family SAPINDACEAE 

Genus SAPINDOIDES Perkins 

SAPINDOIDES PERUVIANUS Berry 

Plate 1, Figure 10 

Sapindordes peruvianus Berry, Pan Amer. Geol., vol. 47, p. 126, pl. 19, fig. 9, 
1927. 

This determination is based upon the single specimen figured, which 
appears to be identical with the type. It is especially interesting in 
having been collected from middle Eocene marine beds in Colombia. 
It was described originally from Belen in northwestern Peru and has 
also been recorded from the Ancon Point sandstone of western 
Ecuador. If I have been correct in identifying this species at these 

_ three widely scattered early Tertiary localities, these occurrences 

have a considerable value for purposes of correlation and also in 
their bearing upon environmental conditions. 

Occurrence.—Middle Eocene. Arroyo 14% miles east of Tolu Viejo 
on trail to Colodo, Department of Bolivar. Collected by A. Iddings 

and F. A. Sutton. 

Order RHAMNALES 

Family RHAMNACEAE 

Genus GOUIANA Linnaeus 

GOUIANA LEIVANA, new species 

Plate 5, Figure 2 

Leaves ovate-cordate, small, with a sharply but shortly pointed tip 
and an equilateral cordate base. Margins entire below, above with 

large and somewhat variable crenate teeth. Textures subcoriaceous. 

Length about 5.5 centimeters. Maximum width, about midway 

between the apex and the base, about 4 centimeters. Petiole not 
preserved. Midvein stout, prominent. A pair of stout lateral 
primaries diverge from the base of the midvein at angles of about 
45° and sweep upward in broad even curves about two-thirds of the 
distance to the tip, where they join the lower secondaries. Second- 
aries relatively thin; about four camptodrome pairs in the upper half 

of the leaf; also as regularly spaced camptodrome outer branches 
from the lateral primaries. Tertiaries thin. Areolation indistinct. 

This species bears considerable resemblance to part of the material 
from the tuffs of Santa Ana which Engelhardt included in his Gowiana 

firma? The material has been compared especially with recent 

13 Engelhardt, H., Abh. Senck. Naturf. Gesell., vol. 19, p. 34, pl. 4, figs. 6, 7, 1895. 
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tropical American forms of various Sterculiaceae, Triumfetta (Tilia- 

ceae) and Ulmaceae. There is considerable resemblance to certain 

species of Momisia in the last family, but the equilateral cordate base 
favors its reference to Gowiana in which a number of species, both in 
the new and old worlds, are very similar. 

The fossil material comes from the older travertine at Leiva, 
Department of Boyaca. 

The genus contains about two score species of herbs and climbing 
shrubs found in all the Tropics and occasionally in the sub-Tropics. 
Over half of the existing species are confined to northern South 
America. Several Tertiary species have also been described from 
the latter region. 

Order MALVALES 

Family STERCULIACEAE 

Genus THEOBROMA Linnaeus 

THEOBROMA FOSSILIUM, new species 

Plate 1, Figures 13, 14 

This is based upon a single specimen, which shows in natural 
section a nearly complete transverse and part of a tangential section 
of the fruit. The axis and thick walls as well as the seed coats have 

been replaced by calcium carbonate and the matrix and interstices 
between the seeds consist of a dark calcareous mudstone. The whole 
fruit is about 5 centimeters in diameter and oval instead of circular 
in cross section because of the abortion of the ovules in three of the 
cavities. The wall is ligneous and about 6 millimeters in thickness, 
with a rough surface, but not appreciably ribbed or tuberculated. 
There are five cells, but seeds are matured in but two of these. The 

matured seeds are large and are oriented either horizontally or 
obliquely, and more or less radially to the axis. They are rounded 
at both ends and elliptical in cross section, the maximum equatorial 
diameter being about 10 millimeters and the minimum about 8 mil- 
limeters. The length is about 2 centimeters. The outer seed coat 

appears to have been smooth and is about 1 millimeter in thickness. 
The inner seed coat is prominently longitudinally striated. 

The specimen is unfortunately incomplete. It was collected by 
Dr. Maurice A. Rollot at a locality called El Infierno, near Leiva, in 
the Department of Boyaca. 

The geological age of the specimen is very uncertain. The country 
rock around the Leiva Valley is Cretaceous limestone (Hettner’s 
Villeta beds) overlain by his Guaduas beds, here supposed to be of 
lacustrine origin. ,Thereare thermal springs near Leiva and travertine 
deposits, both ancient and modern. I have plants from both, but 
the lithology of the Theobroma matrix differs from both of these and 
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suggests that it may come from the Guaduas beds, but it would take 
a personal examination to settle the question and the age must 
therefore be considered conjectural. 

The accompanying figures show both the transverse and tangen- 
tial sections with the plant parts in white and the matrix and filling 
in black. 

The genus Theobroma comprises about a dozen existing species of 
trees confined to the American Tropics, where they range from the 

warmer parts of Mexico to the upper Amazon. All are humid 
tropical types and the cultivated forms have been introduced into 
all tropical lands. This appears to be the first record of a fossil 
form, and it is particularly unfortunate that more material is not 
available and that the age can not be settled. 

Order LAURALES 

Family LAURACEAE 

Genus PERSEA Gaertner fils 

PERSEA CORIACEA Engelhardt (7) 

Plate 5, Figure 3 

Persea coriacea ENGELHARDT, Abh. Senck. Naturf. Gesell., vol. 19, p. 26, 
pl. 6, figs. 3, 4, 1895 

Since the present material is very fragmentary certainty of identi- 
fication is impossible, but the material is certainly lauraceous and 
appears to represent the species described by Engelhardt from Santa 
Ana, Colombia, as a Persea. There is much difficulty in discrimi- 
nating fossil leaves of this family and similar leaves have also been 
referred to Nectandra, Mespilodaphne, and Oreodaphne. Hollick has 
recently referred similar leaves from the Tertiary of Porto Rico to 
the related genus Aniba. 

Because of the incompleteness of the present material close com- 
parisons are impossible and for the same reason there is no advantage 
in changing the genus to some other equally uncertain one, and the 
species is therefore retained as it was designated by Engelhardt. It 
comes from the older travertine at Leiva, Department of Boyaca. 

Genus NECTANDRA Roland 

NECTANDRA AREOLATA Engelhardt 

Nectandra areolata ENGELHARDT, Abh. Senck. Naturf. Gesell., vol. 19, p. 29, 
pl. 6, figs. 1, 2, 1895.—Brrry, Proc. U.S. Nat. Mus., vol. 59, p. 177, pl. 27, 

1921; vol. 62, art. 19, p. 19, pl. 4, fig. 3, 1923. 

This species was described by Engelhardt from Santa Ana, Colom- 

bia, and recorded by me from the Miocene of Costa Rica and south- 

ern Mexico (Oaxaca). 
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Matted leaves that appear to represent the same species are present 

in the roofing shales of the coal near the Falls of Tequendama. 

Order EBENALES 

Family SAPOTACEAE 

Genus CHRYSOPHYLLUM Linnaeus 

CHRYSCPHYLLUM ROLLOTHI, new species 

Plate 5, Figure 5 

Leaf elongate, ovate-lanceolate in outline, with a gradually nar- 
rowed acuminate tip. Texture somewhat coriaceous. The entire 
margins are somewhat irregular or undulate. Midvein stout, prom- 
inent. Secondaries thin, closely spaced, subparallel, and camptodrome; 
they diverge from the midvein at wide angles and curve sharply 
upward near the margins. Tertiaries obscure. Length (estimated) 
about 14 centimeters. Maximum width about 5.25 centimeters. 

Although based upon incomplete material, the character of the 
venation stamps it as a Chrysophyllum. It is very similar to Chrys- 

ophyllum ficifolia Berry ® of the lower Eocene (Wilcox) of southeastern 
North America, and there are several recent species in northern South 
America and the Antilles with very similar leaves. 

The genus is tropical and subtropical with about 60 existing species, 
which are largely American, although the genus is sparingly repre- 
sented in all the other tropics. Several fossil species have been 
described. 

