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ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series—Proceedings and Bidletins.

The Proceedings, the first volume of which was issued in 1878, are

intended primarily as a medium for the publication of original papers

based on the collections of the National Museum, setting forth newly

acquired facts in biology, anthropology, and geology derived there-

from, or containing descriptions of new forms and revisions of lim-

ited groups. A volume is issued annually or oftener for distribution

to Hbraries and scientific establishments, and, in view of the impor-

tance of the more prompt dissemination of new facts, a limited edi-

tion of each paper is printed in pamphlet form in advance. The
dates at which these separate papers are published are recorded in the

table of contents of the volume.

The present volume is the fifty-third of this series.

The Bulletin, publication of which was begun in 1875, is a series

of more elaborate papers, issued separately, and, like the Proceedings,

based chiefly on the collections of the National Museum.
A quarto form of the Bulletin, known as the "Special Bulletin,"

has been adopted in a few instances in which a larger page was

deemed indispensable.

Since 1902 the volumes of the series known as ''Contributions from

the National Herbarium," and containing papers relating to the

botanical collections of the Museum, have been pubhshed as Bulletins.

Richard Rathbun,
Assistant Secretary, Smithsonian Institution,

in charge of the United States National Museum.
December 19, 1917.
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NORTH AMERICAN PARASITIC COPEPODS BELONGING
TO THE LERNAEIDAE WITH A REVISION OF THE
ENTIRE FAMILY.

By Charles Braxcii Wilson,

Department of Biology, State Normal School, Wcstflcld, MassachusettH.

INTRODUCTION.

The present is the thirteenth * paper in the series dealing with the

parasitic copepods in the collection of the United States National

Museum, and comprises the family of the Lernaeidae.

This is the oldest family of the parasitic copepods and includes

some of the most eccentric and bizarre forms. The genera compos-

ing the family have often been wrongly interpreted, and their

systematic position and arrangement have been mere conjectures.

This was largely because they were imperfectly understood and

nothing was known of the male sex or of the life history.

Tbe development of Pennella consists of a broken series of larval

forms described by different authors—Steenstnip and Liitken (ISGl),

Lubbock (18G0), AVierzejski (1877), Brady (1883), Liitken (1893),

and M. T. Thompson (lOOo).

The development of Lernaeocera {Lernaea) was worked out in

admirable shape by Pedaschenko in 1898 and by A. Scott in 1901.

That of Sarcotretes was published by Jungersen in 1911, and the life

history of Lernaea {Lernaeocera) has just been completed by the

present autlior. We thus have now a life history for each of the

four subfamilies. These have all been included in a condensed form

* The 12 preceding papers, all of which were published in the Proceedings of the

United States National Museum, are: 1. The Argulidac, vol. 25, pp. C3o-742, pis. S-27.

2. Descriptions of Argulid.ie, vol. 27, pp. (,27-(;.").j, 3S text figures. 3. The Caliginne,

vol. 28, pp. 479-072, i)!s. 5-20. 4. The Trcbinae and Euryphorinae, vol. 31, pp. Ufift-

720, pis. 15-20. 5. Additional Notes on the Argulidae, vol. 32, pp. 411-424, pis. 29-32.

(5. The Pandarlnae and Cecropinac, vol. 33. pp. 323-490, pis. 17-43. 7. New Species

of Caiiginae, vol. 33, pp. .''>93-G27, pis. 49-50. 8. Parasitic Copepods from the Pacific

Coast, vol. 35, pp. 431-481, pis. 0C.-S3. 9. Development of Achtheres aml)Ioplitt8

Kellicott, vol. 39, pp. 189-220, pis. 29-30. 10, The Krgasilidae, vol. 39, pp. 2(;3-100,

pis. 41-00. 11. Descriptions of New (lenera and Species, vol. 39, pp. G25-034, pla.

(iij-GS. 12. The Lcrnaeopodidae, vol. 47, pp. 505-729, pis. 2.J-50.

Proceedings U. S. National Museum. Vol. 53—2194.

77493—Proc.N.M.vol.53—17 1 1
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in the present paper, because of the opportunity thus afforded for

comparison and inference.

A. Scott (1901) and Sir William Turner (1905) are the only

authors who have verified the internal anatomy of the species they

described by means of sections; the others have relied entirely upon

what could be seen through the body walls. Scott described Ler-

naeocera hranchialis, while Turner portrayed Pennella halaenopterae^

representatives of two of the four subfamilies. In the preparation

of the present paper various species of the genera Lernaea^ Ler-

naeenicvs, Peniculus, and Collipravus have been studied by means

of serial sections, thus supplementing and completing the work of

Scott and Turner.

It was further found after trial with various reagents that if

specimens were properly dehydrated in absolute alcohol and entirely

cleared in clove oil, they became so transparent that the internal

anatomy in all its details was clearly visible without sectioning.

Nearly every species described in the present paper has been treated

in this manner, and the internal specific and generic characters have

been thus determined.

Hence the systematization here proposed is the result of a careful

study of the life history and of both external and internal mor-

phology, and is substantiated by serial sections.

Much of the work was done at the laboratory of the Bureau of

Fisheries at Fairport, Iowa, during the summers of 1914, 1915, and

1916.

That portion of the work which concerned the genus Lemaea^
which is parasitic upon fresh-water fishes, and the material for which

was collected at Fairport, has already been reported to the United

States Bureau of Fisheries. The remainder of the work is incor-

porated in the present paper, and as here constituted the family

Lernaeidae includes 17 genera, three of which

—

Gardiodectes, Colli-

pravus, and Trifur—are new to science, and 80 species, of which 15

are new. There are seven generic names which have been intro-

duced into this family, each of which is composed of the name
Lernaea or the corresponding adjective Letmalos and some other

word. Two of these compound names, Lernaeopoda and Lemaeomy-
zon, belong in the family Lernaeopodidae ; two others, Lemaeonema
and Lernaeo'penna, are synonyms; the remaining three, Lernaeenicus,

Lernaeocera, and Lernaeolophus, are still valid genera in the present

famih\ In the author's opinion, the first part of all these names
should be spelled alike, since each represents the same word which
was in existence and whose spelling had been determined long before

any of the compounds were formed.
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HISTORY.

Early literature and natural history.—Most of the genera und spe-

cies belonging to this family are buried in the liesh of their host,

with the posterior portion of the body and the egg tubes hanging

free in the surrounding water so as to be readily seen when the fish

are handled. Many of the species also are of excei)tionally largv

size, reaching 4 and sometimes even 6 inches in length. Such remark-

able size and prominence called them to the attention of fishoi-men

at a very early date, and we find mention of these parasites in se\eral

of the classical writers, the stories about them doubtless being de-

rived from the fishermen.

Aristotle, Pliny, Oppianus, and Athenaeus all desciibed the suffer-

ings of the tunny and swordfish in the Mediterranean in consequence

of the irritation caused by these pests. Two of the early natural

histories, Aquatilium Animalium Ilistoriae by Salviani (1554, p. 126)

and Libri de piscibus marinis by Rondelet (1554, p. 249), repeated

these accounts, and the latter author gave a figure of a tunny with

one of the copepods fastened near the pectoral fin. Conrad Gesner,

in his Historia Animalium—De Aquatilibus (1560, p. 112), gave a

more extended account of the parasite, described its structure and

appearance, and presented an enlarged figure of it, besides repeating

the figure given by Rondelet. But his description and figure resemble

a Lernaeopod far more than they do a Lernaean. Boccone, in his

Recherches et Observations naturelles (1671, p. 281), tells us that

the fishermen on the coast of Messina knew of another parasite which

they called " Sanguisuca," and which buried itself in the flesh of

the swordfish ; and he adds with reference to it . . .
" This sang-

sue appears to be tormented by a louse which I haNC never seen on

any other animal. It is of the size of a pea and attaches itself firmly

to the animal" (p. 292), Boccone considered his species the same
as that of Gesner, but the figures he gave proved it to be a PenneUa,

while the "louse" on it was doubtless a goose barnacle similar to

those shown in figure 147.

Lernaea and Lernaeocera.—Linnaeus obtained from a European
carp, to which he gave the name " Cyprinus carassius^''' a parasite

upon which he established the genus Lernea, in 1746,^ calling the

species simply ''''Lernea tentaculis quatuory In the following year

he described another species, from the gills of a Gadus, under the

designation " Lernea cauda dwplici teretiy - In the tenth edition of

his Systema Naturae (1758, p. 655) he designated the first of these

species as Lernea cyprinacea, the second one as L. asellina, and he

transferred to this genus Lernaea a third species, salmonea, which

»Fnuna Suecica, p. 307. fig. 1282.

'Iter Westrogotha. 1747, p. 171, pi. 3, fig. 4, a and b.
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had been described by Gissler under the name Pediculus salvionis.,^

arranging the three species in the order named.

Accordingly the species cypinacea^ upon which the genus was

originally founded, and which stands first in this tenth edition, be-

comes the oldest species in the family. It was the ostensible genus

type for nearly a century, and it may well be restored to that posi-

tion.

The second species, asellina.^ is a typical Chondracanthid, while the

third, salmonea, is as tj'pical a Lernaeopod, so that neither of them

can be even retained in the family.

In the twelfth edition another new species, hranchialls, was added

to the genus and was placed first, but the genus diagnosis remained

unchanged.

For many years every newly discovered parasite, whatever its

structure might be, was referred to the genus Lernaca, which thus

came to include a large number of heterogeneous species. jMany of

these have since been established as distinct genera. The first to be

thus established was the species hranchiah's, which was made the type

of a genus called " Leryieoccra'''' by Blainville in 1822 (p. 370).

Blainville included in his genus, besides the species hroncIiiaUs,

Miiller's Lernaca cycloptcrina^ a new species which he named sur-

rj.j'a.iis, and unfortunately Linnaeus's Lernaca cyprlnacca. If he had

only omitted this last species, which of course he had not the

slightest excuse for including, since it was Linnaeus's type species,

the two genera would never have been exchanged, but, as it was, his

mistake was copied by Desmarest (182.')), Nordmann (1832), Bur-

meister (1833), Kr0yer (1837), and Milne Edwards (1840). The
latter explained that Nordmann, Burmeister, and Kr0yer had re-

stricted Blainville's generic name to such species as had soft sym-

metric horns on the head and straight multiseriate Q^g strings, and

he adopted their restriction. Blainville, however, distinctly stated

in his genus diagnosis that Lernaeoccra had three immovable and

branched chitin horns, two lateral and one dorsal (p. 375). And
under the type species he said, " The egg sacks arise from just in

front of the posterior extremity of the body and are much twisted

or coiled" (p. 370). Furthermore, he stated plainly that he had

never seen the species cyprinacea., but only the figure published by

Linnaeus, which did not shoAv the Qgg sacks.

In other words, the authors above quoted deliberately exchanged

the two genus names to suit their own fancy, took away from Lin-

naeus's genus Lernaca the species which had served as its type for 90

years, and substituted for it the species which Blainville had made
the type of his genus Lernaeoccra., and forced upon Blainville, as a

« Kongl. Svensk. Vetensk. Acad, llandlingar, 1751, vol. 12, p. 185, pi. C, figs. 1 to 5.
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substitute type, a species which did not agree with his genus diag-

nosis and which he had never seen.

In such a dilemma only one course is possible, and that is to re-

store the two genera to their proper places, in spite of the great incon-

venience Avliich will result, and this has been done. The author sin-

cerely regrets the necessity for such a change, especially when the

genera are so widely known and so often quoted, but the evidence is

so convincing as to leave no choice in the matter, and both Linnaeus

and Blainville have claims for justice which far outweigh any tem-

porary embarrassment.

Location of the Lernaeans.—The early Lernaeans were so eccentric

and apparently lacked so many of the usual crustacean appendages

that Linnaeus did not suspect them of being Crustacea, and placed

them amongst the worms, characterizing them by the softness of their

body and the absence of a shell. Hans Strom in the first part of his

Physisk og Oeconomisk Beskrivelse (1TG2, p. IGT), under the head-

ing of insects, described both sexes of '''' Lernaea salmonis'''' and the

females of " L. uncinata.'''' On page 209 he described Lernaea corpore

teretl fexnosa^ which Linnaius afterward identified as L. hranehialis

and placed with his other species among the worms.

O. F. Midler, in Zoologiae Danicae Prodromus (1T76, p. 226),

gave il species of Lernaea; Fabricius, in Fauna Groenlandica (1780,

p. 33G), gave 7 species; Hermann (1783), Schrank (178G), Lamarti-

niere (1787), Brugieres (171)2), and Holten (1802) all added species

of Lernaea and all adopted Linnaeus's sj'stem of classification. Cu-
vier, in his Tableau elementaire (1708, p. 38p), placed the Lernaeans
under " JSIollusques gasteropods " in the division of those having

free motion in water. Lamarck, in his SystOme des Animaux sans

vertebres (1801), also placed them under the mollusks but under

"Molkisques ccphales."

Bosc published an Ilistoire Naturelle des Crustaccs in 1802, but

although he gave an excellent historical summary and a good account

to date of Caligus^ Arffulus, Cecrops, Dichelestlum^ etc., he included

none of the Lernaeans, which was equivalent to saying that he did

not consider them as crustaceans. In an Historia Vermium (n. d.)

published shortly afterwards he described (p. 51) 15 Lernaean species,

placing them among the mollusks, but stating that they approached

the intestinal worms. Lamarck, dissatisfied with his first attempt,

removed the Lernaeans from the mollusks in his Philosophic Zo-

ologie, 1809, and placed them among the annelids. Three years

later, in Extrait du Cours de Zoologie and again in Histoire Naturelle

des Animaux sans Vertebres (181G), he showed the need of forming a

separate class to receive these animals, which he named "" Epizoaires,"

and which, he said, " may properly fill up the great void which exists

between insects and worms."
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In 1815-16 Oken published a Lehrbuch Naturgescliichte, in

which he placed the Lernaeans as the third family in the order of

Erdleche oder Geschlechtsleche," and in this family were included

all the parasitic copepods then known (p. 181). Later, in the same

hook (p. 357). he revised his classification, which contained many
errors and called the group "Armwurmer," dividing it into two

tribes, the Lernaeans containing four genera, Axine, C'lavella, Pen-

nella, and Lernaea. and the Argulids, containing also four genera,

Anops\ Dichelestiurn, Caligus, and Argulus. Thus was shown for

the firr^t time the relations between the Lernaeans and the other

copepod parasites. In 1817 Cuvier, in his Eegne Animal, adopted

the view taken by Bosc, placing the Lernaeans among the intestinal

worms, while he located the other parasitic copepods among the

Crustacea.

Soon afteiw ards Surriray made the important discovery that the

long filaments suspended from the body of these animals contained

eggs and that the young when hatched bore no resemblance to the

adults, but were very similar to the young of Cyclops—that is, they

were crustaceans and not worms.

Blainville, in his Memoire sur les Lernees (1822), admitted the

truth of Siu-riray's statement and fully established the Lernaeans

among the Crustacea, where they have remained ever since.

ECOLOGY.

Sexual dimorphism.—The females of the Lernaeidae are fixed

parasites, and consequently there is a complete loss of the power of

locomotion, although the swimming legs are usually retained, and

there is great diversity in the means of prehension. Since the male

does not finally become a fixed parasite, but remains upon his first

host or swims about freely until his death, there is not the sexual

dimorphism which was seen in the Lernaeopodidae. Indeed, it can

not be said that there is any real dimorphism at all, because so long

as the two .'Jexes remain together and during the period of sexual

union they are of the same size, and it is only after the female has

become a fixed parasite for the second time and the male has perished,

that the former increases enormously and becomes misshapen.

The body of the female is always a little longer than that of the

male, and just before as well as for some time after fertilization the

genital segment increases greatly in length, but remains of the same

width, thus giving the female larva an exceptionally elongated form.

A considerable portion of this increase takes place during the sec-

ond free-swimming period, so that by the close of this period there

is a marked difference in the length of the fused genital segment

and abdomen between the female and such males as still survive;

but in other respects the two sexes are alike.
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Consequently the only dimorphism would be one of length and not

of structure, a difference which is common to all copepods, but is

here carried a little farther than usual.

Locomotion.—Judging by the size one would say that the larvae

alone possess the power of locomotion, and that the adults are fixed

parasites.

But we must remember that sexual union takes place during the

first parasitic period, and that it is followed by a second period of

free swimming during which both the male nnd female must be

sexually mature.

Moreover, the male never develops any farther, so that he is as

fully matured as he will ever become, and the subsequent develop-

ment of the female is a retrograde metamorphosis rather than an

evolution. Accordingly, we are justified in saying that both the

larvae and the sexually mature adults are capable of free swimming,

and in proof of this both are frequently taken in tow. The majority

of males remain attached to their host after sexual union, but all

the females and a small percentage of the males (4 per cent) dis-

engage themselves and become free swimmers for a second time.

Each of these free-swimming periods is fully as long as that of the

Lernaeopod larva, so that the two together give the Lernaeid larva

twice as much free swimming as is enjoyed by the Lernaeopodidae.

In the nauplius and metanauplius larvae tha swimming motion is

jerky and more or less spiral in direction; in the copepodid larvae

it becomes faster and more continuous, although it still remains

somewhat spiral.

These larvae dart about by spasmodic contractions of the swim-

ming legs and search for something to which they can fasten them-

selves. If they find nothing suitable they swim about until tired,

come to rest upon their backs on the bottom of the aquarium, and

remain thus for long periods.

Prehension.—On seeking its first or temporary host the larva uses

its second antennae and maxillipeds for prehension. After settling

upon the gills in this manner it either continues to use these append-

ages like Lernaea^ or fastens itself by a broad frontal filament to the

tip of the gill filament like Lemaeocera., Sarcotretes. and Pennella.

In the former case no change is produced in the host's gills, but in

the latter case the attachment of the parasite's frontal filament to

the fish's gill causes the gill to swell up and become tumid, while the

filamentous plates disappear on both sides for some distance from

the tip.

One or the other of these two modes of prehension, or both of

them, are the only ones ever practiced by the male; but the female

when she searches out a final host adopts a third method. She bur-
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rows or pushes her cephalothorax into the host's flesh until it is com-

pletely buried and only the genital segment and abdomen are left

on the outside.

From the sides of the head and anterior thoracic segments horns

and processes of various sorts now gi*ow out into the flesh of the host

and eventually anchor the parasite so firmly that it can not be re-

moved except by cutting away the flesh. The irritation produced by

the horns develops a tough membrane or skin immediately around

them, which adds considerably to the security of prehension. This

tough membrane also envelops the free thorax or neck of the parasite

and reaches as far as the real skin of the host. In addition to the

horns there also grow out on the front of the head in Pennella, Pero-

dermn^ and Cardiodectes curious misshapen warts and excrescences.

In Ilaemohaphes there are no real horns but only laminate processes,

flattened dorso-ventrally, and the free thorax is reflexed upon itself

so that the head points backward instead of forward, and the sides

of the cephalothorax and the first two or three thorax segments are

prolonged laterally.

Baudouin writes (1905(?, p. 720) that Lernaeenicus sard'mae is able

to cling with its cephalothorax to the vertebral column of its host

as a woodpecker clings to the trunk of a tree, which would be still

another or fourth method of prehension. He does not explain this

prehension any further than to say that it is * * * "de fagon a

s'assurer d'un solide point d'appui sur ce poisson tres mobile et tres

agile" (the sardine). However, from text figures accompanying his

paper we can see that the grip upon the backbone is obtained by the

short horns which grow out from the cephalothorax. The anterior

horn is curved over ventrally around the ventral surface of one of

the fish's vertebrae, the lateral horns are curled into the spaces be-

tween this vertebra and the one next to it on either side, while the

ventral surface of the parasite's cephalothorax is applied to the side

of the vertebra. The horns being cartilaginous and rigid furnish

a secure grip, which holds the parasite's head in close contact with

the fish's aorta.

Furthermore, in the case of Pennella, in addition to the tough

membrane around the head and thorax, the irritation penetrates the

surrounding tissue and causes the formation of an enormous cyst

as large as an English walnut or even sometimes attaining the size

of a lemon, and having the consistency of cartilage. Inside of this

the head and neck of the parasite is often twisted in corkscrew

fashion, thereby greatly increasing the difficulty of extracting them
uninjured.

Whichever method of prehension may be adopted by the adult

female can not afterwards be broken, but is kept throughout her life,

and may even continue longer. The author has repeatedly cut out
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of swoidfisli the chitin horns and portions of tlie cephalothorax of

females of the genus Pennclla, Avhich had been dead so long that the

remainder of their bodies had decayed and dropped off. The same

may be said of Lernaeocera hranchialis, whose chitin horns are often

found in the throat of codfish and other Gadidae. By thus burying

the cephalothorax in the flesh of the host the mouth of the parasite

is brought close to some large blood vessel, from Avhence it can derive

nourishment.

Burrowinff.—The different genera choose different blood vessels

and also different points on the outside of the host's body from

which to commence their burrowing. These differences will be found

stated for each genus under the generic characters. Of course the

larger the fish infested by the parasite the greater the distance it

must penetrate. In the case of Pennella on a large swordfish this

distance sometimes reaches 15 or 20 cm.

It seems probable that this burrowing through the flesh is what

causes the intense irritation mentioned by Aristotle, Pliny, and others

in the tunny and swordfish, when the latter leap out of the water and

often fall on board of ships.

The actual method of burrowing has never been witnessed, nor

from the nature of the case is it likely to be, but there are certain

inferences with reference to it which are inevitable. In the first place

we know that it is not accomplished by any special or temporary

organs, for no indications of anything of this sort have ever been

discovered in the larvae.

On examining the regular appendages with a view of selecting

those best adapted for burrowing, attention is at once drawn toward

the second antennae and also the maxillipeds in such species as

possess them.

The antennae are exceptionally large and powerful at the very

time Avhen the burroAving begins, and are armed with strong chelae.

Moreover they are on the frontal margin of the head at first and are

then transferred to the dorsal surface. Inasmuch as this is true of

every one of these burrowing genera but is found in no other family

of copepods there must be some significance in it. At least it would

seem to show that these antennae are used in burrowing.

The burrowing is preceded and may be accompained by an elonga-

tion of the thorax and abdomen of the parasite. In the gill parasite

Lernaeocera A. Scott stated that the genital segment elongates to

fully 15 times its original length. The increase is probably much
greater in Pennella^ Lernaea^ and other body parasites; Brian fig-

ured a young female Pennella in which the cephalic horns had not

yet begun to develop as being G5 mm. in length. Ordinarily the

burrowing must be completed before the horns and processes on the
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ceplialotliorax begin to grow, since it would be manifestly impossible

to move a set of long branched horns thrc)iigh flesh.

Torsion.—Baudouin (1905Z*), Quidor (1912), and some other ob-

servers have called attention to the torsion or twisting of the body of

the adult females, which may be due to several causes. The anterior

portion of the parasite's body is buried in the tissues of the host, and

is held rigidly in place by the horns and lateral processes of the

cephalothorax, and by the tough cyst that forms around them. The
posterior portion of the body hangs freely in the water and can be

moved in any direction.

"When the parasite takes a position on its final host we may assume

that its own long axis is parallel with that of the host (external

parasites), or with the water current (gill parasites). The body of

these female parasites is greatly elongated, while the antennae and
mouth parts are close to the anterior end. Consequently when the

parasite attaches itself to the fish and begins to burrow its way into

the flesh the long body will trail backAvard in the water in such a

way as to offer the least resistance. Furthermore the fish's scales

are arranged in such a way that if the external parasite is to burrow

under them, as is often the case, it must assume this position. At
first the posterior portion of the body would have a tendency to

stand out from the surface of the fish, but it is quickly bent by the

resistance of the water and thus the body of the parasite comes to

have a curve or bend just where it leaves the body of the host. The
angle of this bend varies with the direction taken by the burrowing

copepod. If the latter bores its way into the host at right angles to

the surface (Sarcofretes) the bend in its bod}'^ will be approxi-

mately a right angle; but if the parasite bores in obliquely the an-

gle will be larger (Lernaeenicus) ; and in the case of very oblique

boring there may be no bend at all {Lernaea^ species).