The present species comes from the older travertine at Leiva, 
Department of Boyaca. 

Order RUBIALES 

Family RUBIACEAE 

Genus SABICEA Aublet 

SABICEA ASPERIFOLIA LANCEOLATA, new variety 

Plate 5, Figure 4 

After an extended comparison I have decided to describe this well- 
marked leaf as a variety of the species of Sabicea described by 
Engelhardt from the Tertiary at Buga in the Cauca Valley of 
Colombia. 

Leaf lanceolate, widest at or slightly below the middle and tapering 
equally to the acuminate tip and to the acute slightly decurrent 

13 Berry, Edward W., U.S. Geol. Survey, Prof. Paper 91, p. 335, pl. 100, fig. 7, 1916. 

14 Engelhardt, H., Abh. Senck. Naturf. Gesell., vol. 19, p. 40, pl. 5, fig. 6; pl. 8, fig. 6, 1895. 
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base. Margins entire, sometimes slightly undulate. Texture sub- 
coriaceous. Length about 10 centimeters. Maximum width 2.25 
to 3.5 centimeters. Petiole very short and stout, expanded at the 
base. Midvein stout and prominent. Secondaries relatively thin, 
numerous, subparallel, diminishing in repeated flat archings in the 
marginal region which their distal ends parallel; their angle of diver- 
gence from the midvein is acute in the narrower leaves and obtuse 
in the wider leaves. Distal tertiaries precurrent, proximal occasion- 
ally anastomosing or crossed by tertiaries from the midvein and 
parallel with the secondaries. 

I have compared the fossil with a variety of recent leaves, some 
few of which are worth mentioning. In the genus Pilocarpus the 
lanceolate forms of Pilocarpus racemosus Vahl, an Antillean and 
Central American species are much like the fossil, but there are minor 

differences in venation and the majority of leaves of Pilocarpus, even 
of the species mentioned, are different in form. I have also found 
leaves of Rhabdodendron amazonicum (Sprengel) Huber (Rutaceae) 
which were similar, but this species tends to have larger leaves which 
are frequently obovate or even emarginate, and all of the recent 

forms have prevailingly larger leaves. I have seen a few recent 
leaves from Colombia belonging to the genus Quiina Aublet some- 
what similar to the fossil, but the majority show decided differences, 
and the same remark applies to the genus Maytenus in which the 
leaves are frequently toothed and the venation different, but in 
which Maytenus myrsinoides Riess approaches the fossil. The same 
is true of the genus Casearia Jacquin (Samydaceae) where the leaves 
are mostly toothed. Engelhardt compared the Buga fossil with the 
existing Sabicea aspera Aublet—a composite which has since been 
made the basis of several species, and the type of which is not espe- 
cially close to the fossil. Most of the existing species of Sabicea, 
which are about 35 in number and include both shrubs and climbers, 

have relatively slightly shorter and wider leaves which are conspicu- 
ously hirsute, pilose, or canescent. They are largely American but 
occur also in the African tropics. The most similar one seen is 
Sabicea glabrescens Bentham of northern South America in which the 
variation in form is matched among the several fossil specimens. 
The latter come from the older travertine at SAchica near Leiva, 

Department of Boyaca. 
INCERTAE SEDIS 

CARPOLITHUS BOLIVARENSIS, new specie 

Plate 1, Figures 11, 12 

I am unable at present to suggest the botanical affinity of this 
specimen, although it is sufficiently characteristic to be readily rec- 
ognized if it should turn up in future collections, or be encountered 
in existing carpological material. 
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It appears to represent a seed with an indurated outer coat. It 
is almost perfectly fusiform in shape except for a slight flattening of 
the sides which give it a trigonal cross section. Ends about equally 
bluntly pointed. Length, 2.25 centimeters; maximum diameter, in 
the middle, about 8.5 millimeters. No structural details can be 
made out. 

There is some resemblance to the seeds of the Sapindaceous genus 
Talisia Aublet, but this is not especially marked and probably with- 
out significance. I have no doubt but that with more extensive 
comparative material its relationship could be determined. 

It comes from the middle Eocene between Arroyo Mancaniajor 
and Ovejas, Department of Bolivar, and was collected by R. L. 
Bechelaymer. 

EXPLANATION OF PLATES 

PLATE 1 

Figures 1-5. Four side views and an apical view of Saccoglottis cipaconensis 

Berry. 

6. Zamites species. 

7. Lepidocaryopsis rolloti new species. 

8, 9. Front and side views of Cynometra mcgilli new species. 

10. Sapindoides peruvianus Berry. 

11, 12. Transverse profile and side view of Carpolithus bolivarensis, new 

species. 

13,14. Transverse and tangential views of Theobroma fossilium new 

species. All natural size. 

PLATE 2 

Figures 1-4. Chusquea rollotz, new species. 

Figure 1. View showing part of aleafy branch. 1% natural size. 

Figures 2-4. Rhizome joints, 4% natural size. 

PLATE 3 

Coussapoa ample, new species. XX 1. 

PLATE 4 

Coussapoa gigantea Berry, new species. 1% natural size. 

PuaTte 5 

. Inga reissi Engelhardt. 

. Gowiana leivana, new species. 

. Persea coriacea Engelhardt (?). 

. Sabicea asperifolia lanceolata, new variety. 

Chrysophyllum rollott, new species. 
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RECENT FORAMINIFERA FROM THE WEST COAST OF 
SOUTH AMERICA 

By Joserpn A. CusHMAN and Berry Kewuerr 

Of Sharon, Mass. 

During his recent collecting trip about South America, Dr. Waldo 
L. Schmitt, of the United States National Museum, as the Walter 
Rathbun Bacon travelling scholar of the Smithsonian Institution 

obtained bottom samples from numerous localities. Those from 

Juan Fernandez have already been studied and the results published.! 
The results of the study of the samples collected along the west 
coast of South America from Chile to Ecuador, inclusive, are given 
in the present paper. While the samples are not rich in number of 
species, nevertheless the number of specimens is often very large. 
Very few of the species are identical with those of Juan Fernandez, 
and the two faunas are very different also in the genera each con- 
tains. Along the west coast the sample from Santa Elena, Ecuador, 
is very distinct from those to the southward, as it contains tropical 
forms which are like those of the West Indian region and these do 
not occur in the samples from the colder waters farther to the south. 

The foraminiferal fauna of the west coast of South America is 
very little known. In 1839, d’Orbigny published the results of his 
South American voyage, the Foraminifera appearing as Part 5, of 
the fifth volume of the Voyage dans l’Amérique Méridionale, with 86 
pages and 9 very beautiful plates in color. It is not difficult to place 
most of the west coast species by consulting the figures and espe- 
cially the descriptions in this work. Some of the samples collected 
by Doctor Schmitt are from the same locality as those from which 
d’Orbigny collected. Especially the rather rich collections from off 
Payta, Peru, have many of the older species present. Many of the 

d’Orbignyan species have been allowed to lapse or have been placed 
in the synonymy by later authors. The species from this region are 
really very distinctive, as one can readily see when they are studied 

and comparisons made with specimens from other areas. 

1Cushman and Wickenden, Proc. U. S. Nat. Mus., vol. 75, art. 9, 1929. 

No, 2796.—PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 75, ART. 25 
41200—29 1 
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Except for this classic work of d’Orbigny, very little has been col- 
lected or published from this area. There are a number of records 
in the Challenger report from collections made by the Challenger 
among the islands of the southern part of the Chilean coast, but only 
a few of these stations were included in those studied by Brady. The 
United States Bureau of Fisheries steamer Albatross in the voyage up 
the west coast of South America made a few collections off the coast, 
but for the most part these are not now available and nothing has as 
yet been published on them. Berry published a short note? on a 
new Nonion from the coast of Peru. His species we have found in 
some numbers in some of the samples we have studied. Altogether 
this is one of the least known of the oceanic areas unless we except 
the Western coast of Africa. 