In those parasites whose point of entrance is on the median line

of the host this simple flexion of the body seems to be the only result

produced. Specimens of all three of the genera mentioned above

have been taken by the author from the median line of various hosts,

and their bodies showed no torsion whatever. This fact seems to

have escaped the observation of Baudouin and Quidor; at least they

make no mention of it. But when, as usually occurs, the point of at-

tachment is on the right or the left side of the host, then there fol-

lows a torsion or twisting of the body of the parasite upon its long

axis in addition to the flexion.

Of course the body may turn either to the left or the right, and
Quidor has defined as direct that torsion in which the body is turned

from the left over toward the right when viewed from the anterior

end, and as inverse when it turns from the right over toward the

left. The amoimt of torsion is measured by standing the parasite
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upon end in a circle so that the long axis of the parasite will, if pro-

duced, pass through the center, and at right angles to the plane of

the circle. Radii are then drawn through the center of the anal and

mouth apertures and projected upon the plane of the circle. The
angle between these radii is the angle of torsion and is expressed

in degrees. There are almost always longitudinal ridges or stripes

or something of the sort which indicate clearly the direction of tor-

sion, whether to the right or left.

So far as observations have gone there seems to be considerable

regularity in the torsion, not only as to the direction, but also as to

the amount. Furthermore if the torsion of any given species is direct

on the right side of the host it is more often inverse on the left side,

and the opposite. But the present author is by no means prepared

to go as far as Quidor does and say that the kind and amount of

torsion possesses specific value. On the contrary both prudence and

actual observation strongly prohibit any such conclusion. In view

of the extremely meager data at present available it seems presumptu-

ous to assume that two given specimens of any genus are distinct

because they were found on the same side of their host, and the one

showed direct torsion while in the other it was inverse. And the dis-

tinction between a direct torsion of 45° in one specimen and 90° in

another possesses still less value.

Subsequent observations may show that such distinctions ought

to be considered in connection with certain genera, but the following

tables prove conclusively that in the genus Lemaeemcvs they are not

worth considering.

Sixteen tomcod heads were preserved by Mr. V. N. Edwards at

Woods Hole, each of which was badly infested on the side of the

head, along the margin of the gill covers, and behind the pectoral

fins with Lernaeenicus affixus^ the number of specimens varying from

2 to 24: and the total reaching 138. The direction and amount of

torsion of each parasite was carefully noted and is recorded in the

tables, together with the position on the host.

It is assumed that in its normal position the dorso-ventral axis of

the parasite is at right angles to the surface of the host's body and

that the ventral surface of the parasite is next to the skin of the

fish. This position is indicated in the tables by the term " dorsal 0°,"

and shows that there has been no torsion. 'WTien the parasite has

been turned 180° in either direction its dorsal surface will be next

to the skin of the fish, and this position is indicated by the term
" ventral 180°." In case of doubt as to the direction of torsion the

entire parasite was removed. The tomcod heads are numbered con-

secutively, the numbers appearing in the first column of the tables.
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10

11

12

13

Right side.

direct 90°

inverge,

inverse,

direct.

.

90«

G0°
90°

Center.

direct.,

dorsal.,

inverse,

flirett..

inverse,

inverse,

ventral,
inverse,

ventral.

.. 1.35°

.. 0°

.. 90°

. . 00°

.. 1.35°

,. 135°

. ]S0°

. 100°

. 180°

direct..

inverse,

ventral.

inverse,

inverse,

inverse,

direct.

.

.. 90°

.. 90°

.. 180°

45=

45=

45°

90°

dorsal 0°

inverse 1.35°

direct 136°

direct 90°

Left side.

inverse. 90°

direct,

direct.

90°

135°

inverse 90°

direct 90°

dorsal 0°

inverse 45°

dorsal 0°

inverse 90°

dorsal 0°

inverse 90°
direct 45°

dorsal..... 0°

direct 1.35°

inverse 90°

ventral ISO-"

dorsal 0°

direct 90°

direct 45°

direct 90°

direct 90°

direct 90°

direct 100°
inverse 45°

inverse 90°

direct 90°

inverse 45°

direct 90°

direct 90°



14 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 53.

14

Right side.

15

inverse 90°

inverse 90°

inverse 135°

inverse 90°

direct 45°

direct 90°

dorsal 0°

ventral.... 180°

16

Center.

inverse 45°

direct 100"=

Left side.

inverse 60°

dorsal 0°

dorsal 0°

direct 10

ventral 180
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From these tables we may safely draw certain conclusions:

1. In the majority of instances the torsion is inverse on the

right side and direct on the left side, but there is altogether too large

a minority in each case to warrant us in attaching any specific value

to the direction of torsion.

2. On the fifth head the necks of the four parasites from the

center all entered the same opening in the skin of the host, and yet

one showed no torsion, two showed inverse torsion, and one showed

direct torsion.

On the eighth head the first three parasites from the center all

entered the same opening in the fish's throat; one of them showed

no torsion, while the other two were strongly twisted in opposite

directions.

On the ninth head the first three parasites all entered a single

opening in the right operculum of the fish, on the eleventh head the

first three similarly entered a single opening in the left operculum,

and on the fourteenth head the last three also came from one opening.

Hence we are forced to the conclusion that the position of the para-

site upon its host can not be the chief cause in determining cither

the direction or the amount of torsion. There must be some other

influence so much stronger than the position that it c;in completely

overcome the latter and produce its own effects in spite of opposition.

3. With reference to the amount of torsion four or five successive

figures anywhere in the tables will show that for this species it pos-

sesses no significance whatever.

But Quidor, in the article already referred to and in another later

one, went even further and argued that the genus Sphyrion, which has

been placed with the Chondracanthidae, and a new genus Ilepatophi-

luSj which he had just established, should be transferred to the Ler-

naeidae, because they both showed torsion. He stated that the males

of the two genera were unlmown, and that the females showed dis-

tinct torsion, "which is found only in the Lernaeidae" (p. XL).
There can be no question that they show torsion, but such a twisting

of the body is merely mechanical, and there is no reason why any

fixed parasite should not exhibit it, provided the anterior end of the

body is firmly anchored in the flesh of the host while the posterior

part hangs free in the water. On the contrary, there is every reason

why all such parasites should show torsion quite irrespective of their

morphology and ontogeny. But obviously we can not bunch them all

in one family on the basis of torsion alone, when there are good
morphological and developmental reasons why they should be

separated.

Witli reference to the disposition of the above-mentioned genera

and others which have been crowded into the Lernaeidae, a full dis-

cussion will be found on page 34.
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Causes which produce the torsion.—Quidor stated that " This tor-

sion is the result of the mode of fixation of the parasite, of the habits

of the host, and of the mechanical action of the external medium "

(1912c, p. 87). ^

AVe can readily understand how the resistance offered by the water

produces both flexion and torsion in the body of the parasite, and

how the amount of each might be varied by the habits of the host.

But neither of these causes explains the differences enumerated in

the above tables, especially the different kinds and amounts of tor-

sion in specimens attached at the same point and on the same host.

Again we are forced to the conclusion that there must be another

cause, stronger than an}' of those already mentioned. Quidor did

not explain what he meant by the " mode of fixation of the parasite,"

but rightly interpreted this evidently becomes the controlling cause,

and is worthy of careful consideration.

First comes the choice of a location on the body of the host; some

genera choose tlie gills or gill chamber, while others select some place

on the outside of the fish's body, a few species even preferring the eye.

Attention has been elsewhere called to the burrowing of the para-

site into the tissues of the host, which varies greatly according to

the locality selected. In the throat it is only a short distance from

the outside surface or from the gill arches to the ventral aorta or to

the heart, and it is an easy matter for the parasite to find those blood

vessels.

From the back or the sides of the fish it is a much greater distance,

varying with the size of the fish, and the parasite, after burrowing

through the tissues, will be fortunate if it strikes at once the blood

vessel that it started for. Then, too, the knowledge of the fish's

anatomy possessed by the parasite is not infallible, and it frequently

happens that the burrow strikes a rib or the backbone, around which

it must turn before reaching the desired goal. In such a case the

parasite may have to hunt around for some little distance before it

finds the blood suppl3\ This turning aside of the anterior end of

the body and the adjusting of the mouth to the blood supply is what

produces the torsion. Jungerson told (1911, p. 7) of a J'oung Sorco-

tretes scopeli fixed on the back of its host on a line with the root of

the pectoral fin. "It went nearly straight down through the mus-

cles, curved in front of the right pronephros over the upper pharyn-

geal bones, and had its anterior end lying in front of the left prone-

phros, with the sucking apparatus close to the jugular vein." Such

a twisting of the anterior part of the body would have produced

torsion even if there had been no external resistance.

Similarly, Baudouin described the mode of fixation of Lernaeent-

cus sardmae, in the back of the sardine near the dorsal fin: "The
cephalothorax buries itself almost perpendicularly to the axis of



NO. 2104. NORTH AMERICAN PARASITIC COI'EPODS—WILSON. 17

the body of the sardine, and crosses over in the midst of the muscles

to the hiteral portion of the vertebral column, going along one of

the faces of the series of spinous hypophyses to a distance of about

1 cm" (1905, p. 32G).

Here the cephalothorax seems to be able to cling to the bony frame-

work, as a woodpecker clings to a tree, and in order to do this the

cephalothorax must be definitely adjusted to the framework. The
crossing over to the hypophysis and the adjusting of the cephalo-

thorax again produce torsion.

In the case of Pennella on the swordfish there is a more marked
twisting about before the final adjustment. The distance to be pene-

trated through the flesh is always several inches, and it seldom hap-

pens that the parasite gets very near to a blood vessel at first. Like

the sardine Lernaean it starts perpendicularly to the axis of the

fish's body, but often meets some obstruction around which it must

turn aside. And when it has reached the body cavity it is compelled

to move backward or forward, to the right or to the left before it can

find a suitable food supply.

The result is that the head and neck of the Pennella is often

twisted in corkscrew fashion or even thrown into a coil inside of the

enormous cyst. The author has tAvo of these cysts, taken from a

200-pound swordfish, in one of which the cephalothorax of the para-

site describes a complete circle, 1^ inches in diameter, while in the

other it takes the form of an ellipse \% by 2^ inches.

Such a coiling of the cephalothorax and neck must be accompanied

by a considerable torsion of the body, and would very easily over-

come the external resistance of the water. We are forced, therefore,

to the conclusion that the real cause of torsion is internal, inside the

tissues of the host, and not external. In the fresh-water genus

Lernaea it sometimes happens that the torsion accidentally proceeds

much farther than usual. Thus one specimen showed a direct tor-

sion of 315°, or seven-eighths of a complete revolution, Avhile another

showed four complete revolutions, 1,440°.

Food.—Whatever ma}' be the case with parasites of other families

there can be no doubt that these Lernaeidae feed upon the blood of

their host.

The simple fact that they burrow through the llesh until their

head and mouth are brought into close proximity with some large

blood vessel, and sometimes penetrate into the heart itself, leaves

us no choice but to conclude that the parasite is making sure of a

copious food supply. During the first free-swimming period the

larvae of both sexes niaj', and probably do, obtain food from the

plankton like other copepod larvae. But during the parasitism

which follows this free-swimming period it is just as probable that

77403—Proc.N.M.vol.5»—17 2
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they feed upon the blood of their temporary host. Upon this food

the various appendages develop and the sexes reach maturity. The

male undergoes no further change and usually remains parasitic

upon this first host. A few males, however, sometimes join the

females for the second free-swimming period, but it is highly im-

probable that either sex takes any plankton food during this period.

Their mouth parts are only suited for obtaining food parasitically.

The male has completed his life work, he does not increase at all in

size, and dies in a very short time.

The female is seeking a final host, to which she fastens as soon as

it is found, and the copious supply of blood obtained from this host

seems to be necessary for the formation and ripening of the eggs.

No females of any genus produce egg strings until after this final

food supply has been secured. The female does not increase in size

during this period nor undergo any other changes, but awaits for a

suitable food supply.

Hosts.—This family, like the Lernaeopodidae, is found upon fishes

in both salt and fresh water. In consequence of the fact that the

first or temporary host is always a different species from the final

one, the number of hosts is greatly increased. We find these para-

sites also upon fishes at all depths from near the surface down to

2,000 fathoms and over.

Lemaeocera seems to prefer the gills of the Gadidae for a final

host and the gills of the Pleuronectidae for a temporary host: Ler-

naeolophus is found upon the gills of the parrot fish, the barracuda,

and the groupers of tropical seas; Peroderma often frequents the

lateral muscles of the sardine, the goby, and Cuvier's genus Scopelus

as its host; Pennella for its final host burrow^s deeply into the sword-

fish, the tunny, the sunfish, the dolphin, and the flying fish; Peni-

culus is found upon the fins of the Gadidne; Ler7iaeenwu8 penetrates

the flesh of the Mugilidae, the Clupeidae, the dolphin, and the bar-

racuda ; Lernaea chooses the gars and pike perches for its temporary

host, and the basses, the catfish, and the carp for its final host.

Parasites.—The Lernaeidae are notable examples of the fact that

one parasite often serves as the host for another. Many of them are

attached to the outside of the body of the fish, where they can catch

ail that floats in the water, and the}^ very quickly become covered

with algae, ciliate infusoria, hydroids, and even barnacles (fig. 147).

The striped goose barnacle, Conchoderma virgatum. has been found
upon several species of Pennella,, and Fowler, in his Eeport on the

Crustacea of New Jersey (1912, p. 91), stated that many of the speci-

mens of Pennella filosa were parasitized with this barnacle and with
the hj'droid Eucope parasitica.

Other Lemaeans from both salt and fresh water are often so
covered by algae that it is difficult to see any portion of the para-
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site's body. Jungersen (1911, p. 1) found the external portion of

the body of the new copepod which he described completely coa -

ered with a gyninoblastic hydroid, so that "the parasite at first,

sight appears made up of a stem and a large number of branchlets,'"

the latter being the hydroids.

Kellicott (1880, p. 66), in speaking of the adult Lenvicd cruchiio.

said that " the chitinous exterior, together with the external load of

confervae and infusorial life which they usually bear, render then\

too opaque for satisfactory examination."

Cunnington (1914, p. 827), in his remarks upon Lernaea haplo-

cephala^ a new species from the ganoid fish, Polypterus^ taken in

Lake Tanganyika and the White Nile in Africa, said: '" \'orticellids

infest many of these Lernaeids from the Nile to such a degree as to

render diflieult the study of their anatomy. Among a considerable

number of specimens taken on a Polypterus senegalis almost all are

infested, some of them as markedly as the one photographed (fig. 7).

The region where the vorticellids are most thickly attached is about

the junction of the thin anterior third of the body with the more

dilated posterior portion. It seems highly probable that the manner

in which these parasitic copepods can be so densely encrusted by such

organisms is directly related to the peculiar fact that after fixation

to their host they appear no longer to undergo ecdysis."

Jungersen also mentioned several other examples of triple asso-

ciation between a hydroid, a parasitic copepod, and a fish. He him-

self had seen Ohelia geniculata "flourishing on a Lernaea'^ hran-

chialis attached in the gills of the common cod; a similar case is

mentioned by Saemundsson" (p. 28).

Alexander Agassiz (1865, p. 87) found the hydroid Eucope

parasitica "on a species of Pennella parasitic on Oi'ihagonscufi

mola.^^ Later the same hydroid was taken by Leidy (1889, p. 165) on

another Lernaean, ^^ Lerneonema^ procera^^'^ parasitic on fiJo-^U(^)>'^

littoralis."

Many of the specimens of Lernaeenicus longiventns and L. radi-

atus in the United States National Museum collection are well cov-

ered with hydroids and algae.

Ciliate infusoria are also often attached to Pennella and Lernaeeni-

cus, sometimes in company with algae, sometimes alone. The
Lernaeans which fasten to the gills or on the inside of the gill

chamber for the most part escape these Epizoans, but specimens of

Lernaeolophvs and Haemohaphes are occasionally obtiiined with

algae fastened to the posterior processes or the abdomen. Indeed

Peniculus is the only genus upon which none of thest' Forms have

been recorded, and this is probably an omission.

1 A synonym of Lernaeocera hranchialis.
* A synonym of Lemaeenicus procerus.
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Among them all there has not yet been found a true superparasite.

They are merely inquilines; that is, none of them use the copepods

for anything further than a means of anchorage or support. They

all provida their own food, and they neither give anything to nor

take anything from the copepods. The food which they take from

the water can not affect the copepod in any way, since the latter is

sucking thf^ blood of the fish.

The only influence they can have is a mechanical one, loading the

copepod down with a comparatively heavy weight, and increasing

considerably the surface of water resistance.

If they are distributed evenly over the copepod's body they do

not affect the torsion, but if there is only a single goose barnacle, or

tuft of algae, or colony of hydroids, they must of necessity have

more or less influence on torsion according to their position.

EXTERNAL MORPHOLOGY.

General body foi'in of adult female.—During the copepodid

stages when fertilization takes place the different body regions are

as clearly defined as in the Caligidae. Indeed these stages show

such a marked likeness to the corresponding ones in the Caligidae

as to leave us in no doubt of the close relationship of the two. But

as soon as the female has fixed herself to her final host a retrogressive

metamorpliosis begins. Horns or processes begin to develop on the

sides of the cephalothorax and sometimes [Pennella, Cardlodecfes,

Peroderma) over the anterior end. In Peniculus^ Phrixocephalas^

and Collipraviis the anterior thoracic segments remain fairly distinct

and each carries a pair of swimming legs. In Lernaea while the seg-

ments are fused the swimming legs remain separated by a consid-

erable distance and still indicate the thoracic divisions. In the other

genera the swimming legs are bunched together close behind the head

and there is a corresponding fusion of the thorax segments. The
antennae do not increase in size with the growth of the rest of the

bod}', but remain minute, and the same is true of the swimming legs;

the eyes are buried by the growth of new tissue over them and become
invisible, and in some genera {Pennella^ Lernaeolophus) the mouth
parts disappear or are possibly represented by small chitin knobs.

In genei-al, therefore, the body of the Lernaean is unsegmented,

but may be more or less distinctly separated into three parts—

a

cephalothorax made up of the head and one or two anterior thorax

segments, a neck or free thorax, and a SAvollen posterior portion or
trunk, consisting of the fused genital segment and abdomen.
In Phrixocephalus the first two thorax segments are fused with

the head; in other genera only the first one. The resulting cephalo-

thorax is globular in Lemaeocera^ Pennella^ and Lernaeolophus^

while it is more or less flattened dorso-ventrally in Peniculus, Lev-
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naeenicus, and Lernaea; and in Peroderma it is conical. Further-

more, in this latter genus the head and neck are attached at right

angles to the trunk, \Yhile in other genera the head alone stands at

an angle with the neck.

In Pennella the anterior surface and often the entire oephalothorax

is covered with small globular or irregular processes which help to

anchor the parasite firmly in position. In Peroderma and Car-

diodectes branched processes are developed from the front of the

head alone, while in Phrixocephalus these anterior processes take the

form of small lobed and chitinous horns.

Again in most of the genera processes, flattened dorso-ventrally,

are sent out from the lateral and sometimes from the dorsal margins
of the head and anterior thorax segment. These afterwards develop

into horns, which complete the anchorage of the parasite to its host.

There are no horns on Peniculus, Ilaemohaphes, Cardiodectes, or

Peroderma, the anchorage being accomplished by the strong claws

on the second antennae, by the frontal processes, or by a flexure of
the neck.

In Lernaeocera and Lernaeolophus the horns are well developed
and often branched dichotomously ; in the other genera they are

nearly always simple.

Tliese horns are outgrowths of the epidermal tissues and at first

are short and wide and soft in texture; subsequently they elongate,

become more or less cylindrical, and are gradually hardened into

chitin.

Too much systematic value must not be given either to the number
or the arrangement of the horns in any genus or species, although a

certain number and arrangement may be typical in each species: loi-

example, the five radiating horns in Lemaeenicus radiatus. But
there is always so much variation that no dependence can be placed

upon negative CYidence; positive evidence is more conclusive. No
specimen of any other species has thus far been found which possesses

five horns radiately arranged, but there are many specimens of

Lemaeenicus radiatus which do not show them. The number and
arrangement of the horns depend more upon the difficidties encoun-

tered by the parasite in attaching itself to its host, and upon the

kind of configuration of the tissue of the host surrounding the point

of attachment, than upon any specific inheritance in the parasite

itself. "When the head of L. radiatus is buried in Ihe muscles of the

menhaden there is no trouble in developing five radiating horns, but

the result is very different when the head is wedged between two of

the bony plates of the operculum. The horns, therefore, must be

given an insignificant place in the determination <»f the species, and

it would be extremely rash to establish a new genus simply upon the

possession of two extra horns, as Fowler has done.
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The neck or free thorax is usually cylindrical and much narrower

than the other two regions; it is sometimes straight {Lernaeenieus

and Lernaea) and sometimes flexed {LerTiaeolophus and Eaemoha-

ph€s).

In Peniculu^ it is short and flattened dorsoventrally. while in

some species of Pennella it is 100 mm. or more in length. Its length

is largely determined by the thiclaiess of the skin and underlying

tissue that must be penetrated in order to bring the mouth of the

parasite into close contact with some large blood vessel. Even the

same species will haA e a longer neck on a thick-skinned and thick-

muscled fish like the sunfish and a shorter neck on a thinner-skinned

and thinner-muscled fish like the swordfish. The neck often becomes

hardened into chitin like the horns and is always much firmer in

texture than the following region, especially at the point where it

emerges from the skin of the host.

Usually it is not segmented, the moniliform appearance of such

species as Lernaeenieus sprattae being something very distinct from

segmentation.

In Lernaea the neck and body are the same width where they

come together, and the point of union is indistinguishable; but the

segments are indicated by the attachment of the swimming legs.

From these it can readily be seen that all the thorax segments have

shared in the elongation of the body. In Peniculus the neck is very

much narrower than the body, where the two come together, and is

ilistinctiy segmented, with a pair of legs attached to each segment.

These show us that while all the thorax segments share in the elonga-

tion of the body the .size of the shares increases rapidly from in

front backwards.

hi Leroaeocera and Pennella the swimming legs are found at the

anterior end of the neck, packed together as closely as possible just

behind the head. This may possibly be a real migration in some of

the genera—^that is, the legs may have moved from the segment

where they originally appeared onto preceding segments, as happens

lo the maxillipeds in the Lernaeopodidae. But the lengthening of

the genital segment during the second free-swimming larval period

indicates that the anterior thorax segments contribute very little to

the neck and that the great bulk of the latter is made up of the ante-

rior end of the fused fifth and genital segments.

The swollen trunk is made up of the fifth and genital segments

and the abdomen, and is much softer in texture than the preceding

regions. It is usually greatly elongated as well as swollen, but is

larely short and stout. In Lernaeocera and its close relatives it is

also convoluted or bent in the form of the letter S. The abdomen is

the portion behind the attachment of the ^g^ strings, it is always
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narrower than the genital segment, and is often reduced to a mere

knob. To this abdomen are attached various kinds of appendages

in some of the genera. In Fennella and PegesiTnallus tliere are very

long rows of branched barbules, from which the former and better

known genus derives its name. In Lernaeolophus there are similar

appendages massed together closely, so that they bear more resem-

blance to a yarn mop than to the barbules of a feather. In Uaemo-
baphcs and Hiiemohaphoides there are two or three large knobs or

processes along either side. In the other genera the abdomen is with-

out appendages.

The egg strings vary greatly in the different genera, not only

in their general makeup, hut also in the arrangement of the eggs in-

side the string. In the Lernaeinae the cases are sacklike and the

eggs are multiseriate ; in all the other genera the cases are thread-

like and the eggs are uniseriate. The multiseriate egg strings are

shorter than the body and straight, while the uniseriate egg strings

are often many times the length of the body, and are either cylin-

drical and straight, or coiled into a loose snarl, or flattened laterally

and curled into a tight spiral.

Th£ appeTidages.—Tliese are the same as those of the Lernaeopo-

didae, namely, two pairs of antennae, a pair of mandibles, two pairs

of maxillae, a pair of maxillipeds, and four or five pairs of swim-

ming legs. These are all present in the sexually ripe male, but some

of them are usually wanting in tlie female.

The first or anterior antennae are simple jointed cylinders, well

armed with short setae, and are evidently tactile sense organs. The

second or posterior antennae are also simple jointed cylinders, short,

stout, and strongly chelate. They serve as the principal organs of

prehension during the larval stages and often maintain that func-

tion in the matured female (Feniculus, etc.).

The proboscis is made up of a fusion of the upper and under

lips, often combined with a considerable portion of the ventral sur-

face of the head.

In this latter form it is Aery extensile and may be protruded a

considerable distance from the head and moved about freely, the

movements being controlled by numerous powerful muscles. When
strongly retracted, as sometimes happens during preservation, it is

drawn in so far as to produce a saucer-shaped or bowl-shaped

depression of the ventral surface of the head. Wlien protracted

the maxillae are carried along with it and are then found near the

tip of the proboscis, a considerable distance from the ventral surface

of the head. In those genera (Lernaeolophvs) where the ventral

surface of the head is chitinized and takes no part in the movements

of the mouth tube, the latter is always withdrawn in prpsorvation
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and forms a pit or shallow depression. In Ilaemohaphes the pro-

boscis is apparently confined to the mouth tube proper and the max-,

allae are attached to the ventral surface of the head at its base.

The mandibles are simply curved claws or spines, one-jointed and

entirely devoid of teeth. The first maxillae are also one-jointed and

armed with short setae; the second maxillae are tAvo or three jointed

and terminate in one or two stout claws. There is also usually a

stout spine on the inner or outer margin of the basal joint. These

appendages are important organs of prehension in the copepodid

larvae, and doubtless assist in the burrowing of the female into the

flesh of her final host.

The maxillipeds are found in both sexes of Lernaea^ but so far as

known only in the males of other genera, and are made up of a

large swollen basal joint, a smaller distal joint, and from one to

five terminal claws.

The swimming legs, as Claus pointed out, do not increase in size

from the larval condition and, therefore, appear rudimentary and

degenerate upon the greatly enlarged body of the adult. There is,

however, no actual degeneration or retrogression in their structure,

but it often, perhaps usually, happens that the rami or even the

entire legs get broken off. This may result either from the move-

ments of the parasite itself or during its removal from its host

and subsequent separation from the cyst which envelops it. But

in such cases there is always left the scar at either end of the chitin

rib which connected the legs or the stumps of the rami. AVe can not,

therefore, regard the swimming legs as having actually degenerated

or retrogressed, but simply as having failed to increase in size with

the rest of the body. And we must not conclude from an examina-

tion of one or two specimens that the legs are destitute of rami, when

further search will likely yield a specimen on which they are still

retained.

In general we may say that the genus Lernaea possesses five pairs

of sAvimming legs, of which the first four pairs are biramose Avith-

three-jointed rami, while the fifth pair is uniramose and unseg-

mented.

In most of the other genera there are but four pairs, even in the

larval form—the first tAvo pairs biramose, the third and fourth pairs

uniramose, all the rami two-jointed. In Perodcrma and Sarcotretes

there are but three pairs—the first tAvo pairs biramose, the third pair

uniramose, and all the rami two-jointed. In Uaemohapholdcs there

are only two pairs of legs, both biramose with tAvo-jointed rami.

The copepodid larvae of Sarcotretes possess only three pairs of

swimming legs in contrast to the four pairs found in the larvae of

Lernaeocera and Pennella, and the five pairs in the larvae of Lernaea.
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It will be of great interest to find the larvae of Peroderma and

naemohaphoides and ascertain if they also show a reduction in the

number of legs, the latter genus having only two pairs.

INTERNAL MORPHOLOGY.

The body icall.—The body wall is composed of two laj'ers—an

outer transparent layer, which may or may net become chitinous,

and an inner opaque and cellular layer, the chitinogen membrane
of Claus and other authors.

The outer layer is made up of thin lamellae, lying one upon
another, with no intervening spaces. In Lernaea harnirnii Hartmann
described quite a complicated pattern of raised sculpture on the ex-

ternal surface of the outer layer. This may be seen on fresh and liv-

ing specimens but usually disappears during preservation. Through
this outer layer run pore canals, which vary in proximity in different

parts of the body, being closest together along the center of the

body and farthest apart on the antennae, swimming legs, and furca.

These canals are connected more or less intimately with the soft

inner layer of the wall and probably function in excretion.

The inner layer of the body wall is softer than the outer and is

never hardened into chitin. It is composed of polyhedral cells, which
vary greatly in thickness, those lining the posterior body and abdo-

men being much thicker than those found in the anterior body and
arms. The cells are not much flattened but are more or less inflated

and filled with a fine-grained brownish substance, glandular in

nature, and having spherical nuclei with small nucleoli. This layer

normally lies in contact with the inside surface of the outer layer,

but in alcoholic specimens the two la3'ers are often separated. In
the living animal the cells of the inner layer undergo certain

changes, thus described by Ilartmann :
" Some cells break loose,

stretch out, become narrower, take on the appearance of threads,

anastomose with one another, and send out many irregular processes "

(p. 73G). This wandering of the cells takes place in all parts of

the body, in the horns, and in the appendages. As a result they form
a meshwork of active protoplasm over the inside surface of the inner

layer and fill such spaces as the inside of the abdomen around the

intestine.

This meshwork is particularly thick inside the posterior body of

the copepodid larva and yrobably contributes greatly to the nour-

ishment and increase of that part of the body during its rapid

development.

The muscular system.—In the copepodid stages the muscular sys-

tem is well developed and very closely resembles that of the Caligidae,

thus furnishing another evidence of the close relationship of the two
families. But as soon as the female has fastened herself to her final
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host and has begun her retrogressive metamorphosis the muscles

share in the changes produced. As the body fuses and becomes

swollen and tumid and the appendages cease to be used the muscles

also fuse and disappear until there is nothing left in the adult female

but a simple network between the integument and the alimentary

canal to be noted under the digestive system (p. 27).

There are still the usual muscles connected with the antennae,

especially the second pair, with such of the mouth parts as are still

used, with the swimming legs of those genera in which they are bet-

ter preserved, and with the anal papillae in Lernaea, Penieulus, etc.,

and in even the most retrogressive genera there are still muscles con-

nected v.'ith the external openings of the o^ iducts, which control the

passage of the eggs into the external sacks. But the other muscles,

including all those which flexed or moved the body of the copepodid

larva, entirely disappear. In Lernaeenicus the proboscis is highly

developed and possesses a complicated system of muscles whereby each

part of it, as well as the mouth parts connected with it, can be moved
independently.

But the swimming legs are less well preserved and their muscula-

ture is correspondingly reduced. In Peniculus the jointed thorax

retains more or less of its capability of motion, and with this most

of the muscles.

Tke alimentavy canal.—^The mouth opens into a short esophagus,

which is usually straight or but slightly curved, and is inclined to

the axis of the head. It opens into the stomach on the ventral sur-

face of the latter, near or at the anterior end, and the opening is

guarded by a powerful sphincter muscle. In those genera {Ler-

tmeenicus, Penieidus^ etc.) in which there is a protrusible proboscis

the extension and retraction take place principally in the mouth
tube, and are shared only incidentally by the esophagus and at its

anterior end. The muscles, which control these movements, are at-

tached chiefly to the base of the mouth tube (fig. ()9) and draw it

in or push it out without affecting the esophagus very much.

When the proboscis is protruded the stomach is drawn forward by
the muscles at its anterior end, and this shifts the position of the

esophagus and allows it to follow the movement of the mouth tube

without itself undergoing much change of length or diameter. Its

walls, however, are elastic and are probably stretched a little dur-

ing the extension of the proboscis and recover their normal form

when it is retracted.

The stomach is abruptly enlarged behind the sphincter muscle

and is sometimes straight and sometimes convoluted. In the genus

Lernaea it also sends out a lobe on either side, but these lobes are

not connected in any way with the horns, nor can they be said to

enter the base of the horns, as Claus, Hartmann, and some others have
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declared. There are always two of them, no matter what the num-

ber of the horns may be, and sometimes they are not opposite the

base of the horns. Furthermore, they are present in the larva long

before the horns have started to grow. The stomach is lined with

a digestive epithelium of very irregular thickness, from which

scattering spherical cells project into the central cavity. These

contain the digestive fluids and also a large nucleus with distinct

nucleoli.

The stomach passes insensibly into the intestine, which, in most

of the genera, is narrowed to a mere thread where it passes through

the neck and then widens again in the trunk. Sometimes (Ler-

naeoJophus) the intestine is convoluted in the lower portion of the

neck, but it is usually straight. In the trunk it lies nearer the

dorsal surface, between the ovaries and the oviduct, and is sometimes

flattened dorsoventrally (Sarcotretes), again laterally {Lernae-

olophus), or may even assume a three-cornered shape (Fennella

tridentata) , but is usually cylindrical.

In species like Phrixocephalus tHangulus^ where the trunk is short

and wide, the intestine becomes baglike, and in the new genus C'olli-

praviis it is looped and folded back on itself, owing to the misplace-

ment of the neck. The intestine passes into the abdomen in those

genera {Lemaeolophus^ Pennella, etc.) which have a comparatively

large abdomen, and is bluntly rounded near the posterior end of the

latter. In the genera {Sarcotretes, Peniculus, etc.) with a small

abdomen it does not leave the trunk, but is bluntly rounded just in

front of the vulvae, and the rectum is given off from its upper pos-

terior corner. The re,ctum is very narrow and threadlike, and is

connected with the side walls of the abdomen by numerous muscles.

It is straight Avhen the abdomen is large, but in the other genera is

inclined dorsally.

In every genus thus far examined there is an anal lamina on

either side of the external opening of the rectum, sometimes fair

sized and armed with setae, sometimes minute and destitute of setae.

But no matter how small the lamina may be there is an opening

through the body wall into its interior that shows its real nature

(fig. 57).

The anterior end of the stomach is suspended from the dorsal wall

of the head by tAvo long and narrow muscles, and in the genus Ler-

naea there are additional sets of muscles on each of the lateral lobes.

The posterior end of the intestine is similarly connected with the

dorsal wall of the abdomen or trunk. The alternate contraction and

expansion of these muscles produce a forward and backward move-

ment of the entire digestive canal. This is most marked in the cope-

podid larvae, but persists to some extent in those adults whose bodies

are straight and not bent into a sigmoid loop. In addition to these
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muscles the digestive canal is suspended by connective tissue from

the dorsal or lateral walls of the various regions of the body through

which it passes.

The walls of the stomach and intestine also contain both longitu-

dinal and transverse muscle fibers, which produce strong peristaltic

movements, so that the food is moved about and pushed back and

forth over every portion of the digestive epithelium.

The nervous system.—The copepodid larva has a nervous system

almost the same as that of the Caligidae, which has been described

in detail elsewhere; but, like the muscular sj^stem, this, too, gradu-

ally disappears, and but little of it can be found in the adult female.

There is enough of it left, however, to control such movements as

persist, and especially the working of the reproductive organs.

In a median section of the head (fig. C9) the remains of the supra

and the infra esophageal ganglia can still be seen, with scattered

nuclei representing the nerve centers. Even the nerves themselves

may be detected, but only those leading to muscles and organs which

are active in the adult. Of the other nerves and even of the ventral

chain of ganglia only traces are left, which are difficult to detect.

In all the genera the tripartite eye of the larva persists in the

adult, and there is usually a more or less distinct nerve connecting

it with the supra-esophageal ganglion. But it is buried deeply in

the tissues over the base of the esophagus and has evidently been

covered with tlie surrounding tissues during the growth of the

various horns and cephalic processes. The lenses are usually no

longer visible and, indeed, the eye itself can not be seen except in

specimens which have been cleared in oil or some similar medium.

The nervous system, therefore, shows the greatest retrogression of

any portion of the body ; it not only fails to increase proportionally

to the growth of the body, like the various appendages, but it really

diminishes and partially disappears.

The male reproductive organs.—The male reaches sexual maturity

during the fourth copepodid stage, and the sex organs consist of a

pair of testes situated in the posterior part of the cephalothorax

and separated some little distance from each ether, a pair of straight

vaSca deferentia, and a pair of sperm receptacles, containing the

spermatophores and located in the genital segment. Each testis is

an ovoid or ellipsoid and is somewhat flattened dorsoventrally; the

vas deferens leads from the testis directly back alongside the intes-

tine and into the genital segment, where it is enlarged into a recep-

tacle to hold the spermatophores. In the fifth segment the vas def-

erens is convoluted once, and this fold has glandular walls which
supply the cement material for the outside covering of the spermato-

phores. The opening through which the latter are extruded is on

the ventral surface of the genital segment.
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27ie female reproductive organs.—In the copepodid stage, when

fertilization takes phiee, the ovaries of the female are ovoids or

ellipsoids, like the testes of the male, and are similarly situated in

the posterior portion of the cephalothorax, near the dorsal surface.

The oviducts correspond in every particular with the vasa deferentia,

leading back alongside the intestine to an enlargement in the genital

segment, \Yhich is to receive the sperms from the spermatophores

deposited on the outside of the segment by the male; and in the

genus Lcrnaea the posterior portion of the oviduct secretes cement

substance, like the vasa deferentia.

During the retrogressive metamorphosis which follows the fixa-

tion of the female to her final host a great change takes place in

both the location and structure of the reproductive organs. The

ovary migrates from the cephalothorax through the entire length of

the free thorax into the genital segment, where it assumes a position

near the dorsal surface at the anterior end of the segment, except in

the new genus Collipravus, where it is near the posterior end at the

base of the abdomen. In most of the genera the ovary also reverses

its position, the anterior end becoming posterior and the posterior

end anterior, so that the oviducts in the adult always arise from

the anterior end. Furthermore, in some genera {Lernaeocera., Pen-

nella, etc.) the two ovaries move inward toward the midline and

finally come together and fuse, leaving only a pair of anterior and

posterior horns to mark their dual origin.

The oviducts noAv pass down around the intestine to the ventral

surface and strait back to the vulvae without convolutions, except

in Pennella, where there is a single fold just as they leave the ovaries.

A pair of cement glands is also formed, whose anterior glandular

portion originates at the anterior end of the genital segment at the

base of the neck and ventral to the oviducts. Each gland is cylin-

drical and without convolutions, and the two lie side by side along

the midline. At about its center each gland is contracted and passes

into a duct which empties into the oviduct of the same side just inside

the vulva. These ducts are also without convolutions in all the

genera except Lernaeolophus and Lernaeocera^ in which they are

vertically convoluted.

In the genus Lernaea the cells at the posterior end of the ovary

gi'adually loosen themselves from the epithelium and become asso-

ciated in longer oi* shorter filaments or strings, each of which is

made up of many cells flattened together like a roAv of coins and

which increase in size toward the anterior end of the ovary and there

break up into separate eggs as they pass into the oviducts, the con-

ditions being thus similar to those found in the Lernaeopodidae.

In all the other genera thus far studied the ovary consists of a

mass of tiny nucleated cells, with no arrangement into filaments or
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strings but with all the eggs separate and in close contact one with

another. Those near the opening of the oviduct are about twice the

size of those at the center and these in turn are much larger than

those at the posterior end. The increase in size is accomplished by

the absorption of food material or yolk, which goes on with much
greater rapiditj at the anterior end just as the eggs i)ass out into

the oviducts. In the latter the eggs are arranged in a single row

and are strongly flattened, so that they look like coins standing on

edge. •

The external &g,g sacks are short and bag-shaped in the Lernaeinae,

and the eggs are piled looselj^ into them, with almost no flattening

and without definite arrangement. In the oviducts also of this sub-

family the eggs are spherical instead of l)eing flattened, and they do
not quite touch one another. In the other genera the egg sacks are

filiform and very long, reaching 12 to 15 inches in the genus Pen
nella^ and the eggs are arranged in a single row and flattened as they

were in the oviducts; but there is this difference: In the oviducts the.

eggs are in actual contact, while here in the external sacks each is

separated from its neighbor on either side by a partition formed of

the Qgg membranes.

In the Lernaeinae the developing larvae are not arranged in any

order with reference to the walls of the egg sacks, but in the other

subfamilies there is the same arrangement as in the Caligidae-—

-

namel3^ the body of the nauplius appears on one of the flattened sides

of the egg, with the head on the edge of the egg that is nearest the

outer lateral margin of the sack. The long axes of the nauplii are

usually parallel, but occasionally one is reversed in position; and,

similarly, while most of the nauplii are on the proximal surface of

each ^gg^ occasionally one will be found on the distal surface.

Fertilization, as already stated, occurs during the last copepodid

stage; the spermatophores are attached by the male in pairs to the

ventral surface of the genital segment of the female, their openings

being brought into contact with the vulvae. The contents of the

spermatophore then pass into the enlarged end of the oviduct inside

the vulva and the emptied sack di'ops off. According to A. Scott in

Lemaeocera hranchialis the first pair of spermatophores are re-

placed by others in succession until the receptacula are filled, each

receptaculum holding the contents of four spermatophores. At
first the four lots remain separate in the oviduct, but they soon mix
and become one homogeneous mass.

A. Scott concluded that in Lemaeocera "the spermatozoa at once

pass up the rudimentary oviduct to the ovary and fertilize the

eggs." (1901, p. 43.) But there are several considerations which

render such an action highl}'^ improbable:
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1. The eggs are not ripe at the time the spermatozoa are intro-

duced into the oviduct, and it requires at least four to six weeks for

them to reach maturity. It is hardly possible for an ej^g to be fei"-

tilized so long before it is fully developed.

2. Segmentation does not begin until the eggs pass out into the ex-

ternal sacks; consequently if they were fertilized in the copepodid

stage they must then lie dormant during the four to six weeks

before they could begin to segment—an extremely improbable pro-

cedure.

3. If the spermatozoa swarmed up the rudimentar}-^ oviduct they

would go in sufficient numbers to fertilize every egg and leave a

considerable surplus.

We could hardly concede to the spermatozoa that were left after

fertilization the ability to pass back down the oviduct, and they

would have to remain in the ovary; but an ovary filled with dead

spermatozoa, or for that matter with living ones, Avould hardly be

a favorable place for egg development.

4. The fact that no sperm receptacle can be definitely made out

in the adult is what would naturally be expected. It has already

been stated that the spermatozoa pass out of the spermatophores

into the enlarged end of the oviduct when the copepodid female is

fertilized. There is never, therefore, any separate sperm receptacle

and none ought to be expected in the adult. Again, this enlarged

end of the oviduct in a larva only 1 or 2 millimeters in length is of

necessity very small, and it could easily persist in the adult and still

escape detection.

In every genus examined there are convolutions in the oviduct,

where it is narrowed before passing out of the vulva, that are

posterior to the last egg. Any one of these convolutions is large

enough to hold several sperm receptacles the size of the one in the

copepodid larva, and it Avould seem more reasonable to conclude that

one of them serves such a purpose.

5. But we are not confined wholly to negative evidence. In a

young Pennella flosa^ examined by the present author, the ovaries

have already migrated from the cephalothorax into the genital seg-

ment, although the larva w-as only 18 mm. in length. But at the

posterior end of this segment, a short distance inside of the vulva?,

there is an enlargement in each oviduct filled with a mass of some-

thing that has every appearance of being spermatozon. This speci-

men could not be sectioned to complete the proof, but there would

seem to be but little doubt that this is the same enlargement into

which the spermatozoa were originally introduced, and, if so, they

did not pass up into the ovary.

Consequently we can only conclude that the spermatozoa remain

near the vulva, and that each egg is fertilized not in the ovary
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when it is immature but after it has acquired its yolk material and

become fully ripe, just before it passes out into the external sack.

SYSTEMATIC TREATMENT.

Family LERNAEIDAE.

Family characters of female.—The largest of the parasitic cope-

pods, sometimes reaching a length of 200 to 250 mm., exclusive of

the egg strings. Body more or less cylindrical, elongate, and unseg-

mented; separable into three regions—a ccphalothorax furnished

with horns or processes, a free thorax in the form of a narrow cylin-

drical neck, and a trunk comprising the rest of the body, more or less

swollen and either straight or sigmoid; anal laminae present but

often minute; egg strings paired, either short club-shaped sacks or

long threads, straight, coiled into loose masses, or twisted into regu-

lar spirals. Antennae distinctly dorsal, second pair chelate; mouth
in the form of a sucking tube, more or less protrusible; a tripartite

eye buried in the tissues above the esophagus; mandibles and two

pairs of maxillae, but no maxillipeds except in Lernaea; three, four,

or five pairs of swimming legs; at least the first two pairs biramose,

rami two or three jointed, the others uniramose with jointed rami.

Adult female with the head and part of the neck buried in the

tissues of the host and firmly anchored in such a way as to bring the

mouth in contact with some copious blood supply.

Family characters of male.—Not developed beyond the fourth

copepodid stage, at which time it becomes sexually mature. Body
like that of Cyclops^ comprising a cephalcthorax covered dorsally

with a carapace, a free thorax, a genital segment, and a jointed abdo-

men armed with a pair of large anal laminae; antennae and mouth
parts like those of the female; proboscis also more or less protrusible;

sometimes a sixth pair of rudimentary legs on the genital segment;

a pair of large prehen.sile maxillipeds a little distance behind the

mouth tube.

The male never bores into the tissues of its host nor becomes perma-

nently anchored in any way, nor is it ever found attached to or in

company with the adult female.

KEY TO THE SUBFAMILIES AND CEXEKA.

1. Trunk straight; swimming legs widely separated, the posterior pair close to

the vulvae; egg cases sacl<like; eggs uuiltiseriate Lcnmcinac 2

1. Trunk straight; first two pairs of swiniuiing legs close together and near the

Lead, the others at short intervals; egg cases filiform and straight or

coiled into regular spirals; eggs uniserlate Lcniaccnicinnc 3

1. Trunk with sigmoid curve; all the swinnning legs close together and near

the head; egg cases filiform and convolute or coiled into spirals; eggs uni-

serlate and very numerous Lcniucoccrinac 8
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1. Trunk straiRlit; all the swimming legs close together and near the head;

egg cases liliform, straight, and very long; eggs uniseriate; abdomen with

n row of feather-like processes on either side Pcnucllinae 11

2. Head with 2, 3, or 4 soft and swollen horns symmetrically arranged; neck

and trunk smooth and without transverse grooves, the one passing grad-

ually into the other Lcrnaca Linnaeus, 173S, p. 30.

2. Head with irregular protuberances; neck and trunk transversely wrinkled,

the one passing into the other abruptly with a great difference in di-

ameter Lcptotrachclus Brian, 1903. p. 40.

2. Dorsal portion of head extended straight forward, longer than the body, and
bearing on its swollen tip the antennae; head and trunk the same diame-

ter without a nock Thcrodamus Kr0yer, 1SG3, p, 41.

8. Head and thorax smooth, without processes or horns, and in line with the

axis of the trunk Pcnicidus Nordmann, 1S32, p. 44.

3. Cephalothorax with horns or processes, or both, and often bent at an angle

with the neck 4
4. Bilateral symmeti*y perfect ; branched frontal processes covering tlie ante-

rior head, but no horns or lateral processes; egg strings straight 5
4. Bilateral symmetry perfect ; lateral horns or cushion-like processes, but no

frontal processes; egg strings straight 6
4. Bilateral synnnetry considerably distorted ; head and neck attached to the

side of the trunk; egg strings coiled into spirals 7

5. Cephalothorax and neck straight and attached at right angles to the side of

the trunk some distance behind the anterior end.

Peradcrma Heller, 1SG5, p. 49.

5. Cephalothorax and neck with a sigmoid curve and attached to the anterior

end of the trunk Cardiodectcs, new genus, p. 50.

6. Two to ten chitinous horns, or two or three small posterior knobs on the

cephalothorax; neck not enlarged behind the swimming legs; one pair of
maxillae Lcniaccuiciis Le Sueur, 1S24. p. 50.

6. Two lateral horns on the cephalothorax, soft and unbranched ; neck enlarged
behind the swimming legs; two pairs of maxillae.

Sarcotrctes Jungersen, 1911. p. GO.

7. Neck attached to a lateral anterior corner of the trunk ; abdomen minute and
hemispherical Phrixocephalus Wilson, 190S. p. 74.

7. Neck attached to the center of the dorsal surface of. the trunk, abdomen as
long as the trunk and turned sidewise CoUipravus, new genus, p. 78.

8. Egg strings looped into loose masses 9
8. Egg strings coiled into regular tight spirals 10
9. No abdominal processes; trunk soft and fleshy; cephalic horns very irregular.

Lcrnacoccra Blainville, 1S22, p. S3.