Very few of the forms are new but a few of them appear to be 
undescribed. Nearly all of the species are illustrated and we have 
to thank Miss Margaret S. Moore for her painstaking work in making 
the drawings from selected specimens. The following are the species 
obtained in the collections: 

Family SACCAMMINIDAE 

Genus PROTEONINA Williamson, 1858 

PROTEONINA FUSIFORMIS Williamson 

Plate 1, figure 1 

Proteonina fusiformis Wi1LLIAMSON, Rec. Foram. Gt. Britian, 1858, p. 1, pl. 1, 

fig. 1—RuHuMBLER, Arch. Prot., vol. 3, 1903, p. 248, fig. 84 (in text).— 

CusHMAN, Bull. 71, U. S. Nat. Mus., pt. 1, 1910, p. 41, fig. 39 (in text); 

Bull. 104, U. S. Nat. Mus., pt. 1, 1918, p. 47; Bull. 100, U.S. Nat. Mus., 

vol. 4, 1921, p. 49. 

Reophax fusiformis (of Authors). 

There is a single fusiform specimen from Lota, Chile. It has an 
arenaceous test and apparently a single chamber. The species is a 
widely distributed one known from a number of stations in the 
Pacific at various depths. 

Genus SOROSPHAERA H. B. Brady, 1879 

SOROSPHAERA CONFUSA H. B. Brady 

Plate 1, figure 2 

Sorosphaera confusa H. B. Brapy, Quart. Journ. Micr. Sci., vol. 19, 1879, p. 28, 

pl. 4, figs. 18, 19; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 251, pl. 18, 

figs. 9, 10.—Woopwarp, The Observer, vol. 4, 1893, p. 78.—Kz1arEr, Rep’t. 

Norwegian Fish. and Mar. Invest., vol. 1, No. 7, 1900, p. 14.—RHUMBLER, 

Arch. Prot., vol. 3, 1903, p. 235, fig. 63 (in text).—CusuMan, Bull. 71, U.S. 

Nat. Mus., pt. 1, 1910, p. 37, figs. 31, 32 (in text).—Prarctey, Trans. Roy. 

Soc. Edinburgh, vol. 49, 1914, p. 1000.—CusuMan, Bull. 104, U. S. Nat. 

2Journal of Paleontology, vol. 1, No. 4, 1928, p. 269. 
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Mus., pt. 1, 1918, p. 39, pl. 15, figs. 4, 5; Contrib. Canadian Biol., 1921 

(1922), p. 4—Hrron-ALuen and Earuanp, British Antarctic Exped., Zool., 

vol. 6, 1922, p. 84.—Cusuman, Spec. Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, pl. 3, figs. 17, 18. 

The records for this species are mostly from relatively cold water. 
Specimens are recorded from both the Arctic and Antarctic with a 
few intermediate records. The single specimen figured here is from 
off Payta, Peru, attached to a flake of mica. 

Attention should be drawn to the peculiar forms figured by Heron- 
Allen and Earland from the Antarctic under the names Trochammina 
uriformis Grzybowski and 7. moniliformis Heron-Allen and Earland 
which somewhat resemble our specimen. 

Family TEXTULARIIDAE 

Genus TEXTULARIA Defrance, 1824 

TEXTULARIA, species (?) 

Plate 1, figures 4 a, b 

The figured specimen is broken at both ends and is the only one 
of this particular form found in the collection. The wall is thin, and 
the whole test much compressed. It is from off Eten, Peru. 

Genus BIGENERINA d’Orbigny, 1826 

BIGENERINA DELICATULA, new species 

Plate 1, figures 3, 5 

Test minute, elongate, slender, slightly tapering, somewhat com- 
pressed, early chambers biserial, later ones uniserial, the relative 
number of each group very variable; periphery rounded; earlier cham- 
bers low and broader than high, later ones increasing in height; sutures 
fairly distinct, very slightly depressed; wall composed of compara- 
tively large arenaceous fragments, with a small amount of cement, 
the whole wall easily collapsible when wet; aperture terminal in the 

adult, narrowly elliptical. 
Maximum length, 0.35 mm.; breadth, 0.12 mm.; thickness, 0.06 

mm. 
Holotype—(Cat. No. 20783, U.S.N.M.). From off Payta, Peru. 
This species is abundant at this locality, and specimens were also 

obtained in material from off Pinatel, Peru. It is a small, very deli- 

cate species and rather uniform in size. The larger specimens, which 

are apparently microspheric, assume the uniserial character fairly 

soon, but there are other smaller ones which prolong the biserial 

character, and if it were not that the forms occur together and are of 

the same general size and appearance, might be thought to be 

Textularia. 
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Family MILIOLIDAE 

Genus QUINQUELOCULINA d’Orbigny, 1826 

QUINQUELOCULINA, species (?) 

Plate 1, figures 6 a, b 

The broken specimen here figured has a few longitudinal striations, 
but it is impossible to determine whether this is an adult or not and 
so no attempt has been made to place it specifically. It is from off 
Santa Elena, Ecuador. 

QUINQUELOCULINA, species (2) 

Plate 1, figures 7 a-c 

This smooth form also from off Santa Elena, Ecuador, has not 
enough specimens to give full specific characters. It appears to be 

quinqueloculine, but may be only the early stage of a smooth Trilocu- 
lina. A very few specimens of this group were also obtained from 
off Corral, Chile, but not enough for identification. 

Family TROCHAMMINIDAE 

TROCHAMMINA PERUVIANA, new species 

Plate 1, figures 8 a, b 

Test trochoid, spire greatly flattened, dorsally very slighly convex, 
ventrally slightly concave, consisting of three or four whorls; chambers 
numerous, 10 or more in the last-formed whorl, of rather uniform 

size and shape increasing slowly in size as added; sutures on the dorsal 
side gently curved, very slightly depressed, only those of the last- 
formed whorl distinct, on the ventral side gently curved or with a 
sinuous, lobed condition especially in later portions, distinct; wall 
finely arenaceous with much chitin, thin, very flexable when wet; 
aperture ventral, along the inner margin of the last-formed chamber. 

Diameter, 0.45 mm. 

Holotype.—(Cat. No. 20784, U.S.N.M.) From off Eten, Peru. 

This species is closely allied to Trochammina ochracea Williamson 
and 7’. plicata Terquem. The peculiar sinuous arrangement of the 
ventral side is different from either of these, of each of which we 

we have had excellent series of recent European specimens for 
comparisons. 

Family NONIONIDAE 

Genus NONION Montfort, 1808 

NONION PIZARRENSIS Berry 

Plate 1, figures 10 a, b; plate 2, figures 1 a, b 

Nonion pizarrensis Berry, Journ. Pal., vol. 1, 1927-28 (1928), p. 269, figs. 1-3 

(in text). 

Test nearly bilaterally symmetrical, slightly longer than broad in 
side view, periphery broadly rounded, umbilici depressed but not 



ART. 25 FORAMINIFERA—-CUSHMAN AND KELLETT 5 

open; chambers 12-15 in the last-formed coil, elongate, curved, the 
apertural face convex; sutures distinct, depressed strongly at the 
inner end, becoming less so toward the periphery, gently curved; wall 
smooth, polished, very finely perforate; aperture elongate, at the base 
of the apertural face, often slightly more extended on one side than 
the other. 

Length, 0.50-0.63 mm.; breadth, 0.38-0.46 mm.; thickness, 0.22~ 
0.26 mm. 

Berry recently described this species from about 8 fathoms of water 
at the mouth of the Tumbez River at Puerto Pizarro, Peru. We have 

had specimens from Payta and Pimentel, Peru, which are evidently 

this same species. The adult specimens have slightly more chambers 

than does the type, but the measurements and proportions show that 
there is a single species in the series. There is a tendency as noted 
by Berry for the test to become slightly asymmetrical. 

Genus NONIONELLA Cushman, 1926 

NONIONELLA AURIS (d’Orbigny) 

Plate 1, figure 9; plate 2, figures 2, 3 

Valvulina auris pD’OrBIGNy, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, ‘‘ Foramini- 
féres,’”’ p. 47, pl. 2, figs. 15-17. 