9. Five or six branched processes along either side of the abdomen; integu-

ment of every part of the body thick and chitinized; cephalic horns regu-

larly branched 1 Lcrnaeoloplins Heller, ISG-I, p. 89.

10. Head and neck with lateral processes, simple and soft ; nork rellexed upon
itself; abdomen two-thirds as long as the trunk and regularly tapered.

Ilacmohaphcs Steenstrup and Liitken, ISGl. p. 93.

10. Cephalothorax with branched cliitin horns; neck very short and not re-

flexed; abdomen as long as the trunk and expanded at the tip.

Ilacmobaphoidcs T. and A. Scott, 1913, p. 100.

77403—Proc.N.M.vol.53—17 3
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10. Cepbalothorax with three simple chitin horns, two lateral, one dorsal

;

neck much longer than the trunk, not reflexed ; abdomen half the length

of the genital segment, witliout processes Trifvr, new genus, p. 101.

11. Abdomen with a row of feathery processes along either side; cephalotho-

rax with numerous frontal processes and two or three horns, chitinous

and usually simple FcnncUa Oken, ISIG, p. 105.

11. Abdomen twisted spirally and covered with papilliforra villi; neck with

small excrescences attached by threads; no horns or frontal processes.

PcycsinxiUus Kr0yer, ISGo, p. V2G,

Remarks.—At first the genus Lernaca was the only one in the en-

tire group of parasitic copepods, and everything that was parasitic

and that seemed likely to be, or even to become, a copepod was placed

in this genus by the early investigators. One after another of theso

species have been removed and made the types of new genera, until

all that are left are those included in the present paper. lUit even

after they began to separate new genera investigators still placed

them all with Lernaea in the family Lernaeidae, which thus became

the final dumping ground for everything that was bizarre in form

and that could not be located elsewhere. Many of these genera have

already been removed and correctly located elsewhere, and it is pro-

posed now to remove all the others that do not show sufficient rela-

tionship in morphology and development. Accordingly the live

genera, Sphyrion^ Sti'abax^ Trypaphylum^ Opimia, and Rchellula^

which have heretofore been included in the Lernaeidae, must be

dropped for the following reasons: The adult females of these genera

haA'e processes at the posterior end of the genital segment in addi-

tion to the ^g^ strings, from a single pair (Opimia) up to large

bunches {Sphyrion) ; the second antennae are neither dorsal nor

chelate; there are no swimming legs or anal laminae, and the female

carries a pigmy male attached to the posterior end of her body. Tiiis

last proves at once that the life history is entirely different from

tluit here set forth for the Lernaeidae. These genera will be taken

lip in a future paper.

The genus Ive which was provisionally placed in the Lernaeidae

by its founder, Mayer (1879), can not possibly be left there, since it

is not a fixed parasite at all and the two sexes are found together

moving about freely, with the male 5 mm. in length, or half the size

of the female.

The genus Lernaea presents so many differences from the other

genera that it might seem a question whether it ought to be in-

cluded with them or established in a family by itself. But from the

account of that genus already given (see Bibliography under Wilson)

it will be found that the resemblances far overbalance the dill'er-

ences, especially in the matter of the peculiar life history, and the

genus is accordingly retained in the present family.
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Lernaeinae, new subfamily.

Suhfamily characters of female.—Cephalothorax armed with soft

horns or processes, two, three, or four in number and unbranched;

trunk straight Avithout a sigmoid curve; genital segment enhirged

on the ventral surface, just in front of the vulvae, into a pregenital

prominence; Qgg cases short and sacklike, eggs multiseriate. Two
pairs of antennae, second pair uncinate; a pair of curved and spine-

like mandibles; two

pairs of maxillae; one -^=:^-

pair of maxillipeds;

swimming legs widely

separated with a fifth

pair close to the vulvae.

Suhfamily characters

of male (genus Ler-

naea).—Body like that

of Cyclops, composed

of a cephalothorax cov-

ered with a dorsal cara-

pace, three free thorax

segments, a genital seg-

ment, and a three-joint-

ed abdomen; anal lami-

nae each armed with a

single jointed seta, more
than half the length of

the whole body. Anten-

nae and mouth p arts
like those of the female;

a fifth and often a sixth

pair of swimming legs

on the genital segment.

Parasites of fresh-water fig. a.—the male (left) and female (uiottt) cofe-

r. 1 . 1 .• . 1 rODID LAHVAE OF LEICN AEA VAItl ARI f-IS : ACTUAL LENGTH
nSneS eXClUSUeiy. of female, I.OO mm., INCLLDJ.NG TUE long ANAL SETAE.

Ontogeny of yenus

Lernaea.—The genital protoplasm at the posterior end of the ovary

gradually forms onto long threads or fihunents, transversely seg-

mented into cells. These increase in size toward the anterior end of

the ovary, and as they pass into the oviduct the filaments break up
into their separate cells, each of which forms an egg. The Qggri pass

down the oviduct to its posterior portion, which serves as a cement

gland. Just before entering this portion they are fertilized, and
after entering they are covered with an egg membrane composed of

the cement substance.
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In the external egg sacks development takes j)l'^ce up to the

nauplius stage. The larva hatches as a typical nauplius with tho

usual three pairs of appendages and one pair of balancers. It swims

about freely in the plankton during the nauplius and metanauplius

stages, undergoing several molts. On reaching the first copepodid

stage it seeks as a temporary host some fish other than the one

which is to serve as the final host of the female, and both sexes cling

to the gill filament by means of their second antennae and max-

illipeds, and feed on the fish's blood.

Four copepodid stages are passed here on the gills, the genital

segment and abdomen becoming gradually perfected, the reproduc-

tive organs being developed, and the swimming legs increasing in

number and in the number of segments in the rami. During the

fourth copepodid stage both sexes become sexually mature and fer-

tilization occurs. After fertilization the female leaves the gills and

swims about freely again in the plankton in search of a final or per-

manent fish host. She fastens to the skin on the outside of the fish's

body by means of her second antennae and maxillipeds, and bur-

rows into the underlying tissues with the aid of these organs and

the powerful maxillae. Soft horns or processes then develop from

the sides of the cephalothorax, the body is greatly elongated and

enlarged, the ovaries migrate back into the genital segment, and the

mature adult stage is reached, in which she continues until death.

The male remains upon the gills of the first fish host until death,

without further increase in size or other transformation, or he may
sometimes leave and swim about freely in the plankton ; but he never

attains a length of more than a millimeter and a half, does not seek

another host, undergoes no changes corresponding to those of the

female, and is never found subsequently in the company of the

female.

Genus LERNAEA Linnaeus.

Lcrnaea Linnaeus, Fauna Suecica, 174G, p. 367.

Lcrnaca Linnaeus, Systeina Naturae, 10th ed., 17oS, p. Go5.

Schistunis (part) Oken, Lehrbuch Naturgoschic-hte, ISIG, p. 1S2.

Lcrncoccra (part) Blainville, Journ. de IMiysique, vol. 9.j, 1S22, p. 375.

Lcrnacoccra (part) Nokdmann, Mikrograpiselie r.eitrage, 1S32. p. 123.

Lcrnacoccra Buejieistek, Acta Acad. Caes. Leop. Carol. Nat. Cur., vol. 17,

1S33, p. 309.

Lcrnacoccra (part) Milne Edwaeds, Histoire Naturelle des Crustaces, voL

3, 1S40, p. 520.

Lcrnacoccra, all subsequent authors.

External generic characters of female.—Head a rounded knob
projecting from the anterior margin of the cephalothorax and

placed nearly at right angles to the body axis, with a deeply buried,

tripartite ej'e near the center of the dorsal surface; one or two pairs

of horns, simple or forked, on the lateral margins of the cephalo-

thorax; sometimes an unpaired horn on the center of the dorsal
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margin; all the horns conical and soft; neck soft, slender, and
cylindrical, enlarging gradually into the trunk which is also cylin-

drical; trunk with a pregenital prominence in front of the vulvae;

abdomen short and bluntly rounded, terminating in a pair of minute

anal laminae; egg strings elongate-conical or ovoid, eggs multi-

seriate.

Two pairs of antennae, second pair uncinate; proboscis conical

and very short; mandibles claw-shaped and without teeth; two
pairs of maxillae; one pair of maxillipeds; four pairs of biramose

swimming legs, first pair just behind the head, others at increasing

distances posteriorly; a fifth pair of one-jointed stumps just in front

of the vulvae.

Internal generic characters of female.—Esophagus short, nearly

straight, and diagonal to the body axis; anterior stomach with
lateral lobes and more or less convoluted; posterior stomach passing

insensibly into the intestine, which is straight, of the same diameter

throughout, and abruptly contracted into a short rectum; ovaries

paired, close to the dorsal surface and near the posterior end of the

trunk; matured oviducts with two long posterior and two shorter

anterior loops; eggs remaining spherical and never flattened antero-

posteriorly; no separate cement glands, the thickened glandular

walls of the posterior oviducts serving that purpose.

No separate excretory glands, the chitinogen layer of the skin

apparently serving for excretion through the pore canals.

Genus hah'dat.—This genus fastens to the outside surface of the

fish's body, usually in the vicinity of the fins, and bores into the

underlying tissues a short distance until it finds an adequate blood

supply without seeking any particular organ or blood vessel.

Generic characters of the copepodid male.—The external generic

characters have already been given under the subfamily. Inter-

nally the esophagus is long and nearly parallel with the body axis;

stomach passing insensibly into the intestine and that into the rec-

tum, the entire tube lined with digestive cells filled with black gran-

ules; supra ganglion comparatively small, infra ganglion very large

and stout and extending back into the genital segment; testes paired,

but not always side by side, situated in the head and anterior thorax

above the stomach and intestine, spindle-shaped with the sperm
ducts leading from their anterior ends back to the large spermato-

phore receptacles in the genital segment.

Type of the genus.—Lcrnaea cyprinacea Linnaeus, first species.

(Lernaea, Akpvt], a fabled abode of the hydra.)

Remarks.—In a monograph of this genus by the present author,

submitted to the United States Bureau of Fisheries and soon to be

published, will be found the complete morphology and life history,

together with a full revision of all the known species.
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KEY TO THE SPECIES OF LERNAKA.

1. Two cephalothoracic horns, a lateral pair 2

1. Three cephalothoracic horns, a lateral pair and one dorsal and unpaired 3

1. Four cephalothoracic horns, a dorsal pair and a ventral pair 5

2. Horns directed laterally at right angles to body axis ; trunk not much wider

than neck; pregenital prominence inconspicuous (8.40 mm.)*
diccraccphala (Cunnington), 1914.

2. Horns diagonal to body axis, directed posterodorsally ; trunk suddenly en-

larged to four times the diameter of neck ; pregenital prominence very

large (S nmi.) new species*.

3. Lateral and dorsal horns all dichotomously branched 4

3- Lateral horns simple, dorsal one bified at apex; pregenital prominence incon-

spicuous; abdomen short (10 nun.) new species*.

3. Lateral horns three or four pronged, dorsal horn bifid at apex; pregenital

prominence conspicuous; body clubshaped ; abdomen long and wide (7.50

mm.) pcctoralis (Kollicott), 1SS2.

4. Lateral horns once bifid, dorsal horn twice bifid; body spindle-slmped ; no

pregenital prominence (S mm.) lof/cniila (Heller), 1SG5.

4. All three horns twice bifid; body club.shaped ; pregenital prominence divided,

Its two lobes and the abdomen the same size (10 mm.)
catostomi (Krfyer), 1S(>3.

4. Lateral horns twice bifid, dorsal horn simple or once bifid ; trunk clubshaped;

pregenital prominence simple and much smaller than the alxlomen (12

nun.) tortna (Kellicott), 1SS2.

5. Dorsal and ventral horns about the same size 6

5. Ventral horns much smaller than the dorsal 9

C. Pregenital prominence simple and shorter than the abdomen 7

6. Pregenital prominence divided, its lobes as long as the abdomen 8

7. Abdomen short and plump; pregenital prominence forming a distinct "heel";

ventral horns bifid (5.70 mm.) phoxinucca (Krfyer), 1SG3.

7. Abdomen short and plump; pregenital prominence not forming a distinct

" heel "; dorsal horns bifid (13.50 mm.) esocina (Burmelster), 1S35.

7. Abdomen long and stout; pregenital prominence forming a distinct "heel";

all the horns simple (14.30 mm.) haploccphala (Cunnington), 1914.

8. Pregenital prominence divided into three broadly rounded lobes; horns long,

slender, straight (13.50 mm.) pomotidis (Krj^yer), 1SG3.

8. Pregenital prominence twice bifid, forming four narrow lobes; horns short,

plump, curved (10 mm.) cruciata (Le Sueur), 1S24.

9. Pregenital prominence divided into distinct lobes; dorsal horns simple and

undivided 10

9. Pi'cgenltal prominence simple or only slightly indented; dorsal horns dis-

tinctly forked 11

10. Abdomen a short and broad triangle; dorsal horns cylindrical and standing

out laterally at right angles to the body axis (9 mm.)
tennis (Wilson), 1916.

10. Abdomen long and pluraply conical ; dorsal horns flattened dorso-ventrally

and curved forward in front of the head and parallel to the body axis

(11.50 mm.) variabilis (Wilson), 191G.

11. Abdomen short and inclined to body axis; egg cases broadly elliptical;

ventral horns mere knobs (14 mm.) barnimii (Hnrtmann), 1870.

1 Avora;?e total length of .=pocies.

• Named and described In the monograph mentioned under i-emarks, p. 37.
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11. Abdomen short and inclined to body axis; egg cases narrow and elongate-

cylindrical; ventral horns half the length of the dorsal (22.50 nun.)

cyprUiacca (Linnaeus), 1758.

11. Abdomen long and parallel with body axis; ventral horns very short and
slender spikes (10 mm.) tcmnoccphala (Cunnington), lOli.

As would naturally be inferred a great many species that "were

originally ascribed to this genus have subsequently been trans-

ferred to other genera. These may be most easily recorded in

the form of a table giving first the original species of the genus, then

the author, and finally the present genus and species. It will be

noted that some of the transferences are not merely from one genus

to another, but also into a new familj', which may be not even very

closely related to the Lernaeidae.

Species.
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hooks, by means of which the animal fastens itself. I know this spe-

cies only through Baster, who observed that this animal bore consid-

erable resemblance to that figured by Gissler. (Acta Holmiae, 1751,

p. 90; pi. G, figs. 1-5.)"

This is the only description ever given, and while it shows that the

creature can not belong to the genus Lernaea^ it does not tell us where

it can be placed.

LERNAEA GADUS-MINUTUS Hesse, 1891, p. 191.

In the text Hesse spoke of this "Lernee du Gade petit" as though

it were a new species, but in the explanation of the plate (pi. 7, figs.

1-9) he distinctly called it the larva of "Lernaea branchialis du

Gade petit," which seems to be what it really was.

LERNAEA LOTAE Hermann. 1783.

Oken in ISIG separated the genus Schisturus, in which the body

was soft, from the genus Lernaea, in which it was covered with a

horny skin. He placed the species lotae in this new genus and gave

for it the following descri^Dtion : "Vier ungleiche Eierschniire, am
Mund zwei Hiikschen."

This was probably some genus that possessed paired posterior

processes, since none of the copepod parasites have four egg strings.

At all events it was not a Lernaean.

LERNAEA MULTICORNIS Cnvier. 1830, p. 256.

" II y en a une a cornes petites, inegales et tres nombreuses {L. mul-

ticornls, Cuv.) sur les ouies d'un serran des Indes." This has never

been seen or mentioned by any other author, and its attachment to

the eye renders it highly improbable that it belongs to the genus

Lernaea.

Genus LEPTOTRACHELUS Brian.

Silvcstria Brian, Atti del Soc. Ligustica di Scienze, vol. 13, 1903, 6 pp.

1 text fig.

Lcptotnichclus Brian, Zool. Anz., vol. 26, 1903, p. 547.

External generic characters of female.—Cephalothorax with two

or three soft, cushionlike protuberances or burns, varying in size

and shape; head considerably swollen; neck long, straight, and

slender, or sometimes bent into a U-shape, covered anteriorly with a

cutaneous sheath, monilliform posteriorly ; trunk abruptly enlarged,

subcylindrical, thickest anteriorly, tapering posteriorly, with nu-

merous transverse wrinkles but without a pregenital prominence,

straight or slightly curved; no abdomen; egg strings, antennae,

mouth parts, and swimming legs unknown; male also unknown.
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2''i/pe of the genus.—Leptotrachelus truchae Brian, monotypic.

(Lepiotraclielus, Xctttos, slender and rpaxv^os, neck.)

licmarks.—Brian established this odd genus upon several speci-

mens sent to him by the Italian investigator, Filippo Silvestri, and

obtained from ^^ Pcrcichti/s triicha,^'' taken in the Santa Cruz River,

Patagonia. He first named the genus Silvestrla, but this name being

preoccupied he changed it to Leptotrachelus. It apparently bears

more resemblance to the Lernaeinae than to the other subfamilies,

and, as it came from fresh water, we may leave it here until further

data are obtained.

Genus THERODAMAS Kr^yer.

TJicrodamns Kr^yee, Bidrag til Kundskab om Snyltekrebsene, 1S63, p. 316,

pi. 15, fig. 4, a—/.

External generic characters of female.—Body divided into two

parts, the anterior one resembling a slender neck ending in a swollen

spherical head, the posterior one considerably wider, distinctly seg-

mented, and tapering backwards. Anterior portion really a median

dorsal process, but carrying on its swollen tip a pair of stout

uncinate second antennae. First segment of the posterior portion the

true head, bearing the proboscis and mouth-parts on its ventral

surface. First, second, third, and fourth thorax segments the same

width as the head and each bearing a pair of swimming legs.

Genital segment strongly tapered posteriorly; abdomen short and

deeply parted in the center; anal laminae small and armed with

stout setae; egg strings spindle-shaped; eggs small, multiseriate, and

not definitely arranged. First antennae unknown; second pair stout

and uncinate; proboscis short and blunt; one pair of mandibles, two

pairs of maxillae, no maxillipeds; swimming legs well separated, all

four pairs biramose, rami 3-jointed and armed with plumose setae.

Type of the genus.—Therodamas serrani Kr0yer, monotypic.

{Therodamas^ ©spoSajxas, a Scythian king who fed lions with

human flesh.)

Remarks.—Kr0yer obtained a goodly number of adult females from

the gills of a species of Serranus in the Danish West Indies. The
present author searched long and carefully for this odd genus upon

various genera and species of the groupers at Jamaica in 1910, but

without success.

The chief peculiarity of the genus is the curious median and dorsal

prolongation of the head, which looks exactly like a slender neck,

and to complete the resemblance its anterior end is enlarged like a

head and carries on its dorsal anterior margin a pair of uncinate

second antennae like those of the other Lernaean genera. The first

antennae are apparently lacking, but possibly Kr0yer overlooked
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them. The mouth being on the ventral surface of the first segment of

the part posterior to this apparent neck shows that it is not a neck

at all and that the swollen anterior end of it is not a head. But in

spite of such an anomalous arrangement this genus admirably sup-

plements the others in the family. In most of the genera {Lernaeo-

cera, Pennella) the excessive elongation of the body of the adult fe-

male takes i^lace in the fifth and genital segments, the first four

thorax segments having no sliare in it. In Peniculus the third and

fourth segments are elongated a little but not nearly as much as the

fifth and sixth segments. In Lernaea all the thorax segments share

in the elongation, the posterior ones more than the anterior. And
here in Therodamas also all the thorax segments share in the elon-

gation, but the anterior ones are elongated more than the posterior,

and the head, which in other genera has only sent out lateral and

dorsal processes, is here elongated anteriorly. The wide separation

of the swimming legs and the multiseriate, sack-like egg strings place

the genus in the subfamily of the Lernaeinae.

Lernaeenicinae, new subfamily.

Svhfamihj characters of female.—Cephalothorax armed with hard

chitin horns, more or less profusely branched, or with soft cushion-

like lateral processes, or with branched frontal processes, sometimes

two of these combined; neck cylindrical and usually very slender

and chitinous; trunk straight, without a sigmoid curve; genital seg-

ment enlarged but destitute of a pregenital prominence ; 2g^ strings

long and thread-like; neither in coils nor spirals, eggs uniseriate.

Two pairs of antennae, the second pair chelate; mandibles in the form
of straight spines; one or two pairs of maxillae; no maxillipeds; first

two pairs of swimming legs close together just behind the head, ons

or tAvo other pairs at short intervals.

Suhfamily characters of male {genus Sarcotretes)

.

—Body like

that of Cyclops., composed of a cephalothorax covered with a cara-

pace and furnished anteriorly with a stout attachment filament;

three free thorax segments, and a fused, one-jointed, genital seg-

ment and abdomen; anal laminae rather small, each armed with four

or five tiny setae of varying length. Antennae and mouth parts

like those of the female with the addition of the rudiments of a pair

of maxillipeds; two pairs of biramose swimming legs with two-

jointed rami, a third pair uniramose, rami also tAvo-jointed.

Parasites of salt-water fish exclusively.

Ontogeny of genus Sarcotretes.—The genital protoplasm in the

posterior end of the ovary gradually forms into egg mother-cells

and these into egg daughter-cells, which are uniformly distributed

throughout the anterior half of the ovary without forming filaments.
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Each egg (laughter-cell as it passes into the oviduct accumulates yolk

and food material and becomes a mature egg. In the oviduct these

eggs are strongly flattened antero-posteriorly and packed together

like a row of coins. The cement glands are entirely separate from

the oviducts and open into the latter close to the vulvae, covering

each egg with an external membrane just before it passes out into the

ecg strings. Here the eggs are again packed like a row of coins, but

separated by the . ^-^are now
membranes. The nauplius

and metanauplius stages
have not been seen, but in

all probability are passed as

free-swimming larvae in the

plankton.

In the genns Sarcotretes

the first copepodid larvae

sought as a temporar}'^ host

the same fish to which the

fertilized female afterwards

fastened as a permanent

host. But these copepodid

larvae fasten not to the gills

but to the fins of the fish by

means of their strong che-

late second antennae. At
the close of this stage the

larva fastens itself to the

fish by firmly cementing to

the fish's skin the terminal

disk of a stout frontal fila-

ment developed in the an-

terior part of the ccphalo-

thorax, and remains thus

attached during the subse-

quent copepodid stages. These stages are called pupal, because

during them the antennae, mouth parts, and swimming legs all lose

their distinct segmentation and often their setae and become swollen

and clums}'. The reproductive organs, however, are developed so that

at the close of the last pupal stage, when the appendages are re-

stored to their former condition, the young males and females shed

their frontal filaments and swim about again freely in the plankton

where fertilization occurs. After fertilization the males die and
the females seek again the same species of fish for their final host,

fastening to its skin by the chelate second antennae. They then bur-

FlO. B. TlTE MAI.E (left) AND KEMAIE (RTfiHT)

COIEl'ODID I.AltVAE OF" SaUCOTUETES SCOIELI.

AktEU Ju.NGEUSEX: actual LEXGTU of FEMALE,
2mm.
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row into the tissues of the host by means of the antennae and the

mouth parts and finally reach the intestines, where they are per-

manently anchored by the outgrowth of processes or horns from the

sides of the cephalothorax.

Genus PENICULUS Nordmann,

Pcnicxilus NoEDMANN, Mikrographische Beitriige, 1S32, p. 107, pi. 6, figs.

8 to 14.

External generic characters of female.—Cephalothorax distinctly

separated from the rest of the body, elliptical, flattened dorso-ven-

trally, covered with a carapace which often shows lateral lobes, and
destitute of horns or processes; neck composed of second and third

thorax segments, much narrowed, flattened dorso-ventrally, and
chitinized; fourth segment more or less spherical and much widened;

trunk composed of the fifth and genital segments fused and a

minute abdomen; Qgg strings slender and much longer than the

trunk; eggs uniscriate. Second antennae strongly chelate; eye tri-

partite and deeply buried; probosis long, conical, and retractile; two
pairs of maxillae; second pair uncinate.

Internal generic characters of female.—Esophagus strongly in-

clined to the body axis; stomach only slightly enlarged and without

convolutions; intestine straight, much wider than the stomach,

dorsal and abruptly contracted into a very short rectum (fig. 14)

;

well-defined supra and infra esophageal ganglia with distinguish-

able nerves; ovaries dorsal to the intestine and near the anterior end

of the trunk; oviducts passing from the anterior ends of the ovaries

around the intestine to the ventral surface and straight back to the

vulvae; oviducts long and comparatively narrow; cement glands

close together and A'entral to the oviducts, the glandular portion as

wide as, or wider than, the oviducts and usually distinctly seg-

mented, the ducts sometimes parallel, sometimes convergent pos-

teriorly and opening into the oviducts near the vulvae; paired

digestive glands on either side of the esophagus and anterior stom-

ach; paired excretory glands on the ventral surface of the fourth

thorax segment.

Genus habitat.—This genus does not burrow into the tissues of its

host, but is always found upon the fins, usually the dorsal fins. It

fastens itself to the bone of one of the fin rays by means of its second

antennae, and the chelae of these antennae are usually so covered

with osseus tissues whose growth is induced by the irritation, that

it is impossible to separate them from the ray.

Type of the genus.—Peniculus fistula Nordmann, monotypic.

(Peniculus, the name of a parasite in Plautus.)

Remarks.—This genus was established and meagerly described by

Nordmann but was not definitely located. Milne Edwards placed it
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in the Chondracanthidae, while Clans (1858) was the first to recog-

nize it as a Lernaean. Kr0yer (18G3) added two new species, clavatus

and furcatus^ having only a single specimen of the latter, and Nord-

mann in 1804 added the new species calamus^ which was not figured

and has never been seen by any investigator since, but whose descrip-

tion and size are sufficient to warrant its validity.

Claus in 18G8 described in much greater detail Nordmann's type

species and the present author did the same for Kr0yer's species

furcatus in 190G, still retaining it in the genus and among the

Lernaeidae. But after the present detailed study of this family and
especially of their internal anatomy the species furcatus can no
longer be kept in the genus, and there are many good reasons for

transferring it to another family. Chief among these reasons are

the following:

1. While the second and third thorax segments are narrower than

the carapace there is no formation of a definite chitinized neck.

2. The fourth thorax segment is indistinguishnbly fused with the

fifth and genital segments, the only indication of its presence being a

pair of fourth legs on the ventral surface of the trunk.

3. The trunk is much too short and too strongly flattened dorso-

ventrally for a Lernaean; it has large posterior processes, as long

as itself, into which the body cavity extends; it has a distinct abdo-

men, also strongly flattened dorso-ventrally, and also with posterior

processes into which the body cavity extends.

4. The second antennae are distinctly ventral and are not chelate,

there is no retractile proboscis, and all four pairs of legs are biramose

with one-jointed rami.

5. The ovaries extend forward nearly to the anterior end of the

fourth thorax segment; the eggs in the oviducts are more or less

spherical and not packed like a row of coins; the QEg strings are very

short and stout and there are only 10 or 15 eggs in each string.

Such cumulative differences necessitate the separation of this

species from tlie others in the present genus and the new name
Peniculisa furcata is proposed for it. Furthermore, the majority

of these differences are just as effective for separating it from the

Lernaeidne, and as they all correspond with the characters of the

Dichelestiidae the present author would transfer the species to that

family.

This leaves in the genus Pentculus three species already described,

to which is here added a fourth that is new to science.

KEY TO THE SPECIES.

1. Trunk short, twice as Ion?; ns wide; proboscis also short nnd slender; second

antennae enlarged into disks at the tips (u mm.)* calamus Nordniann, 1SC4.

» Average total length of species.
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1. Trunk three and a half times as long as wide; proboscis long and stout;

fourth isegment two-thirds as wide as the trunk (9 mm.)
clavatits Kr^yer, 1SG3, p. 4G.

1. Trunk five times as long as wide; proboscis sliort and slender; fourth seg-

ment less than half the width of the trunk (9nnn. ) fistula Nordmann, 1S24.

1. Trunk seven times as long as wide; proboscis short and stout; fourth seg-

ment only slightly narrower than the trunk (G.25 nun.)

fissiijcs, new species, p. 47.

PENICULUS CLAVATUS (Muller).

Plate 1, figs. 1-7.

Pcnirulns clnvatvs KK0YEn, Bidrag til Kuudskab om Snyltekrebsene, 1S63,

p. 2CG. pi. 14, fig. S, «-£/.

Lvrnuca thivuta Mulleis, Zoologia Danica, 1779, p. 3S, pi. 33, fig. 1.

Host and record of specimens.—Eleven specimens were obtained

from the fins of Sehastes marinus by the United States Bureau of

Fisheries steamer Speedwell during the summer of 1878 at stations

138, 184, and 198 off Cape Ann, Massachusetts. These 3 lots have

received respectively Cat. Nos. 47782, 38028, and 47781, U.S.N.M.

A single female was taken from the dorsal fin of the same host off

Salem, Massachusetts, in August, 1877, and has been given Cat. No.

47783, U.S.N.M..

Specific characters of female.—Cephalothorax subspherical, as

wide as long, a little pointed anteriorly where it forms a bluntly

rounded rostrum, to whose lateral margins are attached the first

antennae, and to whose anterior margin are attached the larger

chelate second antennae; no horns or processes of any description;

ventral surface circular in outline and deeply concave, the long pro-

boscis being attached to the bottom of the depression.

The second and third thorax segments form a slender neck, flat-

tened dorso-ventrally, chitinized, somewhat enlarged through the

bases of the third legs, and bent forward at an angle of 45° just

in front of the enlargement.

Fourth segment two-thirds the width of the trunk, from which it

is separated by a deep groove; the fourth legs are attached to its

posterior margin. The trunk is cj'lindrical, three and a half times

as long as wide, of the same diameter throughout, and abruptly

rounded posteriori}'. The abdomen is a minute tubercle close to the

dorsal surface, but showing distinct anal laminae, each of which is

armed with three long setae and two shorter ones. The ^g'g strings

are one-fourth the width of the trunk and nearly twice the length

of the entire body.

The first antennae are turned backward along the lateral margins

of the cephalothorax; they are three-jointed, the basal joint the

shortest, the second joint the longest, the two terminal joints well

armed with setae. The second antennae are stout and unguiculate,
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with their basal joints large, considerably inflated, and fused only

at their origin, Avhile the terminal claws are stout, strongly curved,

and folded downward and inward against the basal joints and toward

each other.

The proboscis is as long as the neck and of medium diameter, some-

what narrowed at the tip with an intricate supply of muscles for

retraction and protrusion. The mouth opening is terminal and cir-

cular and is surrounded by a delicate fringed membrane. The first

maxillae arc minute and one-jointed, tipped with a small seta and

situated on the sides of the proboscis just at the base of the terminal

narrowing. The second pair are also on the sides of the proboscis,

posterior and ventral to the first pair; they are slender and two-

jointed, the terminal joint half the length of the basal and tipped

with a short curved claw. Only the basal plates are present in the

four pairs of legs, the rami having disappeared; these plates are

notched on the outer margin near the distal end.

Total length, 9 mm. Trunk, 7.50 mm. long, 2 mm. wide. Egg
strings, 17 mm. long, 0.50 mm. wide.

Color (preserved material). Head and neck a grayish yellow,

trunk a dark cinnamon brown, egg strips a lighter brown.

(clavatus, club-shaped.)

Remarks.—This species was originally described by INIiiller and re-

ferred to the genus Lernaea^ but when Kr0,yer rediscovered it he

recognized at once that it did not belong to that genus but to Nord-

mann's Peniculus.

Claus suggested (18GS, p. 12) that Kr03'er's clavatus and Nord-
mann's fistula were the same species, but the present description and
figures make it certain that the two species are distinct. The general

body proportions are very dill'erent, as can be seen from the key

(p. 4G), especially the length of the proboscis and trunk, the width
of the fourth segment, and the relative size of the abdomen. These
ditFerences are carried still farther in the details of the appendages,

none of which correspond with those given by Claus for fistula.

Claus recorded that the first antennae were broken on all the

specimens at his disposal, but fortunately they were present on
several of the present specimens and are given in detail in figure 3.

As distinctive characters in the internal anatomy of this species

we may notice the comparatively narrow OA'iducts and wide cement

glands, the glandular portion of the latter being actually wider

than the oviducts and distinctly segmented. The ovaries also are

short and broadly ovate or heart-shaped.

PENICULUS FISSIPES, new species.

riiito 2, fij,'s. S-14.

Ilost and specimens.—Seven females were obtained from tlie fins

of an unknown fish by the United States Bureau of Fisheries
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steamer Albatross at Laredo Bay, in the Straits of Magellan, Janu-

ary 22, 1888. These have received Cat. No. 47784, U.S.N.M, and

become paratj^pes of the new species; from them a single female

was selected to serve as the species type with Cat. No. 47785, U.S.N.M.

/Specific characters of female.—Cephalothorax elliptical, a little

less than twice as long as wide and flattened dorso-ventrally, with

a well-defined lateral lobe on either side at the posterior end; ros-

trum short and wide and broadly rounded; tripartite eye large and

so deeply buried as to be nearer the ventral than the dorsal surface.

Neck comparatively wide and bent ventrally at an angle of 45°

;

third thorax segment elongated, but not much widened posteriorly;

fourth segment relatively long and nearly as wide as the trunk,

from which it is separated by a deep groove.

Trunk narrow-cylindrical and seven times as long as wide, squarely

truncated posteriorly; abdomen hemispherical and half the diame-

ter of the trunk, with well-defined anal laminae, each armed with

three long plumose setae and two smaller, non-plumose ones; ^gg
strings one-third the diameter of the trunk and two-thirds longer

than the entire body, with narrow masses of cement substance at

their tips.

First antennae slender and three-jointed, basal joint the shortest,

the other two about equal and well armed with setae; second antennae

with a stout basal joint and a short and strongly curved terminal

claw; proboscis short and wide, mouth opening large, circular, and

terminal, surrounded by a narrow stiff rim; first maxillae minute,

one-jointed, tipped with two tiny setae and fastened to the lateral

wall of the proboscis; second maxillae comparatively large, basal

joint long and stout and armed with a short spine on the posterior

margin near the center, second joint half as long and tipped with a

short curved claw; the distal end of the basal joint and the proximal

end of the second joint are tapered so that the appendage is narrowed

at the joint. The basal laminae of the first three pairs of swimming
legs are rounded triangular, with a narrow sinus on the inner mar-

gin near the base, each one split diagonally from the apex of the

triangle to the base of this sinus. The fourth pair has a knob in

place of the sinus and the split extends only to the center of the

lamina.

Total length, G.25 mm. Length of trunk, 5.12 mm. ; width, 0.75 mm.
Length of egg strings, 10.50 mm.; width, 0.25 mm.

Color (preserved material), a uniform light yellow, the carapace

and swimming legs with spots of dark brown pigment more or less

sj'mmetrically arranged.

(fissipcs, fissus, cleft and pes, foot, alluding to the diagonal split in

the basal laminae of the swimming legs.)

Type.—Female, Cat. No. 47785, U.S.N.M.
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Remarks.—It is unfortunate that the name of the host of this in-

teresting species was not known or at least was not recorded. Its

chief external distinguishing characters are the long and narrow

trunk, the long and w ide fourth thorax segment, and the split basal

plates of the legs. In the internal anatomy especial attention is

called to the exceptionally long ovaries, ^Yhich are conical, extend

nearly the entire length of the trunk, and taper to a sharp point pos-

teriorly. The oviducts are a little wider than the ovaries and also

a little longer, since they extend to the vulvae. The glandular por-

tion of the cement glands is relatively short and very indistinctly

segmented, the ducts are longer than the glandular portion and

straight. The intestine is comparatively narrow.

Genus PERODERMA Heller.

Perodcrnta Hellek, Eeise tier Fregatte Novara, 1S65, p. 250.

Taphrohin Corxalia, Attl della Societa Itallana di Scienze Naturall, voL

18, 1875, pt. 2, pp. 197-200.

External generic characters of female.—Cephalothorax globular,

without horns but with a dense tuft of ramifying tubules on the

frontal margin of the head; the bases of these tubules are swollen

into flasks and their tips are somewhat tumid ; neck cylindrical, join-

ing the trunk at right angles about one-third the distance from its an-

terior end; trunk an elongated ovoid, narrowing posteriorly; egg

strings attached to the posterior end and four times the length of the

trunk, slender and straight; eggs numerous, uniseriate, and tightly

packed like a row of coins; no abdomen.

First antennae three-jointed, setiferous; second antennae two-

jointed, chelate; proboscis short and conical, inclosing a pair of

mandibles; two pairs of maxillae, the second pair tippod w^ith stout

claws; three pairs of swimming legs, first two pairs close together

and biramose, third pair removed some distance and uniramose, all

the rami two-jointed and bearing plumose setae (adapted from Richi-

ardi, 187G).

Internal generic characters of female.—No exact description can be

given through lack of material, but from the analogy of the new genus

CoUipravus (p. 78) it is certain that the insertion of the neck into the

side of the trunk instead of at the anterior end profoundly modifies

the arrangement of the generative organs and the digestive tube.

And hence the internal morphology, when obtained, will differ mnrk-

edly from that of Lernaeenicus, Sarcotretes, and Cardiodectes. But
since the neck is inserted in the center (laterally) of the trunk and at

right angles to its axis it does not seem probable that there will be

any disturbance of the bilateral symmetry, as there is in CoUipravus

and Phrixocephalus.

77403—Proc.N.M.vol.53—17 4
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Genus habitat.—This genus burrows into the hiteral muscles of its

host and penetrates to the vertebral column; the tubular cephalic

processes adhere to the vertebrae, pass through the apertures in the

lateral hj-pophyses, and finally reach the peritoneum.

J'l/pe of the genus.—Peroderma cylindricum Heller, monotypic

(Peroderma, irdpw, to pierce, and oe'pjj-a, the skin.)

Remarks.—The distinctions which separate this genus from Ler-

naeenicus and Cardlodectes are given elsewhere (p. 51). Ivichiardi,

from whose description and figures the above genus diagnosis is taken,

afterward (18S1) briefly described a second species, ;?e?em, and a j^ear

later a third species, heUottli, for neither of which were an}'' figures

given. This third species, again described and figured by Jungersen

in 1911, is here referred to the new genus Cai^diodectes (p. 52).

AVith reference to the species jyetersi Eichiardi said that it dif-

fered from cyHndriciim in the greater development of the cephalo-

thorax, in the larger number of tubular cylindrical appendages, dis-

posed regularly in tufts, in the fact that the neck was straplike

instead of cylindrical, in the subterminal insertion of the neck in

the trunk, in the curvature of the trunk, and in the fact that the egg

strings were four in number instead of two, were coiled into a tight

spiral, and were separated a little distance from one another. "Wliat-

ever may have been the form which he thus described, it is reason-

ably certain that it did not belong to the genus Peroderma.

The species hranchiata proposed by Bassett-Smith^ was not de-

scribed in sufficient detail to warrant its separation from cylindricum,

and it can not be established as a valid species until such distin-

guishing characters are forthcoming.

Thus we are left with only the original type species.

CARDIODECTES, new genus.

External generic characters of female.—Cephalothotax ellipsoidal,

with a tripartite eye at the anterior end over the base of the esophagus

and not very deeply buried; entire anterior portion covered with

dichotomously branched processes, subcorneous in texture, which ra-

diate chiefl}^ from a pair of anterior horns and which form a spherical

mass nearly equal in diameter to the trunk; horns continued along the

lateral margins; neck hardened but remaining one-third the diameter

of the trunk, bent twice at right angles, first backward at the base

of the cephalothorax, then forward at about the center; trunk cylin-

drical and straight; abdomen hemispherical and dorsal, with a pair

of minute anal laminae ; Qgg strings long and straight, eggs tightly

packed. Two pairs of minute antennae, second pair chelate; one

pair of tiny maxillae; four pairs of swimming legs, first two pairs

»Ann. Mag. Nat. Uist. (7), vol. 1, 1898, p. 13.
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close together and biramose, third pair removed a little distance and
uniramose, fourth pair still farther back and destitute of rami; all

the rami present are two-jointed and heavily armed with setae.

Internal (jcnerlc characters of female.—Esophagus at right angles

to the axis of the cephalothorax; stomach without convolutions;

intestine passing to the dorsal surface of the trunk; rectum short

and inclined toward the dorsal surface; ovaries situated near the

anterior end of the trunk, dorsal to the intestine; oviducts straight

and flattened laterally; cement glands straight, narrow, and paral-

lel, glandular portion shorter than the ducts; chitinogcn layer of

body wall especially well developed in the anterior thorax and neck,

where the outer layer shows numerous pore canals.

Genus halitat.—This genus penetrates from the outer surface of

the isthmus of the host through the intervening tissues and buries its

head Avith the anterior processes in the bulbus arteriosus of the fish's

heart.

Type of the genus.—Cardlodectes medusaeus (Wilson), first

species.

{Cardlodectes, Kaph'ia, the heart, and 577^7175, a biter or torturer.)

Remarks.—This new genus is established to include the species

originally described by the present author as Lernaeenicus medusaeus
in 190D, and noted by Brian in 191-2, and a species described by
liichiardi in 1SS2 as Perodcrma hellotti and noted by Jungersen in

1911.

For the original description of medusaeus there was but a single

specimen available, and it could not be injured. Hence, investiga-

tion was confined to what could be seen from the outside without
removing the branched processes. In the present instance these

processes were removed and the cephalothorax was cleaned of every-

thing except the lateral horns. In this way the antennae and mouth
parts were laid bare.

This genus differs from Lernaeenicus in that it has these processes

in place of hard chitin horns, it shows no body torsion, the proboscis

is not extensile, and there are but three pairs of legs with rami in-

stead of four.

The two species mentioned above do not belong to the genus
Perodcrma^ as suggested by Jungersen, first because that genus does

not possess the soft and laminate lateral horns, which here appear
behind the processes. Again, in Perodcrma the processes are tubu-

lar, and their interior communicates with the general body cavity;

they also cover the entire head and conceal the antennae and mouth
parts. Here they are solid and the swimming legs and antennae are

left free.

In Perodcrma the neck is at right angles to the trunk and opens
out of the side of the latter, as in the new genus ColUpravus^ but
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here the neck is a continuation of the trunk in line with the body

axis, as in Lernaeenicus.

This must produce a great difference in the internal anatomy and

alone is sufficient to distinguish the genera. The swimming legs are

smaller and less developed in the present genus, and only the cepha-

lothorax is buried in the bulbus arteriosus of the fish's heart, while

in Peroderma the entire body is buried in the lateral muscles of the

host, leaving only the egg strings hanging free, and the tubular

cephalic processes adhere to the vertebral column. The species may
be distinguished as follows

:

EET TO THE SPECIES.

Egg strings much longer than the body ; soft lateral horns entirely confined to

cephalotliorax mcdusaeus (Wilson), 190S, p. 52.

Eggs strings only a quarter the length of the body ; lamellar wings on the

thorax also heUotiii (Richiardi), 1S82, p. 55.

CARDIODECTES MEDUSAEUS (Wilson).

Plate 3, figs. 15-23.

Lernaeenicus mcdusaens Wilson, 1908, p. 458, pi. 76, figs. 99 and 100.

—

BniAN, 1912, p. 27, pi. 10, figs. 1-5.

Host and record of specimens.—Two females were obtained from
the throat of Nannohrachium leiicopsarum on the Pacific coast at

stations 4434 and 4541 by the United States Bureau of Fisheries

steamer Albatross in 1904.

One has received Cat. No. 4778G, U.S.N.M., while the other was
sacrificed to obtain the data given below. Both specimens, as also

the one obtained in 1908, were fastened to the throat of their host,

with the head and frontal processes buried in the bulbus arteriosus

of the heart, the body turned back at right angles outside the fish's

skin, with the ventral side of the parasite toward its host. Naturally

there would be but a single specimen on each fish, since there would

be no room for a second parasite's head within the fish's heart. A
third specimen was obtained by the Bureau of Fisheries' steamer

Albatross at Misaki, Japan, in the throat of Diaphus glanduliferus.

As the host is small the two have been preserved together with Cat.

No. 47823, U.S.N.M.

Specific characters of female.—Cephalotliorax ellipsoidal, nearly

as wide as long and evenly rounded ; a pair of soft horns extending

forward from the anterior margin and a second pair extending out-

ward and ventrally from the postero-lateral margin, the bases of

the two pairs running together along the sides of the head. The
posterior pair are divided into lobes, more or less swollen into

spneres, while the anterior pair are strongly flattened dorso-ven-

trally, and from them chiefly, but also to some extent from the ante-



K0.2194. NORTH AMERICAN PARASITIC COPEPODS—WILSON. 53

rior surface of the head, radiate the dichotomously branched soft

jn-ocesses, whose tips are tumid and swollen into spheres.

These processes radiate backward along the surface of the head as

well as forward and sidewise, and entirely cover tli2 anterior cepha-

lothorax, extending back dorsally to the second antennae and ven-

trally to the base of the posterior horns. They thus form an ovoid

mass (fig. 16), the point of the oval anterior and the long axis in-

clined to the axis of the head.

Anterior thorax enlarged and bent dorsally at right angles to the

head, then narrowed posterior to the fourth pair of Wgs into a cylin-

drical and chitinized neck, which is again bent at right angles, this

time ventrally, bringing the axis of the trunk parallel to that of the

head.

Trunk cylindrical, increasing gradually to its full diameter and
then continuing that size throughout its entire length, with a slight

lobe on either side around the vulva. Abdomen hemispherical, in-

clined dorsally, and about one-third the diameter of the genital seg-

ment and one-half longer than wide. Egg strings one-fourth the

diameter of the trunk and one-half longer than the entire body.

First antennae two-jointed, the terminal joints well armed with

setae and turned outward and downward parallel with the dorsal

surface of the head and at right angles to the head axis. Between
the bases of these antennae and projecting from the dorsal surface is

a small rostrum. Second antennae three-jointed, thickset, and

chelate. Proboscis turned down ventrally between the bases of the

anterior horns and consisting of a short tube somewhat enlarged at

the tip and nonretractile, judging by the lack of muscles. Dorsal to

the base of the proboscis and anterior to the end of the stomach is a

well-defined tripartite eye, which is not very deeply buried. On
either side of the proboscis near the tip is a minute two-jointed

maxilla, the terminal joint tipped with a short claw.

Of the four pairs of swimming legs the first two are close together

and just behind the bases of the posterior horns of the head, the

third pair is removed a greater distance and is attached in front of

the groove between the third and fourth segments, while the fourth

pair is at a still greater distance and just in front of the beginning of

the neck. Each leg consists of a triangular basal joint joined to its

fellow by a chitin framework across the midline; each leg of the

first two pairs has two short rami, the third leg has but one, while

the fourth leg has none; the rami are indistinctly two-jointed and

rather heavily armed with setae.

None of the chitin fragments of the sterna can be seen between

the base of the legs, as noted in C. hellottii by Jungersen (1911, p.

13), and no furca or longitudinal ribs similar to those found in

Peroderma by Richiardi.
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Total length, not accounting for curves, 8 mm. Length of head,

including processes and horns, 2.50 mm. Length of trunk, T mm.;

diameter, 1.30 mm. Length of egg strings, 1-i mm.
Color (preserved material), a uniform light 3'ellow.

{medusaeus, medusa-like, alluding to the anterior processes.)

Intc7'nal anatomy.—The chitinogen layer of the body wall is

somewhat thickened in the second, third, and fourth thorax seg-

ments, and also in the anterior end of the fifth segment. "While there

are no definite skin glands as in Sarcotrctes^ there are many large

conical or funnel-shaped pores through the outer chitin layer in these

regions, which communicate with the chitinogen cells and may well

serve as excretory ducts (fig. 21).

Esophagus inclined ventrally to the axis of the head and opening

into a stomach which is somewhat unsymmetrical as can be seen from

figure 19, which has no convolutions, and which sends out no lateral

processes. The ovaries are comparatively short and narrow, while

the oviducts are very wide, filling nearly the whole cavity of the

trunk (fig. 15).

The cement glands do not reach the anterior end of the oviducts,

and are somewhat flattened dorsoventrally between the latter and

the body wall, while the oviducts are a little flattened laterally.

Iiemarks.—This description is intended to supplement and in a

few particulars to correct the one previously given. The former

specimen was evidently injured on removing it from the fish. These

two specimens were sent still attached to their host and were re-

moved uninjured.