Test asymmetrical, slightly trochoid, the spire not raised, periphery 
in the adult broadly rounded; chambers 9-11 in the adult, low and 
broad, very distinct, slightly inflated, in the adult with the last- 
formed chamber having an enlarged portion extending over the 
umbilicus on the ventral side; sutures distinct, depressed, gently 
curved; wall smooth, polished, very finely perforate; aperture at 
the base of the last-formed chamber extending from the periphery 

ventrally, low and broad. 
Maximum length, 0.40 mm.; breadth, 0.30 mm.; thickness, 0.18 

mm. 
D’Orbigny described this species from many localities along the 

west coast of South America from Chile to Ecuador saying that it 

makes up nine-tenths of the foraminifera of the Peruvian coast. We 

have found it in material from Payta, Pimentel, and Eten, Peru, and 

from Corral and Lota, Chile. The bulbous expansion of the chamber 

on the ventral side is often not taken on until the specimen is fully 

developed and specimens in this state are figured. Farther north 

and in the late Tertiary of Calfornia this is replaced by its probable 

ancestral form, Nonionella miocenica Cushman which has fewer and 

relatively larger chambers. 
It was suspected that Nonion pizarrensis Berry might be the 

microspheric form of d’Orbigny’s species but apparently they are 

distinct so far as the material we have will show. This relationship 

is however suggested for future studies. 
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NONIONELLA CHILIENSIS, new species 

Plate 2, figures 4 a-c 

Test asymmetrical, trochoid, the spire very much flattened, consist- 
ing of about 244 whorls, periphery subacute, umbilicus depressed; 
chambers numerous, 10—12 in the last-formed whorl, low and broad, 

not inflated; sutures distinct, not depressed, strongly limbate, on the 

dorsal side oblique, ventrally strongly curved; wall smooth, polished, 
very finely perforate; aperture low, elongate, at the margin of the 
chamber extending from the periphery ventrally. 
Maximum height, 0.40 mm.; breadth, 0.35 mm.; thickness, 0.18 

mm. 
Holotype.—(Cat. No. 20785, U.S.N.M.). From off Corral, Chile. 

It also occurs in material from Lota, Chile. 
At first glance this might not be thought to be a Nonionella, but 

the general characters of the test are much like the others noted 
except for the greater amount of asymmetry and the limbate sutures. 

Genus ELPHIDIUM Montfort, 1808 

ELPHIDIUM ALVAREZIANA (d’Orbigny) 

Plate 2, figures 5 a, b 

Polystomella alvareziana v’OrBIGNy, Voy. Amér. Mérid., 1839, vol. 5, pt. 5 

“Foraminiféres,”’ p. 31, pl. 3, figs. 11, 12. 

There are a very few specimens from the coast of Chile off Lota 
and Corral that are very close to this species described from d’Orbigny 
from the Falklands and the coast of Argentina. The number of 

chambers, the general shape and character of the retral processes and 
of the umbilical region are similar to the figure given by d’Orbigny. 
Our specimens are somewhat thicker in peripheral view. 

Diameter, 0.45 mm.; thickness, 0.20 mm. 

Family BULIMINIDAE 

Genus BULIMINELLA Cushman, 1911 

BULIMINELLA ELEGANTISSIMA (d’Orbigny) 

Plate 3, figures 1-3 

Bulimina elegantissima D’ORrBIGNY, Voy. Amér. Mérid., 1839, vol. 5, No. 5, “ Fo- 

raminiféres,’’ p. 51, pl. 7, figs. 13, 14.—ScHLUMBERGER, Feuille Jeun. Nat., 

vol. 12, 1881, pl. 1, fig. 14.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 

9, 1884, p. 402, pl. 50, figs. 20-22.—SrprBottom, Mem. Proc. Manchester Lit. 

Philos. Soe., vol. 49, No. 5, 1905, p. 11, pl. 2, fig.6.—-CHapMAN, Rep’t. Foram. 

Subantarctic Ids., New Zealand, 1909, p. 330; Biol. Res. Endeavour. vol. 

3, pt. 1, 1915, p. 18.—SiprsBoTTom, Journ. Roy. Micr. Soce., 1918, p. 122.— 

HerRon-ALLEN and Earuanp, British Antarctic Exped., Zool., vol. 6, 1922, 

p. 129. 

Buliminella elegantissima CusHMAN, Bull. 71, U.S. Nat. Mus., pt. 2, 1911, p. 89; 

Proc. U. S. Nat. Mus., vol. 56, 1919, p. 606; Contr. Cushman Lab Foram. 

Res., vol. 1, pt. 2, 1925, p. 40, pl. 6, figs. 5 a, b. 
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This species is many times recorded in the literature, but from a 
study of specimens from many parts of the present oceans as well as 
fossil ones it is apparent that several distinct forms are included 
under this name. D’Orbigny originally described the species from 
the west coast of South America from Payta, Peru, Cobija, Bolivia (now 

Cobija, Chile), and Valparaiso, Chile, and off Cape Horn. It has 

occurred abundantly in our material from Payta, Eten, and Pimentel, 

Peru, and from Lota and Corral, Chile. It is evident that the species 
is one of the cooler waters of the western coast of the Americas and 

probably to be found in a wider distribution, but this is to be proved. 
The species is recorded often from the region of the British Isles, but 
specimens do not closely match those from South America. The 
specimens from Samoa and from the Miocene of Australia are not 
the same. 

The different stages in development show considerable differences 
in form. Plate 3, figure 3, is a young specimen and corresponds 
closely to that named by Sidebottom, var. fusiformis An older 
specimen is shown in Figure 2. An adult probably of the megalo- 
spheric form is shown in Plate 3, Figure 1. 

Genus BULIMINA d’Orbigny, 1826 

BULIMINA PATAGONICA d’Orbigny 

Plate 3, figures 4 a, b 

Bulimina patagonica D’OrBIGNyY, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, “‘ Foramini- 

féres,’”’ p. 50, pl. 1, figs. 8, 9—CusHmMan and WICKENDEN, Proc. U. S. Nat. 

Mus., vol. 75, 1929, p. 8, pl. 3, figs. 11 a, b. 

D’Orbigny described this species in his South American monograph, 

It is allied in some respects to B. marginata and B. pulchella. It has 
a very distinctive set to the chambers and the teeth at the base of 
the chamber are never large nor are they usually regular. The 
specimens are from off Payta, Peru. 

The species also occurs off Juan Fernandez. 

Genus VIRGULINA d’Orbigny, 1826 

VIRGULINA, species (?) 

Plate 3, figures 5-7. 

There are a few specimens such as figured here which are some- 
what of a puzzle. They are smooth, and resemble the form called 
Bulimina patagonica d’Orbigny, var. glabra Cushman and Wickenden, 
but tend to become biserial in the later portion. No definite species 
of Virgulina was found in the collection. 

3Journ. Roy. Micr. Soc.. 1918, p. 123, pl. 3, figs. 8-10. 
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Genus BOLIVINA d’Orbigny, 1839 

BOLIVINA COSTATA d’Orbigny 

Plate 3, figures 9 a-c 

Bolivina costata p’ORrBiaNyY, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, ““Foraminiféres,”’ 

p. 62, pl. 8, figs. 8, 9. 

Test small, tapering, broadest toward the apertural end in both 
front and side views, periphery broadly rounded; chambers numerous, 

the earlier ones low and broad, later ones becoming gradually higher 
until in the last-formed ones the height is often nearly equal to the 
breadth, slightly inflated; sutures somewhat indistinct, but appearing 
as irregular angular lines between the sutures pointing toward the 
aperture, due to the suture line extending out onto the costae and 
backward at the same time; wall very coarsely perforate, with a few 

sharp, raised longitudinal costae continuous over the sutures, usually 
five or six costae on a side, last-formed chambers of each series usually 

smooth on the outer face; aperture narrow, elliptical, extending in 

from the base nearly in the median line. 

Maximum length, 0.40 mm.; breadth, 0.15 mm.; thickness, 

0.12 mm. 

D’Orbigny’s types are from Cobija, Chile, in d’Orbigny’s time 
Bolivian territory. In our material, the species has proved to be 
very abundant at Eten, less so at Pimentel, and rather scarce at 

Payta, Peru. It did not occur in the material from Chile or Ecuador. 
It is by far the dominant species at Eten, occurring by hundreds and 
showing very little variation. It is identical with d’Orbigny’s figure 

and description, but not at all the same as Bolwwina costata of Brady 
in the Challenger report. 