The characters which distinguish the species from Richiardi's

hellottii are in the position and arrangement of the frontal processes

and the posterior soft horns. In hellottii the frontal processes ex-

tend backward on the ventral surface a considerable distance be-

yond the base of the head and the soft posterior horns, while there

is an additional pair of laminate processes or wings on the sides of

the second thorax segment, as Richiardi stated.

In medusaeus the frontal processes only extend to the anterior

margin of the posterior horns, the latter are distinctly on the ccphalo-

thorax, and there is nothing on the sides of the second thorax seg-

ment (fig. 18).

Ikloreover, in medusaeus there are no vestigial second maxillae an-

terior to the first legs, as noted by Jungerscn for hellottii.'^

The species found by Brian on Myctophum aifine and referred to

medusaeus appears to be correctly located, as will be seen by com-

paring his plate 10, figure 5, with plate 3, figure 15, of the present

paper.

» Vidensk Meddel, fra den Naturh. Foren., vol. 64, 1911, p. 13, fig. 1, text, pi. 2, flg. 27.
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CARDIODECTES BELLOTTII (Richiardi).

Plate 21, figs. IGl and 1G2.

Pcrodcrma hcUottii Hicui^vedi, Atti della Soc. Tose. Processl Verbal!, voL

3, 1SS2, p. 149.

Perodcrma bcUuttii Jungeksen, Vid. Medd. fra den Naturh. Foren., Kl^ben-

luivu, vol. C4, 1011, pp. 11 and 13.

riost and record of specimens.—Two specimens of Scopelus glaci-

alis, each infested with a single parasite of this species, were kindly

sent to the author by Prof. F. E. Jungersen. They were collected

by the Danish steamer Thor at the Straits of Gibraltar in 1910. One
of the parasites was removed from its host, cleared, and mounted;
the other, still attached to its host, has been placed in the United
States National Museum, with Cat. No. 49701, U.S.N.M.

^Specific characters of female.—Cephalothorax ellipsoidal, as wide

as long, and smoothly rounded; soft horns on the anterior margin
folded and turned inward toward each other; base of posterior

horns extending across the second and onto the third thorax segment;

each horn is flattened into a soft lamina, projecting ventrally, and
somewhat enlarged at the tip; there is no division into lobes and
no swollen spheres as in mcdusaeus.

Frontal processes longer than the others and projecting far in

front of the head; those which radiate backward along the ventral

surface of the head also project beyond the tips of the posterior

soft horns; the entire mass of processes is thus an elongate ellipsoid,

a little narrower anteriorly than posteriorl3\ The separate processes

are considerably flattened, and are lobed and branched so that they

closely resemble the fronds of the common seaweed Fiicus.

The neck is bent twice as in medusaciis, first dorsally posterior

to the base of the soft horns, and again ventrally behind the fourth

legs.

Trunk cylindrical or somewhat spindle-shaped, being widest at

the center and narrowing toward the posterior end ; no lobes at the

bases of the egg strings; abdomen hemispherical and inclined

dorsally, less than a quarter of the diameter of the genital segment;

egg strings one half wider than the abdomen and a quarter of the

length of the entire body.

First and second antennae similar to those of mcdusaeus ; probos-

cis somewhat larger, but apparently nonretractile; maxillae two-

jointed and tipped with a small claw; maxillipeds rudimentary,

consisting of a small basal joint tipped with a seta, and situated

about halfway between the proboscis and the first swimming legs.

Four pairs of swimming legs, first two pairs biramose, rami two-

jointed, third pair uniramose and two-jointed, fourth pair consist-
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ing of only the basal joints, without rami or setae; first three pairs

well armed with setae.

These legs are arranged like those of medusaeus, the first and

second pairs close together, the second pair about opposite the cen-

ter of the posterior soft horns, the third pair at a greater distance

near the posterior margin of the third segment, the fourth pair

at a still greater distance near the posterior end of the fourth seg-

ment.

Scattered chitin fragments which probably represent the origi-

nal thoracic sterna are found in the spaces between the legs.

Color (preserved material), a uniform light yellow.

Total length, not estimating the curves, G mm. Length of head,

including processes and horns, 2 mm. Length of trunk, 5 mm. ; di-

ameter, 1.15 mm. Length of egg strings, 1.50 mm.
{hellottii. to the Milanese ichthyologist, C. Bellotti.)

Internal anatomy.—The internal anatomy is very similar to that

of medusaeus, with the following differences. The chitinogen layer

is much thickened in the genital segment as well as in the anterior

thorax segments. There are the same large conical or funnel-shaped

pores in the outer skin, communicating with the inner chitinogen

cells. The ovaries are somewhat longer and wider while the oviducts

are not quite as wide, but the latter are still comparatively very

wide and are flattened laterally like those in medusaeus. The cement

glands are longer and reach in front of the anterior ends of the

oviducts; they are cylindrical and are not flattened. These specific

distinctions will supplement those already given under medusaeus^

and may serve to establish the two species upon a more substantial

basis.

Genus LERNAEENICUS Le Sueur.

Lernaea (part) SowERnY, Tueton, Buvinville, Cuvieb, etc.

Lcrneocera (part) Blainville, Journ. de Physique, vol. 95, 1S22; Lemeocera

surriraiis, third species, p. 376, a synonym for Lcrnaccnicus sprattae.

Lemeaenictis (part) Le Sueub, Jotirn. Acad. Nat. Sci., Pliiladelpliia, vol. 3,

1824, p. 2S9. Type Lcrneocera radiata Le Sueur, second species.

Lernconema (part) Milne Edwards, Hist. Nat. des Crustaces, 1840, vol. 3,

p. 524; L. monillaris, second species, p. 525, a synonym for Lcrnaeenicua

sprattae.

Forocnlum Wm. Thompson, Cat. Museum College of Surgeons, 1843 ; Foro-

culum sprattae, single species, a synonym of Lernaeeniens sprattae.

Lerneaenicus Fowler, Report New Jersey State Museum for 1911 (1913),

p. 87.

External generic characters of female.—Head not separated from

the thorax, in line with the body axis, or bent forward at right angles,

with a deeply buried tripartite eye over the base of the esophagus;

horns slender, cylindrical, chitinous, 2 to 10 in number, simple or

branched; anterior thorax enlarged through the bases of the swim-
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ming legs, then becoming filiform and chitinous, twisted and usually

flexed; trunk cylindrical and straight; abdomen straight, narrower

than trunk and of varying lengths; anal laminae minute and desti-

tute of setae; egg strings filiform and very long, eggs uniseriate and
strongly flattened. Two pairs of antennae, second pair chelate;

proboscis large and extensile; mandibles without teeth; one pair of

maxillae, no maxillipcds; four pairs of swimming legs close together

behind the head, first two pairs biramose, third and fourth pairs

uniramose.

Internal generic characters of female.—Esophagus short, straight,

and inclined to the body axis; stomach without lateral lobes but with

one or two convolutions, passing insensibly into the intestine, which
is very narrow in the neck, but wider than the stomach in the trunk,

abruptly contracted at the posterior end of the abdomen into a nar-

now rectum; ovaries paired, short, wide, and strongly flattened be-

tween the intestine and the dorsal body wall at the anterior end of

the trunk; oviducts passing around the intestine to the ventral sur-

face and then straight back to the vulvae, eggs tightly packed like

a row of coins ; cement glands slender, cylindrical.

Genus habitat.—This is a genus of muscle borers; they penetrate

from the outside surface of the host's body into the underlying tis-

sues, sometimes from the throat, sometimes from the sides of the

body, sometimes from the vicinity of the fins. In some species there

are peculiar frontal processes by means of which they fasten them-
selves to a bone, but they are usually anchored by the cephalic horns,

and a cyst is formed around the horns, the head, and the anterior

neck.

Tyj)e of the genus,—Lemaeenicus radiatus Le Sueur, type by
elimination.

{Lemaeenicus^ Lernaea^ and enico,, to torment or torture.)

KET TO THE SPECIES OB" THE GEXDS LEUXAEEXICDS.

1. 3 to 9 or 10 horns, cyUndrical, chitinous, branched 2
1. Only 2 horns, a lateral pair, short and unbranched 3
1. No horns, but instead 2 or 3 small and soft knobs 4
2. Horns usually 5, arranged radially in one set; head in line with thorax; no

attachment plates (40 mm.)* radiatus Le Sueur, 1S24, p. .'jQ.

2. Horns in two sets, one at posterior end of head, tlie other behind the fourth
legs; head at right angles to thorax; four attachment plates in front of
antennae (12 mm.) poli/ccraus, new species, p. G2.

2. Horns, 3^ triangular or conical, in one set; no attachment plates; head at
right angles to thorax (13 mm.) cncrasicholi (Turton), 1S07.

3. Horns pointed backward; no attachment plates in front of antennae; neck
often monlliform {2r, mm.) sprattac (Sowerby), 1804.

S. Horns pointed laterally; four attachment plates in front of antennae; neck
never monlliform (25 mm.) afflxus, new species, p. G4.

* Average total length of species.
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4. Abdomen more than half the length of the trunk 5

4. Abdomen short and blunt 6
6. Posterior horn half the length of the head, lateral horns much shorter; ab-

domen twice the length of the trunk (45 mm.)
louyivcntris, new species, p. G6.

5. Posterior and lateral horns the same length; abdomen a little longer than
the genital segment (70 mm.) procerus (Leidy), ISSS, p. G9.

5. Posterior and lateral horns the same length as the head ; abdomen as long

as the genital segment (50 mm.) vorax Ilichiardi, 1S77.

5. Posterior and lateral horns one-third the length of the head ; abdomen much
sliorter than genital segment (70 mm.) polijnemi Bassett-Smith, 1S9S.

6. Head subtriangular, with no lateral horns, but with a single dorsal tubercle;

neck three times the length of the trunk; abdomen very minute (28 mm.)
gracilis Heller, 1SG3.

6. Head hastate, bluntly pointed anteriorly ; two lateral and a dorsal knob

;

neck shorter than the trunk; abdomen of medium size (40 mm.)
sardinac Baudouin, 1904.

6. Head club-shaped, with lateral but no dorsal knobs; abdomen lacking, the

trunk ending in a point (GO mm.) Icsucurii Milne Edwards, 1840.

Eemarks.— Three species, ahdominalis ISIilne Edwards, 1840,

Idbracis and sargi Richiardi, 1880, ascribed to this genus have never

been figured, and the hist two have not even been described, so they

are of necessity omitted.

Four species, infexus and nodicornis Steenstrup and Liitken, 18G1,

gempyli Horst, 1878, and ertstallformis Brian, 1912, are transferred

to the new genus Sarcotretes established by Jungersen in 1911. With
reference to the horns we may notice that in the genus Lernaea they

are always soft, while in Lernaeenicus those of the first two species

in the key (radlatus and pobjceraus) are as chitinous as in Ler-

naeocera, those of sprattae and affixus are only partially chitinized,

while the horns, or better, the loiobs of the remaining species are

usually soft.

The two species, vorax and neglectus^ described and figured by

Richiardi in 1877, are probably identical. The only dilfcrence which

Richiardi could find in them was that neglectus averaged only two-

thirds the size of vorax. He himself said of the former species,

" It is impossible to find in its general form any characters which

will distinguish it from vorax. It does not differ in the form and

position of the antennae, the buccal apparatus, the maxillipeds, the

number and conformation of the segments or in the form of young
individuals, and hence in the progressive deformation of the testa

as also in the mode of attachment to the body of the host" (p. 20G).

In other words, we have to conclude that it does not differ at all, but

is the same species and hence neglectus is made a synonym of vorax.

In his profile view Richiardi represented the eye of vorax as actually

protruding from the dorsal surface of the head.
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In all the species examined by the present author the eye is just

above the esophagus and a considerable distance beneath the dorsal

surface, as is shown in figure G9.

In dealing with this genus Fowler^ said in the key to the genera

of the Lernaeidae (p. 8G) :

" b. No vestiges of feet ou under surface of body, nor any appendages repre-

senting them Lcnicacnicus."

and again (p. 87), in the genus diagnosis of Lernaeenicus, " Thoracic

limbs placed close together just behind head, first t\Yo biraniose,

third and fourth uniramose, and all with two joints." The latter

of course is the correct statement. The spelling " Lerneaenicus " is

too obviously a printer's error to be worthy of a second thought.

LERNAEENICUS RADIATUS LeSacur.

Plate 4, figs, 24-35, plate 5, figs. 3G-41.

Lerncocera radiata LeSueuk, Journ. Acad. Nat. Scl. Philadelphia, vol. 3,

1824, p. 2SS, pi. 11, tig. 1. Tlie new genus Lcrnaccnicus proposed, p. 289.

Lernca radUtta De Kay, New York Fauna, Crustacea, vol. G, 1844, p. GO.

Lernconcma radiata S. I. Smith, Ilep. Comm. Fish, for 1871 and 2, p. 578

(284), pi. 7, fig. 30.

Lernaconema radiata R. Rathbun, Proc. U. S. Nat. Mus., vol. 7, 1884,

p. 491.

Lcrncoccropsis scptcmramosiis Fowlek, Rep. N. J. State Museum, 1911

(1913), p. 92, pi. 24.

Lerneaenicus radiatus Fowlee, Rep. N. J. State ^luseum, 1911 (1913),

p. 87, pi. 21; Proc. Acad. Nat. Sci. Phiiadelpliia, vol. 03, 1913, p. C2.

Host and record of specimens.—There are in the United States

National Museum collection 48 vials containing specimens of this

species as follows: From the tomcod, Microgadus tomcod^ Cat. Nos.

614G, 8283, 8285, 8G8T, 12298, 12299, 12300, 3S025, 42318, 42321, 42338,

42339; from the menhaden, Brevoortla tijrannus, Cat Nos. GOOl, G002,

G0G3, 8282, 11G17, 183G9, 42323, 42331, 42337, 42345, 47790, 47791;

from the killifish, Fundulus hcterocUtus, Cat. Nos. 42311, 42317,

42335, 42343, all so far mentioned taken at Woods Hole, Mass.; from

the eel, Angvilla hostonensis, Cat. No. 12293 from AVoods Hole, and

Cat. No. 42322 from Charleston, South Carolina; from the bliiefish,

Pomatomus saltatiix, at Woods Hole, Cat. No. 47787; from the glut

herring, Pomolohits aestivalis, at Woods Hole, Cat No. 12313; from

the shad, Alosa sapidissiyna, no localit}'. Cat No. 47789; from the old-

W'ife, Lciostomus xanthiwus, at Beaufort, North Carolina, Cat. No.

47788; from the smelt, Osmerus mordax, at Woods Hole, Cat No.

42350; from the hake, Urophycis tenuis, at Woods Hole, Cat. Nos.

* Crustacea of New Jersey, 1913.
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12303 and 12304; from the ale^Yife, Pomolohus pseudoharengus^ at

Woods Hole, Cat Nos. 130G9 and 42327; from the pursey minnow,
Cyprinodon variegatus, at Woods Hole, Cat. No. 8287; from the

anchovy, " EngrauUs vittafus,''^ in New York City market, Cat. No.

42349; from tlie Avhite perch, Morone amerkana, at Woods Hole, Cat.

Nos. 82SG and 8288; no host and no locality given. Cat. Nos. 617G and
35202.

The eight specimens in lot No. 12313 are heavily infested with

algae, but were removed from their host with exceptional care and
are finely preserved. Since Le Sueur's original specimens have been

lost these may well serve as surrogate types of the species.

Specific characters of female.—General body form elongate slender,

and graceful, the three body regions distinctly separated. Head
terminal and globular, with a conical proboscis as large as itself at-

tached to the ventral surface at right angles to the long axis.

Cephalothorax furnished with slender, filamentous, radiating chitin

horns, usually five in number and unbranched. But there may be any

number of these horns from 2 to 9; when there are only two they are

on a level Avith the dorsal surface at the extreme anterior end of the

head (fig. 29) ; when there are five they are arranged radiately around

this portion of the head like the spokes of a wheel (fig. 27). But
there may also be a smaller horn on either side of the base of the

second antennae, and two others, one on either side of the thorax,

on a level with the dorsal surface and opposite the fourth pair of

legs (figs 28 and 40). These horns may be of any length or they may
be reduced to mere knobs. When there are five, the typical number,

they are nearly equal and are arranged one dorsal, two lateral, and
two latero-ventral. When they differ in length the two lateral are

usually the longest and the dorsal one the shortest.

The free thorax or neck is somewhat enlarged immediately behind

the head through the bases of the legs, then quickly becomes fiiliform

and has the same diameter back to the trunk. The latter is elongate-

conical, the point of the cone at the base of the neck, the outer sur-

face smooth and without any traces of segmentation. Normally a

section of this trunk would present a circular outline, but in pre-

served material it often becomes flattened laterally. The Ggg strings

are the same diameter as the neck and one-half longer than the

body. In immature specimens the trunk is greatly reduced in length

and width, while the neck is proportionally increased in length,

and the egg strings then are often three times the length of the

whole body (fig. 20). The abdomen is a short, stout, and blunty

rounded cone, on a level with the dorsal surface of the genital seg-

ment, one-third the length and three-fourths the width of the latter,

and destitute of anal laminae or setae.
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The first antennae are short, slender, cylindrical, and three-jointed,

sparingl}'^ armed with setae, one at the tip of the distal joint and one

on the side of the second joint. The second antennae project from

the anterior margin of the head on either side of a short and pointed

rostrum. They are long, stout, and two-jointed, the joints about the

same length, the distal one ending in a stout chela, the claw shut-

ting down past a spiny projection on the inner side of the distal

joint.

Proboscis a bluntly rounded cone, soft and fleshy in texture, as

large at the base as the whole ventral surface of the head, and con-

stricted at about the center of its length. It is well supplied with

striated muscles, by means of which it can be protruded and with-

drawn, or moved from side to side. At the tip there is a large lobe

on either side and a central oval plate on the ventral surface. This

plate is convex ventrally and covered at the center with minute

three-cornered spines. Above this plate and between the lateral

lobes the slender cylindrical mouth-tube projects a short distance.

This is a very thin-walled, transparent tube, wrinkled transversely,

and held open by circular chitin ribs. It flares somewhat at the

tip, where it is surrounded by a delicately scalloped membrane. It

is extensile and can also be moved from side to side independently

of the rest of the proboscis.

On either side of the base of the ventral plate is a maxilla, which

is three-jointed, the terminal joint narrower and longer than the

ether two, which are about equal. At the outer distal corner of

the basal joint is a short spine; the terminal joint ends in a short,

Etont, and blunt claw.

The swimming legs each consist of flattened oval basal plate and

very short and blunt rami, destitute of setae; the first two pairs are

biramose, the last two pairs uniramose.

Color.—The head and proboscis are a deep fish-blood red when
freshly taken from the host, the neck a light horn color slightly

greenish, the central digestive canal more or less red when filled with

blood ; trunk dark red internally, surrounded by the yellowish-white

ovaries and oviducts ; egg strings a light greenish yellow.

Entire length, without egg strings, 40 mm. Length of trunk, 20

mm. Diameter of trunk, 1.50 mm. Greatest spread of horns, G mm.
Length of egg strings, 28 mm.

(radiatus, radiate, alluding to the usual arrangement of the

horns.

)

/Remarks.—The beautiful figures illustrating this species were

drawn some time ago by Kichard Kathbun, now assistant secretary in

charge of the Smithsonian Institution, and were generously turned

over to the present author together with valuable notes and de-
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tailed descriptions, so that the present account must be credited to

him practically in its entirety.

The two figures of the adult female were drawn by J. H. Blake and

are by far the best that have ever appeared of the species, since they

show a wealth of detail which is specifically accurate.

Mr. V. N. Edwards of the Bureau of Fisheries' station at Woods
Hole, who collected most of the specimens of this species mentioned

above, told the author that it was very common in the spring when
menhaden are abundant, but is found only occasionally during the

summer when these fish are much less plentiful.

The parasite is found on the sides and back of its host, usually not

far from, and often quite close to, the dorsal fin, and is sometimes

attached to the throat under the tongue, or to the edges of the opercu-

lum. They bury deeply in the flesh, with the cephalic horns wrapped

around some portion of the bony framework of the fish, or held firmly

between two bony plates of the operculum, and they make a bad sore.

The species can be readily recognized by the radiating cephalic

horns, the large fleshy proboscis, and the projecting second antennae,

which stand out prominently from the anterior margin of the head.

The number of horns as well as their arrangement varies consider-

ably, but a careful examination of all the oddities in the 200 speci-

mens belonging to the United States National Museum failed to

reveal a single one that could be separated specifically. They all

possessed the same large fleshy proboscis, projecting second antennae,

and swimming legs.

Consequently the new genus " Lerncoceropsis " proposed by

Fowler in his Crustacea of New Jersey (p. 92) can hardly stand, since

the only point in which it diiTcrcd from raditaus was in the possession

of two extra horns on the sides of the neck. There are at least a

dozen such specimens in the National Museum collection from the

same host that Fowler mentioned, but every one of them belongs

to the present species. Furthermore, Fowler's specimens show their

likeness ("ojisis") not to Lernaeoccra but to Lernaeenicus.

LERNAEEMCUS POLYCERAUS, new species.

Plate 5, figs. 42-47.

Host and record of specimens.—Two specimens were obtained

from the red goat fish, Upeneus maculatus by Dr. Edwin Linton

at Beaufort, North Carolina, in 1902, and are numbered Cat. No.

47807, U.S.N.M. A third specimen was obtained by Mr. V. N.

Edwards from the tomcod, Microgadus tomcod^ at Woods Hole in

1885. It has been given Cat. No. G147, U.S.N.M., and is made the

type of the species, the two others becoming paratypes.
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Specific characters of female.—General form comparatively short

and stout; head bent forward at right angles to the thorax, with

four attachment plates at its anterior end, in front of the antennae;

a pair of long, branched lateral horns at the posterior end of the

head ; two other lateral and a posterior horn, all dichotomously

branched, on the thorax behind the fourth legs; thorax much widened

between the two sets of horns; neck comparatively thick, flexed

behind the horns and again Avhere it joins the body; trunk a short

ellipsoid, slightly flattened laterally; abdomen three-fifths the diam-

eter of the trunk and nearly the same length, somewhat enlarged

through the center; Qgg strings the same diameter as the neck and
longer than the trunk.

First antennae minute, three-jointed, sparsely armed with setae;

second pair two-jointed and chelate; four attachment plates like

those in affixus, but each is deeply bilobed and the distal margins curl

over inwards.

Maxillae small and three-jointed, the terminal claw short and
blunt; proboscis large and long, protruded from the ventral surface

of the head and parallel Avith tlie axis of the thorax; two large lateral

lobes at the tip, but no ventral plate visible; mouth-tube much
swollen between the lateral lobes, then abruptly contracted to less

than half the basal diameter; first three pairs of legs with a single

ramus indistinctly segmented, the fourtli legs without a ramus.

Color (preserved material).—Neck and horns a j-ellowish cartilage-

gray; head red from the contained blood; body and egg strings a

brownish yellow.

Total length, without egg strings, 12 mm. Length of head and
neck, G mm.; of trunk, 3 mm.; of abdomen, 3 mm.; of egg strings,

8.50 mm. Greatest diameter of the trunk, 1 mm.
(poJyceraus, ttoXvs. many, and Kepas, a horn.)

IiemurJcs.—Doctor Linton recorded in his notes that this species

was attached to the gill cover of its host and that the surrounding

tissues were congested and inflamed. The single gnatfish from which

his specimens were obtained was the only one examined by him, so

there are no data as to the abundance of the species. It will be seen

that this species resembles radiatus in the number and hardness of

its horns and affixus in the possession of attachment plates, but its

general makeup and the details of the appendages are quite different

from both.

In general it may be recognized by its small size and its short and
stout trunk, the abdomen being as long as the genital segment.
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LERNAEENICUS AFFIXUS, new apecles.

Plate 6, figs. 48-Gl.

Host and record of specimens.—The tomcod, Microgadus tomcod^

seems to be the most frequent host of this species, and the United

States National Museum collection contains the following series of

specimens obtained at Woods Hole, Massachusetts. A single female

to serve as the type of the new species, Cat. No. 47792 ; a dozen fe-

males, Cat. No. 12311 ; 8 entire tomcod heads, with about 50 parasites

attached, Cat. No. 47797; 8 tomcod heads, with 100 parasites at-

tached, Cat. No. 47798 ; 40 females from the same host, at Fire Island

Beach, Long Island, Cat. No. 35982 ; 8 females, Cat. No. 47794.