BOLIVINA DONIEZI Cushman and Wickenden 

Plate 3, figures 8 a, b 

Bolivina doniezi CUSHMAN and WICKENDEN, Proc. U.S. Nat. Mus., vol. 75, 1929, 

p. 9, pl. 4, figs. 3 a, b. - 

Test small, depressed, broadest near the apertural end; chambers 
comparatively few, consisting of eight or ten pairs; wall very coarsely 
perforate, the earlier chambers with a few coarse perforations near 

the basal margin, the adult chambers with the coarse perforations 
scattered over the general surface; chambers fairly narrow, but 

becoming higher toward the apertural end; sutures distinct, depressed, 
strongly oblique; aperture elongate, arched, in the median line at the 

base of the last-formed chamber. 
Length of figured specimen, 0.21 mm.; breadth, 0.10 mm.; thick- 

ness, 0.7 mm. ; 

This species described from Juan Fernandez is very rare at Payta, 

Peru. Its characters hold very distinctly. 
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Genus REUSSIA Schwager, 1877 

REUSSIA SPINULOSA (Reuss) 

Plate 3, figures 10 a, b 

Verneuilina spinulosa Reuss, Denkschr. Akad. Wiss. Wien, vol. 1, 1850, p. 374, 
pl. 47, fig. 12.—(and later Authors). 

Reussia spinulosa ScuwaGer, Boll. Com. Geol. Ital., vol. 8, 1877, p. 26, pl., fig. 66. 

There is a single specimen of Reussia from off Santa Elena, Ecuador 
which may be refered to this species. The apertural end is incomplete. 

Family ROTALIIDAE 

Genus DISCORBIS Lamarck, 1804 

DISCORBIS ISABELLEANA (d’Orbigny) 

Plate 3, figures 12 a-c 

Rosalina isabelleana D’ORBIGNY, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, ‘‘ Foram- 
iniféres,’’ p. 43, pl. 61, figs. 10-12. 

Discorbina isabelleana H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 

p- 646, pl. 88, figs. 1 a—-c (?). 

Discorbis isabelleana CusHMAN, Bull. Scripps Instit. Oceanography, Tech. Ser., 

vol. 1, 1927, p. 160, pl. 4, fig. 4. 

Discorbina vilardeboana H. B. Brapy (not d’Orbigny), Rep. Voy. Challenger, 

Zoology, vol. 9, 1884, p. 645, pl. 88, fig. 2. 

Test trochoid, in edge view biconvex, spire low; periphery acute 
but not carinate; six chambers in the last-formed coil, distinct, 

increasing regularly in size as added, ventrally with a slight lip in the 
umbilical region which is depressed; sutures very distinct, strongly 
curved; wall smooth, finely perforate; aperture, a narrow ventral slit 
below the umbilical border of the chamber. 

Length, 0.25 mm.; breadth, 0.18 mm.; thickness, 0.10 mm. 

This species is widely distributed along the Western Coast of the 
Americas. It is recorded under the name of Discorbina vilardeboana 

by various authors basing the determination on the Challenger figures 
rather than that of d’Orbigny which do not belong to the same species. 
Our specimens are from Lota, Chile, and Pimentel, Peru. 

DISCORBIS CHILIENSIS, new species 

Plate 3, figures 11 a-c 

Test. plano-convex, dorsal side strongly convex, ventral side flat- 

tened or concave, periphery acute but not carinate, somewhat involute 

on the dorsal side; chambers distinct, about seven in the last-formed 

whorl, slightly inflated on the ventral side and ending in a distinct 

angle at the umbilical end; sutures distinct, on the dorsal side slightly 

limbate and raised, strongly curved, on the ventral side depressed, 

gently curved; wall rather coarsely perforate; aperture on the ventral 

side below the umbilical margin of the chamber. 
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Length, 0.30-0.35 mm.; breadth, 0.20-0.22 mm.; thickness, 0.10- 
0.12 mm. 

Holotype.—(Cat. No. 20786, U.S.N.M.) From off Lota, Chile. 
At the type locality the specimens show a considerable range of 

variation. The spire may become somewhat higher and the whole 
test slightly more rounded. The amount of limbation of the sutures 
may be greater in the earlier coils and slightly less than shown in the 
adult. The test has a peculiar silvery-white, opaque appearance in 
all specimens seen. There is a single specimen from Eten, Peru, 
that is probably the same. 

DISCORBIS CONSOBRINA (d’Orbigny) 

Plate 4, figures 1, 2 

Rosalina consobrina b’ORBIaNY, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, “‘Foram- - 

iniféres,”’ p. 46, pl. 7, figs. 4-6. 

Test biconvex, the dorsal side more strongly so, ventral side 

depressed in the umbilical region, periphery rounded; chambers five 
to seven in the last-formed whorl, distinct, regularly increasing in 

size as added, slightly inflated, on the ventral side ending in distinct 

angles on the umbilical end; sutures distinct, on the dorsal side 
oblique, very slightly curved, very little if at all depressed, on the 
ventral side slightly curved, nearly radial, depressed; wall smooth, 

distinctly perforate; aperture below the distinct lip on the ventral 
side of the chamber and extending into the umbilical region. 

Diameter, 0.30 mm.; height, 0.22 mm. 

D’Orbigny described this species from off the coast of Peru, and 

it has occurred in our material from off Payta and Eten, Peru, 
and Corral, Chile. Plate 4, figure 1 shows the microspheric form 
which has many more chambers and more coils and a higher spire 
than in the megalospheric form (fig. 2). D’Orbigny’s figured speci- 
men was evidently a megalospheric one. A comparison of figure 2 
with d’Orbigny’s type figure will show the very close similarity of 
the two. 

Genus EPONIDES Montfort, 1808 

EPONIDES PERUVIANA (d’Orbigny) 

Plate 4, figures 5 a-—c 

Rosalina peruviana b’OrBIGNY, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, ‘“Foram- 
iniféres,”’ p. 35, pl. 2, figs. 3-5. 

Test trochoid, nearly equally biconvex, periphery carinate, generally 
circular in outline; chambers numerous, distinct, about eight in the 

last-formed whorl, on the dorsal side forming a very even polished 
surface, ventrally inflated, giving a very distinct appearance to the 

test; sutures very distinct on the dorsal side, curved, flush with 
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the surface, slightly limbate, on the ventral side radial, depressed; 
wall smooth, very finely perforate; aperture ventral, at the base of 
the chamber between the periphery and the umbilicus. 

Diameter, 0.40 mm.; thickness, 0.25 mm. 

D’Orbigny gives the following localities, common on the coast of 

Peru near the island of San Lorenzo, harbor of Callao and Arica; 

in sands from the island of Puna, at the mouth of the Rio de Guayaquil 
also at Valparaiso, Chile; Cobija, Bolivia (now Cobija, Chile), and 
at Payta and Acapulco, Peru. D’Orbigny says that it is probably to 
be found along the whole coast from 34° S. latitude to the equator. 

In our material it was common at Lota, Chile, less so at Corral, 

Chile, and Payta, Peru. 
This isa very distinctive species excellently illustrated by d’Orbigny. 

It is probably the same in part at least as the recent species referred 
by Brady to the cretaceous species Rotalia karsteni Reuss. In the 
Challenger report there is a small species recorded from numerous 
stations about the southern part of South America and a larger very 
similar one from the Arctic. Although the figures of these two in 
the Challenger plates look very much alike, it would seem to be worthy 
of interest to compare closely, specimens from these widely separated 
areas. 

EPONIDES REPANDA (Fichtel and Moll) 

Plate 4, figures 7 a—c 

There are specimens from Santa Elena, Ecuador, that are very 
typical of this species as figured by Brady in the Challenger report, 
and by other authors. Whether or not these are the same as the 
original species of Fichtel and Moll is a matter to be left for further 
studies of specimens from the type localities. It is a thick-walled 
species of good size and evidently limited in its distribution in 

this area, not occurring in the collections from the more southern 

localties. 
EPONIDES MERIDIONALIS, new species 

Plate 4, figures 4, 6 

Test trochoid, nearly circular, nearly equally biconvex, periphery 
in the young somewhat rounded, in the adult acute and carinate; 

chambers very distinct but not inflated, gradually increasing in size 

as added, about 12 in the last-formed coil in the adult; sutures dis- 

tinct, limbate and with a raised 6rnamentation, oblique and slightly 

curved dorsally, nearly radiate ventrally; wall finely perforate, orna- 

mented on the dorsal side by the raised sutural thickening and the 

thickened peripheral border of the chambers, on the ventral side by 

the beaded or raised suture lines often ending in a series of small 

knobs in the center and in some specimens with thickly scattered 
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raised beadlike protuberances covering the whole chamber wall 
between the radial sutures; aperture low, elongate, on the proximal 
third of the ventral border. 

Holotype.—(Cat. No. 20787, U.S.N.M.). From off Corral, Chile. — 

It occurred also off Lota, Chile and Pimentel, Peru in considerable 
numbers. The early stages are shown in plate 4, figure 4 a—c, and 

the adult characters in figures 6 a—c. The umbilicus is filled but does 
not have an isolated plug as in Rotalia. 

EPONIDES, species (?) 

Plate 4, figures 3 a—c 

The small form figured is from off Pimentel, Peru. It is figured for 
record as it is evidently not an adult specimen and there are no 
others to give detailed characters. 

Genus ROTALIA Lamarck, 1804 

ROTALIA INCA (d’Orbigny) 

Plate 5, figures 1 a—c 

Rosalina inca p’OrBIaNY, Voy. Amér. Mérid., 1839, vol. 5, No. 5, ‘““Foramini- 

féres,’”’ p. 45, pl: 7, figs. 1-3. 

Test trochoid, nearly circular in outline, biconvex, of about four 
whorls, the ventral side more convex than the dorsal, periphery 
rounded; chambers numerous and very distinct, uniformly increasing 
in size as added, 10 to 13 in the last-formed coil in the adult, somewhat 

inflated on the ventral side, ending at the umbilical end in distinct 
angles; sutures very distinct, slightly limbate above, oblique, not 
depressed nor raised, below nearly radial, deeply excavated, widening 
and deepening toward the umbilical end, umbilicus with a plug often 
broken on the exterior into several small bosses; wall on the dorsal 

side, smooth and polished, ventrally with two distinct areas, the sides 
of the chamber especially near the inner end very clear and with 
extremely fine pores, the middle portion of each chamber with coarser 
pores and much less clear wall; aperture on the ventral side part 
way between the periphery and central plug. 

Diameter, 0.75 mm.; thickness, 0.40 mm. 

This is evidently the species described by d’Orbigny as common 
from Callao, Peru. He says it isrelated to his Rosalina parkinsoniana 
which is evidently in turn related to Rotalia beccarw (Linnaeus). 

This is one of the most abundant species at Corral, Chile, but not 
found at other stations in the collections. It does not have the 
beaded edges on the ventral side so characteristic of R. beccari in 
its typical form and seems to be close to the forms described from 
the West Indies but not identical. It is one of the species of the R. 
beccarii group that should be distinguished in various regions. 

| 
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ROTALIA ROSEA d’Orbigny 

Plate 5, figures 2, 3 

Rotalia rosea D’OrzIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 272, No. 7; Modéles No. 
36.—Parker, Jones, and H. B. Brapy, Ann. Mag. Nat. Hist., ser. 3, vol. 
16, 1865, p. 24, pl. 3, figs. 7-9. 

Rotalina rosea D’OrzIGNy, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, ‘‘ For- 
aminiféres,”’ p. 72, pl. 3, figs. 9-11. 

Truncatulina rosea H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9,1884, p. 
667, pl. 96, fig. 1.—F int, Ann. Rep’t U.S. Nat. Mus., 1897 (1899), p. 334, 
pl. 78, fig. 2; Bull. U.S. Fish Commission No. 484, 1900, p. 416.—CusHMAN, 
Proc. Boston Soc. Nat. Hist., vol. 34, No. 2, 1908, p. 30; Carnegie Instit. 

Washington, Publ. 213, 1918, p. 284; Proc. U. S. Nat. Mus., vol. 59, 1921, 

p. 56, pl. 13, figs. 1-3; Publ. 311, Carnegie Instit., 1922, p. 46, pl. 14, figs. 

3-5; Publ. 344, 1925, p. 78. 

Test trochoid, biconvex, the dorsal side often with a high spire, 
periphery acute, or with small spinose projections or with irregular 
plate-like extensions at each chamber, umbilical area with a distinct 
plug; chambers usually 9 to 10 in the last-formed whorl, increasing 
gradually in size as added, not inflated; sutures limbate but not 
raised, oblique on the dorsal side, nearly radial on the ventral side, 

flush on the dorsal side, depressed on the ventral side; wall coarsely 
perforate, smooth or ornamented with bead-like projections, especially 
near the periphery; aperture, an elongate slit at the inner margin 
of the ventral side of the chamber, with a considerable lip developed 
above it, color rose-red to reddish brown. 

Diameter averaging about 0.40 mm. 
The only station for this species in the material is Santa Elena, 

Ecuador, where it was fairly common. It shows the various forms 
that it develops in the West Indian region and the record is inter- 
esting as showing the occurrence of a typical restricted West Indian 
species on the Pacific side of America. Evidently this tropical fauna 
extends about as far south as the great western angle of South 
America after which it gives way to a colder-water fauna extending 
far to the south. 

Family CYMBALOPORETTIDAE 

Genus TRETOMPHALUS Moebius, 1880 

TRETOMPHALUS BULLOIDES (d’Orbigny) 

Rotalina bulloides p’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 

“Foraminiféres,”’ p. 104, pl. 3, figs. 2-5. 

Cymbalopora bulloides CARPENTER, PARKER, and Jones, Introd. Foram., 1862, 

p. 216.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 638, 

pl. 102, figs. 7-12; text figs. 20 a-c. 

Tretomphalus bulloides Morntus, Beitr. Meeresfauna Insel Mauritius, 1880, p. 

98, pl. 10, figs. 6-9.—CusHMAN, Publ. 311, Carnegie Instit. Washington, 

1922, p. 42, text figs. 2, 3; Publ. 342, 1924, p. 36, pl. 11, figs. 1-3.— 
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CusHMaAN and WICKENDEN, Proc. U.S. Nat. Mus., vol. 75, 1929, p. 12, pl. 

5, figs. 2-4. 

Test free, subglobular, early chambers rotaliform, numerous, rather 
coarsely perforate, forming a cap to which is attached in the adult 
pelagic stage a large final ‘‘ balloon-chamber,” subspherical, with 
coarse perforations on the ventral side and within, a ‘‘ float-chamber”’ 
with a single opening at the base from which a tubular neck projects 
inward; color of the early chambers dark brown, the large chamber 
colorless. 

Diameter, 0.50 mm. 

The only specimens in the collection are from the station off Santa 
Elena, Ecuador, at which the other tropical West Indian species 
were present. It is a very widely distributed species on account of 
its pelagic habit in the adult. 

Family GLOBIGERINIDAE 

Genus GLOBIGERININA d’Orbigny, 1826 

GLOBIGERINA BULLOIDES d’Orbigny 

There is a single rather typical specimen of this species from off 
Santa Elena, Ecuador. In the collections along the coast northward 
to Oregon the species is represented by very few specimens and some 
of these may be the young of Globigerinoides sacculifera H. B. Brady. 

GLOBIGERINA CONGLOMERATA Schwager 

Globigerina conglomerata ScHwaGeER, Novara Exped., Geol. Theil., pt. 2, 1866, p. 

255, pl. 7, fig. 118.—Cusuman, Bull. Scripps Instit. Oceanography, Tech. 

Ser., vol. 1, 1927, p. 172. 

Globigerina dutertrei H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884; 

p. 601, pl. 81, figs. 1 a—c (not d’Orbigny). 

Globigerina dubia H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, pl. 