It has also been found upon a few other hosts—three vials, contain-

ing 2, 3, and 8 specimens, respectively, from the killifish, Fundulus

heieroclitus, with Cat. Nos. 47793, 47795, and 47796 ; a single female

from the white perch, Morone amencana, Cat. No. 12301 ; two females

from the glut herring, Pomolohus aestivalis^ Cat. No. 42296.

Specific characters of female.—General body form very similar to

radiatus, with the three regions as distinctly separated; head turned

ventrally at right angles to the thorax, cylindrical, slightly larger

at the base and tip than in the center. No horns on the head, but a

single pair, short and unbranched, on the sides of the thorax oppo-

site the fourth legs; occasionally these horns may be branched, and

rarely there is a second pair posterior to the first, which are reduced

to mere stumps.

This species attaches itself to a bone, and hence the horns are not

used for anchorage. The organ of fixation is on the anterior end of

the head, just in front of the second antennae, and is made up of two

lamellae on either side, whose bases are attached along the midline

of the front of the head. At their bases these lamellae lie flat upon
the surface of the head and point away from each other ; they then

gradually curve forward until their tips are parallel, thus assuming

the shape of half a cylinder.

The anterior surface of the lamellae or the inside of the half

cylinder is applied directly to the bone, and cements itself so firmly

to the latter that the two can be separated only by cutting, the long

axis of the bone being parallel with the body axis of the copepod.

The edges of the lamallae are often thickened to make the fasten-

ing more secure. The thorax, genital segment, and abdomen are like

those of radiatus, except that the trunk is relatively lonj2jer and

wider, being from 10 to 15 times the diameter of the neck. The egg

strings are about one-third the diameter of the trunk and a little

longer, and are usually fairly straight. First antennae short and

stout, two-jointed, with two small spines on the terminal joint; sec-
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ond antennae one-jointed, the joint long and conical and furnished

on the inner margin with a cup-shaped socket, into which the tip of

the stout and strongly curved terminal claw shuts, forming a chela.

Proboscis long and narrow and parallel with the body axis in con-

sequence of the turning forward of the head ; it is shorter and much
narrower than in radiahis, and is not constricted at the center. It

terminates similarly in a pair of large dorso-lateral lobes and a sub-

quadrangular plate, from under whose base project the maxillae.

These are t^Yo-jointed, the basal joint the stouter and the longer, and
armed on its anterior margin near the center with a short spine.

The terminal joint is much shorter and narrower and is somewhat
enlarged at the distal end, to which is hinged the short and strongly

curved chiw. First two pairs of swimming legs with triangular

basal plates carrying two rudimentary rami; third pair with an ellip-

tical basal plate, reduced in size and carrying but one ranms; fourth

pair with an elliptical basal plate, still further reduced and with-

out any ramus.

The anal laminae are greatly reduced in size also, and consist of

tiny knobs, one on either side of the anus, and destitute of setae.

Color (preserved material), a uniform orange yellow; the head,

neck, and egg strings brownish, the body often spotted with brown.

Total length without egg strings, 20 to 30 mm. Length of trunk,

12 to 18 mm. ; diameter, 1.50 mm. Length of egg strings, 15 to 20 mm.
(afixus, fastened or attached, that is, to a bone.)

Remarks.—This species seems to be a parasite chiefly of the tomcod,
which it often infests in great numbers (see tables, p. 12). Its favor-

ite point of attachment is on the isthmus of the fish's throat, be-

tween the opercula, but it is also often found along the ventral mar-
gins of the opercula. It can I'C readily recognized by the fact that

it is always attached by the front of the head to a bone, and this

one character will separate it from radiatus when, as often happens,
the two are found together upon the same fish. Further distinctions

are the attachment lamellae, the forward flexure of the cephalothorax,

and the very short horns, only two in number. From pohjceraus^

which also possesses attachment lamellae and a forward flexure of
the head, it may be distinguished by its larger size, by the relatively

longer and narrower trunk, and by the one pair of unbranched horns
instead of two pairs of branched ones.

The bunching of this parasite on the throat of the tomcod is re-

markable, three or four of them often using the same opening through
the skin of the fish, but attaching themselves to different bones and
showing great differences in both the direction and amount of tor-

sion (see p. 15).

77403—Proc.N.M.vol.53—17 5



66 PROCEEDINO& OF THE NATIONAL MUSEUM. VOL. 53.

LERNAEENICUS LONGIVENTRIS. new species.

Plate 7, figs. G2-70.

/lost and record of specimens.—The collection of the National

Museum contains 15 vials of this species from widely different hosts

and localities, as follows:

Specimens. Host. Locality.
Cat. No.,

u.s.n.mI

1 female Caranx cn/sos

Do Palinurichthys perd-

j

forrnis.

Do
i

Pomatomus saltatrix.

Do
I

Cybium mnculatum. .

.

Caranx species

Caranx crysos

Pomatomus saltatrix

.

Caranx hippos
Dolphin
Coryphaena equisetis .

New England coast. .

,

Woods Hole ,

2 females.
3 females

Do
1 female
] female type.
7 females

2 females.

Do...

3 females..
2 females..

12 females.

Scomberomorus macu-
latus.

Muyil cephalus

Long Island Sound .

.

Woods Hole
Vineyard Sound
Woods Hole

do
do

Atlantic Ocean
Beaufort, North Caro-

lina.

Woods Hole

Caranx crysos.

do
Dolphin

Beaufort, North Caro-
lina.

do
Woods Hole
Atlantic Ocean

2107
C058

6190
C192
6194
19727
42312
42346
47800
47801

47802

47803

47804
47805
47806

Specific characters of female.—Cephalothorax smoothly rounded

and elongated at right angles to the body axis, without horns but

with three protuberances or knobs. One of these is median, project-

ing from the posterior end of the cephalothorax and in line with it,

about two-thirds its length and half its diameter. The other two are

lateral, one on either side opposite the base of the larger median

knob, and are short and wide, little more than a slight swelling or

tubercle.

The neck is long and narrow, but relativelj'^ much thicker than in

radiaius, nearly straight and decreasing in diameter to the point

where it joins the trunk. The latter widens abruptly from this nar-

rowed point and is cylindrical ; the portion representing the genital

segment is of the same diameter throughout and about one-quarter

as long as the neck. To its posterior end is attached the abdomen,

which is cylindrical, of the same diameter as the egg strings, and

nearly twice as long as the genital segment; the anal laminae are

minute and destitute of setae.

The egg strings are one-third the diameter of the genital segment

and but little longer than the abdomen. As they approach ripeness

the embryos are colored a beautiful maroon, and this gradually

becomes more apparent in the strings.
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The liist antennae are turned back along the surface of the head

and are indistinctly three-jointed, the terminal joint chelate, a

strongly curved claw shutting down against a short projection on

the inner margin of the second joint. The basal joint is a trifle

wider and nearly twice as long as tlie second joint. There is appar-

ently no protrusible proboscis, since none can be seen in any of the

specimens, but fortunately those from Beaufort, North Carolina,

were examined alive and a proboscis could then be seen projecting

from the ventral surface. The numerous muscles also connected with

the mouth opening must be used for protrusion and retraction. And
sections of the head of one of these preserved specimens show clearly

that the only reason why no proboscis is seen is that it was tightly

withdrawn into the head at the time of death. The mouth is a simple

opening and is surrounded by a narrow and ciliated membrane. On
the inside of the mouth tube and projecting from its dorsal surface

into the lumen can be seen two large and stout spines, bipartite near

their tip, which probably represent rudimentary mandibles. On
either side of the mouth are the maxillae, which are two-jointed, the

basal joint stouter than the terminal and nearly twice as long, some-

what swollen at the center, and armed on its ventral surface with two

short knobs placed side by side; the terminal joint is tipped with a

rather stout claw, longer than the joint itself and slightly curved.

Ui>on the ventral surface of the neck where it joins the head are

the four pairs of swimming legs. These diminish in size regularly

backward, the first two pairs being biramose and the last two pairs

uniramose, all the rami two-jointed. The basal plates are broadly

triangular, the base of the triangle jointed to the thorax, while to

the apex are attached the rami. The joints of these rami are of

about the same size and the terminal one is tipped with seven setae,

the central three of Avhich are considerably longer than the others.

Internal structure.—Inside of the anterior end of the genital seg-

ment may be seen the ovaries, which are strongly flattened between

the intestine and the dorsal wall of the segment. They are oval

in outline, the broad ends anterior, from which the oviducts extend

obliquely downward and backward to the ventral surface. There
they increase in diameter, become straight and cylindrical, and ex-

tend back to the vulvae. The cement glands are straight and narrow
and do not show any segmentation; the duct is about the same length

as the glandular portion.

The esophagus is slightly enlarged at either end and contracted

at the center; the anterior enlargement is probably temporary and
due to the pulling up of the dorsal wall during retraction; the

posterior enlargement is permanent. The stomach is narrow and at

its posterior end, Avhere it passes into the neck, it is bent at right

angles. The intestine fills the whole lumen of the neck and abdomen,
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but in the genital segment, where it is somewhat enlarged, it lies

near the dorsal surface and leaves room for the oviducts and cement

glands.

Color a dull, yellowish-white, often becoming transparent in the

neck and abdomen, head a bright p,ink red, egg strings a beautiful

maroon on ripening ; large blotches of the same maroon on the basal

joints of the legs, the rows thus formed continued forward onto the

head; oviducts dark brown.

Total length, excluding egg strings, 40 to 50 mm. Length of head,

2.35 mm. ; of neck, 25 mm. ; of genital segment, 5.50 mm. ; of abdo-

men, 10 mm. ; of egg strings, 13 mm. Diameter of neck, 0.45 mm. ; of

genital segment, 1.30 mm.; of abdomen, 0.35 mm.; of egg strings,

0.30 mm.
{longiventris, longus, long and venter, abdomen.)

Nauplius.—Body spindle-shaped, the posterior half considerably

narrower than the anterior, both ends evenly rounded, the length

to the width at the center as 10 to 7. The eye spot is comparatively

large and shaped like the section of an ordinary T rail. There are

four color spots, a large one at the center on either side close to the

lateral margin and a pair of smaller ones near the posterior end,

each about half way between the margin and the midline. These

four and the eye spot are the same rich maroon red as is found on

the basal joints of the legs of the adult.

In the center of the body are oil globules, sometimes a single large

spherical one filling the whole center, as in figure 70, sometimes a

pair of smaller ones with their adjacent sides flattened along the mid-

line.

Occasionally there is a group of small drops irregularly disposed,

but always chiefly at the center. The balancers are large and stout,

and are curved forward on either side.

Length, 0.25 mm. ; width at the center, 0.175 mm.
Remarks.—This species was first found upon the crevalle or hard

tail, Garanx cri/sos, the genital segment and egg strings showing on

one side or the other of the dorsal or ventral fin near the tail. After-

wards a single specimen was taken from the operculum of the com-

mon mullet, 3Iugil cephalus, and several specimens near the dorsal

and anal fins of the small dolphin, Coryphaena equisetus. The head

is buried in the tissues close to the backbone, where it forms a fibrous

membrane or sheath, very tough and fitting so tightly that it is dif-

ficult to remove it without injury to the head of the parasite. The

neck is contractile and upon irritation can be withdrawn, pulling

half or two-thirds of the genital segment in with it. When the irri-

tation stops the body returns to its normal position. The species is

not at all common and only a single specimen has been found upon

any fish.
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The only other species which closely resembles it is polynemi

Bassett-Smith, but in that species the head is in line with the neck

instead of at right angles to it, the basal joints of the legs are nar-

row-oblong instead of triangular and have no pigment spots, the

abdomen is shorter than the genital segment, while the egg strings

are two or three times as long as the abdomen and bright green in

cx)lor,

LERNAEENICUS PROCERUS (Lcidy).

Lemeonema proccra Leidy, Proe. Acad. Nat. Sci. Phihi., 188S, p. 165.

—

Fowler, Report of New Jersey State Museum, 1911 (1913), p. 125.

Host and record of spechnens.—Several of these parasites were

obtained by Leidy from the shark, Carcharias littoralis^ caught at

Beeseleys Point, New Jersey. They were hanging from the upper

lip on either side of the mouth, and were thickly covered with hy-

droids, Eiicope parasitica.

S,pecifc characters of female.—Head horizontal, semioval, convex

above, with three short and blunt occipital tubercles; anterior part

well rounded, excavated beneath and inclosing the mouth, antennae,

and maxillipeds ; neck long, linear, and cylindrical ; trunk short, fusi-

form, and truncated posteriorly; abdomen longer than the genital

segment, linear, cylindrical; Qgg strings long, linear, and cylindrical.

Color, a uniform pale yellow.

Total length, 70 mm. ; including the egg strings, 90 mm. Length
of head, 3 mm. ; of neck, 30 to 45 mm. ; of genital segment, 10 to 12

mm. ; of abdomen, 12 to 15 mm. ; of egg strings, 20 mm. Diameter

of neck, 0.375 mm. ; of genital segment, 1.75 mm. ; of abdomen, 0.50

mm. ; of o^gg strings, 0.25 mm.
{procerus, long.)

Remarks.—This parasite is known only from Leidy's description

and the original specimens have been lost. Fowler in the reference

given above repeated Leidy's description, placing the species for

some unaccountable reason in the family of the Ergasilidae, although

he speaks of the parasites as " lerneans." Since the original speci-

mens are lost we must be guided by the above description (no figures

were published) and the species must remain as Leidy left it until

rediscovered at some future time. It is closely related to longiven-

tris, vorax, and polynemi, but does not agree well enough with either

of them to be identified with it.

Genus SARCOTRETES Jungersen.

Surcofretes Jungeksen, Vitlensk. Medclel. fra naturh. Foren., vol. 64, 1911,

33 pages, 2 plates, 6 text figures.

External generic characters of female.—Cephalothorax in line

with the body axis and considerably enlarged; eye so deeply buried

as to be invisible; two lateral horns ventral to the carapace, large,
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soft, and thin-walled; dorsal carapace and two or three anterior

terga and sterna often fully preserved; neck constricted just behind

the horns, then enlarged and constricted again into a narrow chitin

stalk where it joins the trunk and usually flexed; trunk claviform

with a minute abdomen on the dorsal surface; egg strings long,

straight, and uniseriate.

Two pairs of antennae, second pair chelate; mandibles spine-like

and without teeth; two pairs of maxillae; three pairs of swimming

legs, first two pairs birnmose, third pair uniramose, all the rami two-

jointed and armed with setae.

Internal generic characters of female.—Esophagus in line with

body axis and nearlj'' straight; anterior stomach neither lobed nor

convoluted; intestine enlarged in the anterior neck, then constricted

through the narrow stalk, enlarged again and flattened dorso-ven-

trally in the trunk, and abruptly constricted at the posterior end

into a short rectum.

Ovaries paired and dorsal to the intestine at the anterior end of

the trunk, only a little flattened ; oviducts nearly straight and much
wider than the ovaries or intestine; cement glands not reaching the

anterior ends of the oviducts, glandular portion shorter than the

ducts and not segmented. Chitinogen layer of the skin especially

well developed at the anterior and posterior ends of the genital seg-

ment; a longitudinal row of skin glands along either side of the

ventral surface, some distance from the midline.

Genus habitat.—This genus burrows into the cephalic or cephalo-

thoracic muscles of its host and brings its head in contact with the

apophj^sis of the vertebral column. The head and enlarged portion

of the neck are surrounded by a cyst formed in the tissues of the fish.

External generic characters of Copepodid male (genus Sarco-

tretes).—Head and first thorax segment fused into a cylindrical

cephalothorax, three times as long as wide ; second, third, and fourth

thorax segments free; fifth and genital segments and abdomen indis-

tinguishably fused and without lobes; anal laminae short and wide,

each armed with four or five minute, nonplumose setae. First an-

tennae with indistinct joints; second antennae two-jointed and
chelate; mouth tube conical, at right angles to the axis of the head;

mandible a single slender spine; first maxilla a fingerlike process,

without joints; second maxilla uncinate; maxilliped reduced to a

mere knob; three pairs of swimming legs, first and second pairs

biramose, rami indistinctly two-jointed, third pair uniramose, with-

out joints.

Type of the genus.—Sarcotretes scopeli Jungersen, monotypic.

(Sarcptreies, 2dp^, flesh, and Tp-qriis, a borer or piercer.)
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EET TO THE SPECIES.

1. Neck but little enlarged anteriorly and not flexed ; lateral horns at

rijrht angles to the body axis 2

1. Neck much enlarged anteriorly, then constricted and flexed at the

constriction ; tips of the horns turned backwards 3

2. Lateral horns swollen and bluntly rounded ; proboscis conical and strongly

tapered (49 mm.)* nodiconiis (Stcenstrup and Liitken), ISGl.

2. Lateral horns cylindrical and sharply pointed ; proboscis cylindrical or

spherical (85 mm.) gempyli (Horst), 1S78.

3. Proboscis short and fully as wide as long; carapace, terga, and sterna

distinctly visible 4

3. Proboscis twice as long as wide; no carapace, terga, nor sterna visible

(26 mm.) inflexus (Steenstrup and Liitken), ISGl.

4. No constriction behind the legs ; mouth tube turned ventrally ; rami of legs

armed with setae (13 mm.) scopcli Jungersen, 1911.

4, A marked constriction behind the legs ; mouth tube in line with head ; rami
of legs without setae (44.50 mm.) erisialiformis (Brian). 1912.

4. No constriction behind the legs; mouth tube in line with head; upper lip

bilobed (22 mm.) lobatus, new species, p. 72.

Remarl's.—The only i-eason given by Jungersen for establishing

the present genus was the fact that it possessed but three pairs of

swimming legs, while the closely allied genera possess four pairs.

There are, however, several other characters of equal or greater value,

such as externally the presence of first maxillae on the sides of the

mouth tube in front of the second pair, the softening of the horns and
the anterior portion of the thorax, and the persistence of the larvxJ

carapace, terga, and sterna.

Internally there is the peculiar arrangement and character of the

chitinogen layer of the body wall, which covers the inner surface of

the neck as well as the genital segment, the wheel-like skin glands,

and the dorso-ventral flattening of the intestine. Taken accumu-
latively these characters establish the genus beyond any dispute, and
there should be transferred to it such species as show these characters,

or a convincing majority of them. Accordingly that has been done
in the key above given. It is worthy of note that Steenstrup and
Liitken recognized that the species described by them differed mate-

rially from the Lernaeenicus type, and suggested in a footnote the

possibility of a subsequent generic separation. Horst stated defi-

nitely that his species had but three pairs of legs and an extra pair

of mouth-parts, while the " hard chitin parts of the cephalothorax "

which he mentioned were probably the persistent carapace, sterna,

and terga. Brian showed the same details in the excellent figures of

his species, all of which have been confirmed upon a specimen in the

United Stales National Museum collection (see p. 72).

Furthermore this species is not gregarious like Lernaeenicus but is

solitary, only a single specimen being found upon a host.

1 Average total length of species.
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Doctor Jungersen very kindly presented the author with a fine

specimen of his species, Sarcotretes scopeli, which has been of great

service for comparison.

SARCOTRETES ERISTALIFORMIS (Brian).

Lernaeenicus cristaliformis Beian, Cop^podes prirasite.s des Poissons et des

iSchiiiides proveuant des oampagnes scientifiques de S. A. S. le Prince

Albert I" de Monaco, 1912, p. 20, pi. 4, figs. 1 and 2 ;
pi. 9 and 10.

Host and record of speciinens.—A single female was obtained from

Gastrostomus hairdii by the Bureau of Fisheries steamer Albatross

at station 2206, off the coast of New Jersey, in August, 1884. It has

been given Cat. No. 8349, U.S.N.M.

Remarks.—This specimen is somewhat injured but not enough to

affect its identification. It agrees in every particular with the two

large specimens so fully and excellently described by Brian. And
it was even obtained from the same host, a rare deep-sea Eu-

pharyngid, but from a different locality. It exceeds Brian's speci-

mens somewhat in size, the trunk measuring 33 mm. in length and

the neck and cephalothorax 25 mm.; this latter portion of the body

has shriveled somewhat in the preservative and was probably a few

millimeters longer when taken from the fish.

SARCOTRETES LOBATUS, new species.

Plate 8, figs. 71-79.

Host and record of specimens.—Two specimens ^^•ere obtained from

Benthosema (Scopelus) muUeri in slightly different localities, one

by the Fisheries steamer Fish Hawk in 1882 at station 1140 off

Marthas Vineyard, the other by the Fisheries steamer Albatross in

1883 at station 2001 off Block Island. The former has been given

Cat. No. 6123, U.S.N.M., and is made the type of the species, the

latter was cleared in clove oil for the internal anatomy.

External specific characters of female.—Cephalothorax short, cyl-

lindrical, and strongly inflated, covered dorsally with a well-de-

fined carapace, and sending out on either side a large cushionlike

process or horn, which curves posteriorly and ends in a sharp point

;

combined width of head and horns much greater than the length.

Neck behind the horns considerably inflated and showing the re-

mains of the two anterior terga and sterna, then narrowing gradually

with a thickening and increasing chitinization of the skin, and form-

ing a narrow stalk just in front of the trunk, where it is bent ven-

trally at a right angle. Trunk thickening rapidly beyond the bend,

cylindrical, the same diameter throughout and abruptly truncated

at the posterior end. Abdomen a small spherical knob on a level

with the dorsal surface and inclined dorsally; neither specimen car-

ried Qgg strings and so they are unknown.



NO. 2194. NOItTH AMERICAN I'AKAiSJTlC VOPEPODti—WILSON

.

73

First antennae short, slender, curved sharply backward, and veiy

indistinctly segmented, if at all, rather well supplied with setae at

the tips and along the outer margins. Second antennae large and

stout and three-jointed, basal joint the narrowest, terminal joint

strongly flattened and in the form of an equilateral triangle, whose

apex is articulated with the second joint and whose base is distal,

twice the width of the basal joint, and armed wnth a powerful chela,

made up at the outer angle of a long sickle-shaped claw whose tip

shuts down inside a stout process at the inner angle; this claw is

operated by strong muscles which fill the interior of the joint. Pro-

boscis cylindrical, of about the same diameter as the carapace and

strongly protrusile (fig. 72). It is usually extended straight in front

of the head, but can be moved about in various directions.

At the tip the upper lip divides into two lobes, which stand out

prominently when the proboscis is retracted, but are folded over

tightly again.st its side Avhen it is extended. The underlip forms

a single median lobe, which is also more prominent in the retracted

proboscis.

Between these lobes extends the mouth tube, much as in Lernaeeni-

nis; it is very short and less than half the diameter of the proboscis,

and the opening is surrounded by a deeply fringed membrane. Be-

neath the center of the upper lip and dorsal to the esophagus lies

a tripartite eye, which is very distinctly visible in the cleared

specimen.

This eye is still farther out toward the tip of the proboscis than

in Lernaeenicus^ but otherwise its general relations are the same.

On the sides of the mouth tube are the second maxillae, three-

jointed, the basal joint long and slender, the second joint three-fifths

as long and carrj'^ing a small process on the inner margin, the termi-

nal joint in the form of a curved claAv, nearly as long as the second

joint.

Just above the bases of these second maxillae there is on either

side a tiny, one-jointed process, tipped with two minute setae, which
represents the first maxilla. TJiose can only be seen in an end view
since they are in the bottom of the groove between the lips and the

mouth tube, and are entirely concealed by the lobes in a side A'iew.

The three pairs of legs are close together on the ventral surface of

the thorax: the basal plates of the first two pairs are broadly tri-

anuglar, those of the third pair are narrow oblong; the two former
are biramose while the latter is uniramose, and the rami are each two-

jointed and tipped with two or three long setae.

Internal specific characters of female.—Esophagus nearly in line

with tlie head axis; stomach considerably enlarged, but not sending
out processes laterally and not convoluted. Intestine narrowed
through the neck, then enlarged in the anterior \runk, where it passes
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at once to the dorsal portion below the ovaries and is strongly flat-

tened dorso-ventrally between the ovaries and oviducts; rectum

fairly long and inclined dorsally.