79, figs. 17 a—-c (not Egger). 

Test subglobose, in the early stages consisting of but four chambers 

in each whorl, closely grouped; aperture small and with a distinct 
lip; in later stages with five or six chambers in the whorl, the last 
whorl usually below the level of the preceding ones and with a dis- 

tinct umbilicus. 
This species described by Schwager from the Pliocene of Kar Nico- 

bar is the most common species in the late tertiary and recent collec- 
tions from the Pacific region. We have specimens for comparison 
from the original material of Schwager’s from Kar Nicobar. 

Genus GLOBIGERINELLA Cushman, 1927 

GLOBIGERINELLA AEQUILATERALIS (H. B. Brady) 

Globigerina aequilateralis H. B. Brapy, Quart. Journ. Micr. Sci., vol. 19, 1879, 

p. 71; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 605, pl. 80, figs. f8-21.— 

CusHMAN, Bull. 104, U. S. Nat. Mus., pt. 5, 1924, p. 25, pl. 4, figs. 7, 8. 
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Globigerinella aequilateralis CusuMan, Bull. Scripps Instit. Oceanography, Tech. 
Ser., vol. 1, 1927, p. 174. 

Test composed of numerous inflated chambers, trochoid in the 
young, later in a bilaterally symmetrical, planispiral coil; chambers 
increasing rapidly in size as added, usually five or six visible in side 
view; sutures much depressed; wall reticulate; aperture, a large 
arched opening at the base of the chamber. 

The only specimen is from off Eten, Peru. Like the specimen 

noted from farther north along the coast, the coil is much less open 
than is usual in specimens from the Tropical Atlantic. 

Family ANOMALINIDAE 

Genus ANOMALINA d’Orbigny, 1826 

ANOMALINA SCHMITTI Cushman and Wickenden 

Plate 5, figures 4 a—c 

Anomalina schmittt CusHMAN and WICKENDEN, Proc. U. S. Nat. Mus., vol. 75, 
1929, p. 14, pl. 6, figs. 5 a—c. 

Test with the dorsal side flattened, ventral side, especially in the 

central portion forming a fairly high spire, last-formed coil evolute 
on both sides, periphery smooth, keeled, especially in the earlier por- 
tion; chambers eleven to twelve in the last-formed coil in the adult, 
not inflated; sutures distinct, especially between the last few chambers, 

very slightly depressed, slightly limbate on the dorsal side, gently 
curved; wall coarsely perforate, especially on the dorsal side; aper- 
ture low, broad, at the peripheral margin. 

Length, 0.45 mm.; breadth, 0.35 mm.; thickness, 0.20 mm. 

This species has been recently described from Juan Fernandez. 
It is interesting to record several specimens from Corral, Chile, 
although it did not occur at any of the other stations. The high 
spire is a striking character although it is somewhat variable. 

EXPLANATION OF PLATES 

PuLatTE 1 

Figure 1. Proteonina fusiformis Williamson. X 110. 

2. Sorosphaera confusa H. B. Brady. XX 110. 

3,5. Bigenerina delicatula Cushman and Kellett, new species. Fig. 3, 

< 150. Young. Biserial stage. Fig. 5, X 110. Adult. Uni- 

serial stage. a, front views; b, apertural views. 

4. Textularia species (?) X 150. a, front view; 6b, apertural view. 

6. Quinqueloculina species (?). X 60. a, front view; b, apertural view. 

7. Quinqueloculina species (?). X60. a, front view; 6b, side view; c, 

apertural view. 

8. Trochammina peruviana Cushman and Kellett, new species. 110 

a, dorsal view; b, ventral view. 

9. Nonionella auris (d’Orbigny). XX 95. a, b, opposite sides; c, periph- 

eral view. 

10. Nonion pizarrensis Berry. X 95. a, side view; }, peripheral view. 
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PLATE 2 

Figures 1. Nonion pizarrensis Berry. X 95. a, side view; b, peripheral 

view. 
2,3. Nonionella auris (d’Orbigny). XX 95. a, b, opposite sides; c, 

peripheral views. 

4. Nonionella chiliensis Cushman and Kellett, new species. X 95. 
a, b, opposite sides; c, peripheral view. 

5. Elphidium alvareziana (d’Orbigny). %X 110. a, side view; b, 

peripheral view. 

PLATE 3 

Figures 1-3. Buliminella elegantissima (d’Orbigny). > 110. Fig. 2a, side 
view; 2b, apertural view. 

4. Bulimina patagonica d’Orbigny. X 110. a, side view; b, 

apertural view. 

5-7. Virgulina species (?). > 150. a, front views; 6, apertural views. 

8. Bolivina doniezi Cushman and Wickenden. X 150. a, front 

view; b, apertural view. 

9. Bolivina costata d’Orbigny. X 110. a, front view; b, side 

view; c, apertural view. 

10. Reussia spinulosa (Reuss). X 110. a, front view; b, aper- 

tural view. 

11. Discorbis chiliensis Cushman and Kellett, new species. X 

110. a, dorsal view; b, ventral view; c, peripheral view. 

12. Discorbis isabelleana (d’Orbigny). > 110. a, dorsal view; }, 

ventral view; c, peripheral view. 

PLaTE 4 

Ficures 1,2. Discorbis consobrina (d’Orbigny). > 110. a, dorsal views; b, 

ventral! views; c, peripheral views. 

3. Eponides species (?). XX 110. a, dorsal view; b, ventral view; 

c, peripheral view. 

4,6. Eponides meridionalis Cushman and Kellett, new species. Fig. 

4, x 110. Fig. 6, X 60. a,dorsal views; 6, ventral views; c, 

peripheral views. 

5. Eponides peruviana (d’Orbigny). > 60. a, dorsal view; 5}, 

ventral view; c, peripheral view. 

7. Eponides repanda (Fichtel and Moll). X 60. a, dorsal view; 

b, ventral view; c, peripheral view. 

PLatTE 5 

Ficures 1 a-c. Rotalia inca (d’Orbigny). X 60. a, dorsal view; b, ventral 

view; c, peripheral view. 

2,3 a-c. Rotalia rosea d’Orbigny. % 110. 3a, dorsal view; 3b, ventral 

view; 3c, peripheral view. 

4 a-c. Anomalina schmitti Cushman and Wickenden. X 110. a. 

dorsal view; b, ventral view; c, peripheral view. 

O 
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TWO NEW SPECIES OF POLYCHAETOUS ANNELIDS FROM 
THE ARGENTINE COAST 

By A. L. Treapwe.h 

Of Vassar College, Poughkeepsie, N. Y. 

Through the kind offices of the United States National Museum I 
have been enabled to study the annelids of the collections made by 
the well-known Uruguayan naturalist, Dr. Florentino Felippone, of 
Montevideo. In the material last sent me there are two new species 
described as Halosydna grisea and Leodice argentinensis. The types 
are in the collections of the National Museum. 

HALOSYDNA GRISEA, new species 

The type (Cat. No. 19279, U.S.N.M.) (Felippone No. 3250), from 
the “ coast of Argentina,” is 40.5 mm. long; the greatest body width, 
measured to the margin of the elytron on either side, is 5 mm. 
The prostomium is 1 mm. wide, its length about equal to its width. 
The anterior margin of the prostomium is prolonged on either side 
into the cirrophore of the lateral tentacle, which is about half as long 

as the prostomium. (Fig.1.) In the type the partially protruded 
pharynx pushes the prostomium dorsally so that the posterior margin 
is straight instead of notched and the narrowing at the base of each 
lateral cirrophore is not clearly seen. The anterior median groove is 
well marked and its postero-dorsal continuation divides the prosto- 
mium into hemispheres. The anterior eyes are larger than the pos- 
terior and are situated at the point of greatest width of the 
prostomium. Both pairs have lenses; the anterior one faces dorsally, 
the posterior one laterally. The prostomium (in preserved material) 
is colorless, the cirrophores and basal portions of the tentacles colored 
brown, with an uncolored portion at the cirrophore apex. 

The tentacles are all rather slender, pigmented only toward their 
bases, of uniform diameter to the end, but terminating in a fine point. 

The style of the median tentacle is about as long as the prostomium 

and median cirrophore taken together. The styles of the lateral 

tentacles are more slender than the median and extend to about one- 

half its length. In the type only one palp remains, and this is badly 

broken. In another specimen the basal portion of the palp is one- 

half the width, and its total length fully five times the length of the 

No. 2797.—PROCEEDINGS U.S. NATIONAL MUSEUM, VOL. 75, ART. 26 

41197—29 I 
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prostomium. It tapers very gradually to the apex, which is badly 
preserved, so that its precise form is uncertain. The tentacular cirri 

are shaped much like the lateral tentacles, and the ventral ones are 
about equal to them in length. 

There are 21 pairs of elytra. The first pair are large, broadly 
oval in outline, and apparently in life completely cover the prosto- 
mium. Elytra 3 to 7 leave uncovered a considerable dorsal area in 
this preserved material, and it looks as if this holds true for the living 
animal as well. Behind the region of the eighth elytron the dorsal 
body surface is completely covered by the elytra. The last elytron 
is on the fourth somite from the pygidium. All elytra are similar in 
outline (fig. 2), and all are irregularly blotched with pigment. When 
the pigmentation is dense the point of attachment of the elytro- 
phore shows as a prominent white spot. In all cases this place is 
free from pigment, but when the pigment is more diffuse it is contin- 

uous with other unpigmented areas and hence is less prominent. The 
pigment is in small patches which may show as colored spots each 
with a colorless center, or the patches may be in contact, in which 

ease the pigment is continuous with scattered white spots in it. The 
elytra toward the anterior end of the body have a few short marginal 
cilia, but I was unable to find any on those toward the median and 
posterior regions. Near the lateral margin of the elytron, and visible 
only under considerable magnification, are small blunt spines. For 

a certain distance these are arranged in a double row parallel with the 
elytron border, while others are irregularly scattered over the surface. 
They are not eae in Figure 2 becnuge not visible at the magnifi- 
cation at which that was drawn. 

The dorsal cirri are throughout equal in length to about one-half 
the body diameter. At the apex each tapers abruptly to an acute 

tip without any subterminal swelling. There evidently was in life a 
subterminal band of pigment. The posterior cirri are stouter than 
the others but similar to them in other respects, and the anal cirri 
resemble the last pair of dorsal ones. 

A parapodium (fig. 3) has a stout neuropodium, with very little 
distinction between anterior and posterior lips. The notopodium is 
globular in outline and is very small. The cirrophore of the dorsal 
cirrus is longer than the notopodium and its style extends for fully 
three-quarters of its length beyond the apex of the neuropodium. 
Each lobe of the parapodium has an acicula. The dorsal setae are 
of two kinds. The first (fig. 4) are stout and short, hardly extending 
beyond the notopodial apex. The shaft curves and narrows to an 
acute tip and there are rows of teeth along the convex margin. 
These setae form a fan-shaped bundle. The second kind are much 
longer and more slender, but carry a similar equipment of teeth 

(toothed plates). (Fig. 5.) The ventral setae (fig. 6) are very much 
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stouter and extend to about midway of the dorsal cirrus. The shaft 
is of uniform width to near the end, where it narrows to a blunt point. 
There is a subapical tooth, and there are rows of toothed plates 
proximal to the latter. 

LEODICE ARGENTINENSIS, new species 

In the collection are three specimens of Leodice, none of which is 
entire; but it seems best to record as much as possible, subject to 

10 

FIGURES 1-6.—HALOSYDNA GRISEA. 1, ANTERIOR END X 10; 2, ELYTRON X 9.5; 3, 

PARAPODIUM X 7.5; 4, DORSAL SETA X 85; 5, DORSAL SETA X 85; 6, VENTRAL SETA 

X 85. FiGuRES 7-12.—LEODICE ARGENTINENSIS. 7, ANTERIOR END X 10; 8 

PARAPODIUM X 27.5; 9, COMPOUND SETA X 250; 10, PECTINATE SETA X 2650; 11, 

MAXILLA X 10.5; 12, MANDIBLE X 10.5. 

correction if more material is available in the future. The largest 

of the three retains approximately 75 somites beside the head, these 

measuring 70 mm. in length. The peristomial width is 4 mm. and 

in the region of somite 10 the body width is 6 mm. Except that 

the tentacle tips are badly decomposed it is well preserved. One of the 
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others is so badly preserved that it is available only for setae and jaw 
study, while the third, very much smaller than the others, is in 
excellent preservation. This last has a prostomial width of 2 mm. 
and the first 34 somites are 15 mm. long. Behind the 34th somite 
the body is evidently undergoing regeneration for it is veryjslender 
and the appendages poorly developed. The drawing of the head and 
parapodia are taken from this specimen, that of the jaw from a much 
larger one. This should be remembered in considering the relative 
sizes of the two. 

The prostomium (fig. 7) is bilobed, each half unusually rounded in 
outline, the eyes dark brown in color and with obvious lenses. The 

peristomium is about equal in length to the three following somites, 
its anterior margin straight, the anterior lateral angles only slightly 
rounded. The median tentacle extends as far as the anterior border 
of somite 7 and is composed of 6 joints, of which the first is about as 
long as the prostomium, the next a little shorter, the others shorter 
still but of about equal length. The intersegmental furrows are much 
more evident toward the distal end. The inner and outer paired 
tentacles are essentially similar in form to the unpaired but are pro- 
gressively shorter. Somite 2 is about one-fourth as long as somite 1, 
and its nuchal cirri are very long, slender, and jointed. Throughout 
the body the dorsal cirri are rather stout, tapering in form, and two- 
jointed. (Fig. 8.) 

In the small specimen the gills appear first as 2-branched organs 
on the third setigerous somite, in the larger animal they arise from 
this same somite and are 4-branched. In following somites the 
number in the smaller specimen are, respectively, 4,5, and 6. In the 

larger they are 7,8,and 9. In the latter animal there are 10 on 
somite 13. Between somites 5 and 22, where the body is widest, the 
gills are prominent and cover one-third of the dorsal surface of the 
body on either side. Behind somite 22 the body narrows and the 
gills become smaller and have fewer branches. They are present on 
the last somite of the fragment where they have three branches. 

The tenth parapodium (fig. 8) has a setal lobe with a straight 
anterior lip and a longer pointed posterior one, with two straight 
aciculae coming to the surface between them. The ventral cirrus is 
a triangular lobe on the end of a globular swelling, the dorsal cirrus 
is stout and two-jointed. The main stem of the gill, which rises 
near the base of the dorsal cirrus, is almost equal to the cirrus in 
diameter and the diameter decreases very little up to beyond the 
point of origin of the fourth gill-branch. There are six branches, the 
tip of the last two having been broken in the one figured. Relatively 
to the size of the parapodium the gill structure is heavy. Posterior 
to about the twentieth somite the globular swelling which carries 
the ventral cirrus disappears and a ventral hooked acicula comes to 
the surface ventral to the setal lobe. All aciculae are black and 
visible to the naked eye as dark spots on the parapodia. 
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The compound setae (fig. 9) are stout, the apical joint having 
blunt apical and subapical teeth. There is a row of denticulations 
along the margin of the shield. The pectinate setae (fig. 10) are few 
in number in each somite and rather small. At the apex there are 
10 teeth, of which the one at one end is much longer than any of the 
others. The simple setae are long and of the usual structure, with 
very minute striations along the margin. The jaw is sepia-colored, 
with very dark margins to the plates. The carrier is short, triangular 
in outline, with lateral lobes, the forceps rather heavy. (Fig. 11.) 
The right proximal paired plate has six teeth, the left has five. The 
right distal paired plate has nine, the left has seven, the unpaired has 
seven. Beyond each distal paired plate isa very dark triangular patch. 
The shafts of the mandibles are slender, sepia-brown in color, the 
terminal plate rather large and white. (Fig. 12.) The three frag- 
mentary specimens may be considered as the cotypes of the species 

(Cat. No. 19280, U.S.N.M.) (Felippone No. 3008). They are from 
Mar del Plata, Argentina. 

O 
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