Ovaries two-third as long as the oviducts and not much flat-

tened, but cylindrical and pointed at the posterior end; oviducts

slightly flattened and in about the center of the trunk dorso-ven-

trally ; cement glands relatively narrow, the lumen of the glandular

portion scarcely wider than the duct, the two about the same length

and both reduced to a mere line.

The chitinogen layer of this species would have been extremely sat-

isfactory to Claus in his search for " subcutaner Drusen." It is thin

and uniform along the midline dorsally and ventrally and for some

distance on either side, especially between the ovaries and the dorsal

surface. But along the sides of the bodj^ and more particularly

around the anterior and posterior ends of the trunk it is greatly

thickened, as shown in figure 78, and nearly every cell communicates

with the exterior through a pore canal in the chitin layer. Along

either side ventrally, where the chitinogen layer begins to thicken,

there is a row of 12 large glands, whose central lumen opens through

a pore.

These glands are seen in section in figure 78, and in surface view

enlarged in figure 79. Each consists of five or more cells arranged

radially around the central lumen, and in the cleared specimen they

are dark cinnamon brown in color and so opaque as not to show their

nuclei.

It is especially worthy of note that this chitinogen layer covers

the enlarged portion of the neck and the soft horns of the cephalo-

thorax, thus offering a sharp contrast with the genus Laernaeenicus,

whose horns and neck are completely chitinized.

Color (preserved material), a brownish yellow, darker on the cepha-

lothorax and trunk, lighter on the neck.

Total length, 22 mm. Length of cephalothorax, 1.35 mm. ; width,

2 mm. Length of trunk, 9 mm. ; width, 2 mm.
{lohatuSj lobed, alluding to the upper and lower lips.)

Genus PHRIXOCEPHALUS Wilson.

Phrixocephalus Wilson, Proc. U. S. Nat. Mus., vol. 35, 1908, p. 461.

External generic characters of female.—Cephalothorax a short

cylinder, somewhat flattened and chitinized, sending out from one

to three pairs of lateral cylindrical horns, more or less branched and

chitinized, and a few frontal processes in the form of knobs or short

horns. Neck cylindrical and hardened, with one or more sets of

horns, simple or branched, the last set opposite the fourth legs; in-

serted in the trunk eccentrically, to one side of the midline, and some-
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what twisted. Trunk abruptly enlarged and slightly twisted, at right

angles with the neck; abdomen small and hemispherical, with a

pair of rudimentary anal laminae destitute of setae ; egg strings at-

tached laterally and nearer the dorsal surface; tightly coiled into a

spiral ; eggs numerous and uniseriate.

Two pairs of minute antennae, second pair chelate; mouth parts

reduced to mere chitin knobs; proboscis small and nonretractile.

Four pairs of swimming legs, first two pairs close together, biramose,

rami one-jointed, third and fourth pairs removed a considerable dis-

tance and uniramose, all the rami armed with setae.

Internal generic characters of female.—Bilateral symmetry dis-

torted ; esophagus inclined to the head axis and very short ; stomach

without lateral lobes or convolutions. Intestine very narrow through

the neck, but much enlarged in the trunk; rectum short, given off

from the dorsal, posterior corner of the intestine and somewhat in-

clined dorsally.

Ovaries on the dorsal surface, nearer the posterior end, diagonal

to the trunk axis, and not much flattened; oviducts also diagonal to

the trunk axis but in the opposite direction to the ovaries, the one

on the side to which the neck is attached close to the ventral surface,

the other considerably elevated above it, but the two pass down
around the intestine on opposite sides. Cement glands both on the

side of the elevated oviduct and not parallel to each other either lat-

erally or vertically, but deviously curved, the glandular portion much
longer than the ducts and indistinctly segmented. Chitinogen laj'^er

of the body wall most developed in the trunk, especially at the pos-

terior end; no definite skin glands.

Genus habitat.—This genus fastens to the eye of its host, burrow-

ing in from the outer surface and bringing the mouth in contact

with the blood vessels at the back of the eye. The head and neck

are completely chitinized and covered with a thick cyst, they show
both torsion and flexion.

Tyye of the genus.—Phrixoceyhalus cincinnatus Wilson, mono-
typic.

{Phrixocephalu^^ <t>pt.^6s, a bristling of the hair, and Ke<f)a\rj, the

head.)

KEY TO THB SPECIES.

1. Head with three pairs of latornl horns; necli witli two sets of liorns,

all branched; trunlc narrow oblong (30 mm.)* cincinnatus Wilson, 1908.

1. Head with one pair of lateral horns, profusely branched; neck with one set

of simple horns; trunk broadly triangular (11 mm.)
trianguhia, new species, p. 76.

1. Head unknown ; neck with one set of tripartite horns and inserted in the

side of the trunk; the latter semioval in outline; egg strings widely di-

vergent (5 mm.) (livcrsus, new species, p. 77.

1 Average total length of species. ,
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Remarks.—This genus was founded upon a single specimen, which

could be examined only superficially for its external charncters. The

new material here presented has slightly modified some of the char-

acters and has added many new ones. Especial attention is called to

the asymmetry of the body, which is comparatively slight in this

genus, but which forms an initial step leading up to the complete

distortion exhibited in the new genus GolUpravus (p. 78). The ele-

vation of the vulvae toward the dorsal surface is also worthy of

note; in the new species, diversus, they are practically on a level

with the dorsal surface.

The discovery of the two pairs of antennae and the two additional

pairs of legs is particularly gratifying, since it makes this genus

completely analogous with the others in the family. It is also very

pleasing to find that the internal anatomy fully corroborates the

asymmetry of the exterior.

PHRIXOCEPHALUS TRIANGULUS, new species.

Plate 9. figs. 80-84 ; plate 10, fig. 85.

Host and record of specimens.—Three females with egg strings

were obtained from the eyes of Neopercis midtifasciata at Owari Bay,

Japan, by the Bureau of Fisheries steamer Albatross in 1906. One of

these was a perfect specimen and is made the type of the new species,

with Cat. No. 47799, U.S.N.M. The others become paratypes, with

Cat. No. 47808, U.S.N.M.

Specific characters of female.—Cephalothorax barrel-shaped, a

little longer than wide, made up of the head and first two thorax seg-

ments fused, and separated from the third thorax segment by a dis-

tinct groove. Anterior end squarely truncated and giving off three

frontal processes in the form of short, lobed, chitin horns; a pair of

large lateral horns curve over dorsally and send off rows of long

posterior branches, more or less anastomosed. Third segment sepa-

rated from the fourth by a groove; fourth segment somev/hnt

enlarged, especially on the ventral surface, and armed with two

lateral and a ventral horn in the form of large chitin spines. Neck

behind the fourth segment considerably narrowed, chitinized, and

joined to the anterior end of the trunk at a right angle; in the two

larger specimens it is at the extreme right anterior corner, in the

smallest specimen, about half the size of the other two but with egg

strings, the neck is on the midline of the dorsal surface, but a short

distance behind the anterior end. The head and neck are also twisted

through an arc of 90°, so that the ventral surface of the neck faces

inward toward the midline of the trunk. The latter is triangular in

side view, considerably flattened laterally, and thickest at the poste-

rior end; dorsal surface flat and nearly straight, ventral surface

strongly convex; abdomen a small hemisphere at the posterior end
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on the dorsal surface and inclined dorsally; egg strings attached

near the dorsal surface, large in diameter, and coiled into a wide

spiral.

Antennae reduced to mere Imobs on the dorsal surface of the head,

comparatively wide in diameter but elevated very little. Mouth
parts also reduced to rounded chitin knobs, one on the midline in

front of the base of the median frontal process, and behind this two
on either side of the midline. First two pairs of swimming legs

toward the posterior end of the cephalothorax biraniose, the rami

very indistinctly jointed; third pair posterior to the center of the

third segment, uniramose, the ramus also indistinctly jointed; fourth

pair on the posterioi* margin of the fourth segment also uniramose,

but with a single joint; all the rami are well armed with setae.

The basal joints of the first two pairs of legs are close together on
the midline, those of the third pair are a little farther apart, while

those of the fourth pair are widely separated, one on either side of

the ventral horn.

Color (preserved material) a uniform dark brown, almost black,

the frontal processes and lateral horns lighter brown.

Total length, 11 mm. Head and neck, 5 mm. long; third thorax

segment, 0.80 mm. in diameter. Trunk, 6 mm. long, 2 mm. wide, and
3 mm. thick at the posterior end. Egg strings, 3.50 mm, long, 1.35

mm. wide.

{tHangulus, triangular, alluding to the outline of the trunk.)

Remarks.—In the type-specimen it is possible that the antennae

may have been broken off, since these minute appendages, when
chitinized, are extremely brittle, but no scars of such a break could

be found.

One of the lateral horns was broken, leaving a short stump, but

it is assumed that this horn corresponded to the one on the opposite

side.

In both the other specimens the head and anterior neck were

lacking.

PHRIXOCEPHALUS DIVERSUS, new species.

Plate 10, figs. 86 and 87.

Host and record of specimens.—A single female with egg strings

was taken from the eye of Callion]/inus virgis Jordan, at a depth of

65 fathoms in Totomi Bay, off Hamamatsu, Japan, at station 3713,

b}' the Bureau of Fisheries steamer Albatross.

This is made the type of the new species with Cat. No. 47809,

U.S.N.M.

Specific characters of female.—Head, first, second, and third thorax

segments missing; fourth segment present and armed with two pairs
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of forked horns, one pair lateral and one ventral, and a pair of unira-

mose swimming legs between the bases of the ventral horns. Trunk
triangular, the dorsal margin nearly straight, the ventral margin

strongly convex, these two forming the sides of the triangle; pos-

terior margin or base of the triangle also nearly stright. Neck

attached a short distance behind the anterior end or apex of the

triangle, on the dorsal surface and not on the median line. Neck

also twisted at right angles to the trunk, as in the other species, so

that the ventral surface faces the lateral surface of the trunk. Egg
strings attached on a level with the dorsal surface and standing out

on either side so that they almost form a straight line at right angles

to the trunk axis. Each string is comparatively long and thick, and

the coils of the spiral are separated a little from one another.

Color (preserved material), neck and trunk a brownish yellow,

egg strings orange j^ellow.

Length of trunk, 3 mm.
;
greatest diameter, 2 mm. Length of egg

coils, 3.50 mm. ; diameter, 1 mm. Diameter of egg strings, 0.33 mm.
{diversus, divergent, alluding to the egg coils.)

Remarks.—Since there is but a single mutilated specimen, it seems

at first sight presumptuous to establish a new species for it. But it

presents so many striking differences as to leave no doubt of its being

a new species, and supplements the characters of the genus in such

a way as to demand recognition. In cincinnatus the fourth thorax

segment carried two pairs of profusely branched horns, with the

fourth legs entirely concealed between their bases so that they

escaped notice. In triangulus there were but three horns in the

form of simple spines, and the unpaired ventral horn stood between

the widely separated fourth legs. Here in diversus there are again

two pairs of horns, but the ventral pair are only forked once, and

the fourth legs are close together between their bases and are only

partially concealed.

Again, in cincinnatus and triangulus the neck is attached to the

extreme anterior corner of the trunk; here it is removed a short

distance from the anterior end on the dorsal surface and is still

attached to one side of the midline. Finally the egg strings which

are parallel in all the other genera and species in which they are

coiled are here so widely separated as almost to form one straight

line at right angles to the axis of the trunk.

COLLIPRAVUS, new genus.

External generic characters of female.—Cephalothorax oblong,

nearly cylindrical, sending out laterally two pairs and ventrally one

pair of cushion-like processes. Second, third, and fourth thorax seg-

ments distinctly separated, each with a pair of cushion-like lateral

processes. Neck narrow and chitinized, bent just behind the fourth
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segment and armed with small branched chitin horns. The neck is

joined to the trunk on the dorsal surface of the latter and consid-

erably away from the midline.

Trunk ellipsoidal, the anterior end bluntly rounded, the posterior

end with lobed processes over the bases of the egg strings. Abdomen
as long as the trunk, flattened dorso-ventrally, and bent sidewise at

right angles to the trunk axis. Egg strings coiled in tight spirals,

eggs uniseriate.

Two pairs of antennae, second pair chelate; one pair of maxillae;

four pairs of swimming legs, first two pairs close together and bira-

mose, third and fourth pairs separated a short distance and unira-

mose, all the rami two-jointed.

Internal generic characters of female.—Bilateral symmetry com-
pletely distorted; esophagus inclined to the head axis, Avith a tri-

partite eye buried in the tissues at its base; stomach not sending out

lateral lobes nor convoluted; intestine looped once in the trunk;

rectum short and straight; an anal lamina, destitute of setae on

either side of the anus.

Ovaries at the extreme posterior end of the trunk on the dorsal

surface, each a flattened sphere inclined to the trunk axis; oviducts

separated by the neck, then coming together again, running forward
diagonally to the anterior end of the trunk, then backward on the

ventral surface to the vulvae. Cement glands also separated by the

neck, then closing together again ; they start between the ovaries at

the posterior end and run diagonally forward the whole length of the

dorsal surface, then backward on the opposite diagonal on the ventral

surface, with no differentiation between the glandular portion and
the ducts.

Chitinogen layer of the body wall thickest in the posterior lobes

of the trunk and in the abdomen, elsewhere very thin.

Genus habitat.—This genus, like Ilaemohaphes^ burrows from the

bases of the gill arches into the throat and buries its head and the

four anterior thorax segments in the bulbus arteriosus of its host.

The abdomen is bent outward, away from the fish's throat, on which-

ever side the parasite may be attached, and the egg strings project

through the gill opening.

Tyjw of the genus.—Collipravus parvus., new species, monotypic.

{Collipravus, coUum^ neck and pravus^ irregular, misplaced.)

COLLIPRAVUS PARVUS, new «pecies.

Plate 11, figs. 89-07.

Host and record of specimens.—Five females were obtnined from
the gill arches of Jenkinsia stoUfera at Nassau, in the Bahamas, by

the Bureau of Fisheries steamer Albatross in 188G. One of these is

made the type of the new species with Cat. No. 47810, U.S.N.M.

;
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the others become paratypes with Cat. No. 12327, U.S.N.M. A single

female, without a head, was obtained from the same host in the

Florida Keys and was cleared in clove oil to obtain the internal

anatomy.

/Specific characters of female.—Specific characters the same as the

generic, with the addition of the following details: Cephalothorax

and anterior thorax segments all very soft and fleshy, the cushion

processes much inflated, forming on the dorsal surface three longi-

tudinal ridges, the central one the cephalothorax proper, the others

the lateral processes.

On the fourth segment the lateral processes are conical and extend

backward on either side of the neck. That portion of the neck which

is inclosed in the bulbus arteriosus is also soft, but becomes gradu-

ally chitinous and where it passes out through the wall of the artery

is armed with two or three branched chitin horns, which are buried

in the adjacent tissue. The neck then softens again before it joins

the trunk and is twisted somewhat upon its long axis, but just how

much it was impossible to tell, because the two heads were packed

so tightly together inside the bulbus arteriosus (see ''''Remarks''''

below). The anterior end of the trunk points forward toward the

fish's mouth and the abdomen is turned outward away from the

bulbus arteriosus, so that when there is a parasite on both sides of

the fish the one is the reverse of the other.

The long e^gg coils reach out through the gill opening and are

visible from the exterior when the operculum is closed; each, if un-

coiled, would be at least three times the length of the trunk.

The first antennae are tv»'0-jointed and setiferous; the second pair

are also two-jointed and comparatively minute; they project very

little and the tooth of the chela is nearly as large as the claw. The
maxillae are attached to the ventral surface of the head at the base

of the mouth-tube, which can not be protruded very far, if at all;

each maxilla is made up of two slender joints and a long needlelike

claw, slightly curved. Only the first thorax joint is fused with the

head, and this is fairly well differentiated on the sides by the lateral

processes. The first and second swimming legs are close together,

the second pair much larger than the first; the third and fourth

pairs are separated by considerable intervals, each on the posterior

margin of its segment. In the preserved material the basal lamina

of every leg is heavily pigmented with black, which makes them

stand out prominently.

Color (preserved material), head, neck, and trunk a light yellowish

gray, o^gg strings orange yellow.

Length of trunk, 3.50 mm.; diameter, 1.50 mm. Length of head
and neck, 2.50 mm. Length of egg coils, 4,50 mm.; diameter,

0.60 mm.
{parvus, small.)
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Remarks.—In the material collected by the Bureau of Fisheries

steamer Albatross there were three specimens which had been re-

moved from their host and two which were still attached, one on

either side, to the gills of a JenJdnsia stolifera 40 mm. long. As

is usual in such cases the torsion in these parasites was in opposite

directions, as was also the flexion of the abdomen. On dissecting

out the parasites their necks were found to enter the ventral aorta of

the host at about the same point, just in front of the two arteries

that supply the posterior gill arch. Both necks turned backward

inside the aorta and the heads of the parasites w^ere found closely

packed together and filling the entire cavity of the bulbus arteriosus.

One head {a) was superimposed upon the other (Z;), the dorsal

surfaces of the two facing the ventral wall of the aorta and the

ventral surface of {a) packed against the dorsal surface of {h).

The head (a) was longer than (&), thus bringing its anterior ven-

tral surface with the mouth-tube in front of the frontal margin of

(&). Both mouths w^ere thus unobstructed and could take in blood

freely; the free anterior end of («) w^as inflated into a cylinder

the full size of the lumen of the bulbus, the remainder of («) and

the whole of {h) were much flattened dorso-ventrally.

This leads to the conclusion that under normal conditions, when

there was but a single head inside the bulbus, its form would be

cylindrical and but little flattened. Both heads have been used in

the details here presented, and in the figures a dorsal and lateral

view of (a) (figs. 90 and 91) and a dorsal and ventral view of {h)

(figs. 92 and 93) are given.

How the tiny fish could live and apparently thrive with two such

parasites literally sucking its heart's blood is a mystery.

The genus can be easily recognized by the flexion of the com-

parati^ely large abdomen and by the misplacement of the neck on

the dorsal surface of the trunk. The complete distortion of bilat-

eral symmetry in the internal morphology follows as a result of

tills misplacement.

Lernaeocerinae, new subfamily.

Subfamily characters of female.—Cephalothorax armed with hard

chitin horns, more or less branched ; neck and trunk curved, usually

in the shape of the letter S; genital segment enlarged; no pre-

genital prominence but often lateral processes over the bases of the

egg strings; the latter filiform, very long and coiled in loose masses

or twisted into a tight and regular spiral; eggs uniseriate and

packed like a row of coins.

Two pairs of antennae, second pair chelate; manibles unknown;

no protrusible proboscis; two pairs of maxillae, second pair uncinate;

77403—Proc.N.M.vol.53—17 6
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no maxillipeds ; all the swimming legs close together and near the

head.

Suhfamily characters of Copepodid male (genus Lernaeocera)

.

—
Body like that of Cyclops^ composed of a cephalothorax covered

with a carapace; three free thorax segments, a fused fifth and genital

segment, and a short, one-jointed abdomen ; anal laminae small, each

armed with 4 or 5 minute setae. Antennae and mouth parts as

in the female, with the addition of a pair of well-developed uncinate

maxillipeds; two pairs

of biramose swimming
legs, with two-jointed

rami, third and fourth

pairs uniramose, rami

also two-jointed.

Ontogeny of genus

Lernaeocera.—The gen-

ital protoplasm in the

posterior end of the

ovary forms Qgg
mother cells and egg

daughter cells, the lat-

ter filling the anterior

end of the ovary with-

out definite arrange-

ment. These oocytes

acquire food and yolk

material as t\\^j pass

into the oviduct, and

are there strongly flat-

tened and packed
tightly in a single row.

The cement glands are

entirely separate from

the oviduct and open

into the latter just in-

side the vulvae. Each
egg is surrounded by an external membrane of cement material

as it passes out through the vulva into the external sack, where it

is again flattened and arranged with the others like a row of coins.

The larva hatches as a typical nauplius with the usual three pairs

of appendages, and one pair of posterior balancers. The nauplius

is transformed into a metanauplius while swimming about freely in

the plankton. At the -first copepodid stage it seeks out as a tem-

porary host some fish other than the one which is afterwards to serve

Fig. C—The male (left) and female (right) copepodid

LARVAE OF LERNAEOCEKA BRANCHIALIS, AFTER A. SCOTT:

Actual length of female, 2.30 mm.
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the female for a permanent host. To this fish's gills it adheres by

menus of the chelate second antennae and proceeds to fasten itself

to the apex of the gill filament by a broad frontal band of chitin.

While thus attached it passes through two or three pupal stages dur-

ing which there is the same disappearance of segmentation and of

setae in the appendages as occurs in the Lernaeenicinae (see p. 43).

But the reproductive organs develop, the body of the female elon-

gates considerably, both sexes reach maturity, and fertilization takes

place. The female, and sometimes also the male, then sever their

connection with the gill filament and swim about again freely in

the plankton.

The male soon dies, but the body of the female elongates still more
and she then seelcs out a final host and fastens to its gill arches with

her chelate second antennae. She finally burrows flirough the inter-

vening tissues to the immediate vicinity of the heart or the ventral

aorta, where the head is securely anchored by the outgrowth of

branched chitin Horns. Here the female remains as a fixed parasite

during the-remainder of her life, which probably lasts a year or more.

Genus LERNAEOCERA Blainville.

Lcrnaca (part) Linnaeus, Systema Naturae, ed. 12, 1767, vol. 1, pt. 2, p. 1092.

Lerncoccra Blainville, Joiirn. de Physique, vol. 95, 1822, p. 375.

Lcrncoccra (part) Noedmann, Jlikrograpliische Beitrjige, 1S32, p. 130.

Lernaea Burmeister, Acta Acad. Caes. Leop. Nat. Cur., vol. 17, 1S33, p. 319.

Lernaca (part) Milne Edwards. Ilistoire Naturelle des CrustacSs, vol. 3,

1S40, p. 528.

Lernaca, all subsequent authors.

External generic characters of female.—Ceplialothorax globular,

comparatively small, and furnished with three branched chitinous

horns or anchor processes, the dorsal one usually a little longer than

the lateral ones; second, third, and fourth thorax segments in the

form of a slender neck of moderate length and of about the same
diameter throughout; fifth and genital segments fused and more or

less swollen, and with tlie abdomen bent into the form of the letter

S; abdomen distinctly separated from the genital segment in im-

mature stages, but completely fused in the mature adult; egg strings

filiform, many times the length of the body, and coiled into irregular

masses. First antennae three-jointed and well supplied with setae;

second pair chelate and two-jointed; two pairs of maxillae, but no
maxillipeds; first two pairs of swimming legs biramose, two posterior

pairs uniramose, all the rami two-jointed.

Internal generic characters of female.—ISIouth really terminal, but
appearing lateral, owing to the inclination of the head; esophagus
nearly in line with head axis; stomach without lateral processes or
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convolutions, bent at right angles ^Yhen it enters the neck and pass-

ing insensibly into the intestine, which is enlarged in the posterior

neck and trunk; rectum very short and narrow. Ovaries fused on.

the midline of the dorsal surface, in the small of the back, and folded

around the sharp curve in the body wall; oviducts passing around

the intestine to the ventral surface and thence to the vulvae ; cement

glands ventral to the oviducts and plainly convoluted.

External generic characters of cojyepodid male.—Head and first

thorax segment fused; second, third, and fourth thorax segments

free; fifth and genital segments fused; abdomen one-jointed; anal

laminae armed with short setae. Two pairs of antennae, second pair

chelate; a pair of mandibles; two pairs of maxillae, second pair

uncinate ; a pair of stout maxillipeds.

Internal generic characters of Copepodid male.—Mouth tube at

right angles to the head axis; stomach and intestine straight and in-

distinguishable; rectum very short; large digestive glands along

either side of the cephalothorax. Testes paired and situated in the

posterior portion of the cephalothorax; sperm ducts straight and

dorsal to the intestine; spermatophore receptacles in the genital

segment large and elliptical.

Type of the genus.—Lernaeocera branchialis (Linnaeus), first

species.

{Lernaeocera, Lernaea, and xepas, a horn).

KEY TO THE SPECIES.

1, Head without anchor processes, simple, and filiform ; body not flexed ; egg

strings not coiled; no appendages (13.50 ram.)*

ahyssicola (Brady), 1883, doubtfuL

1. Head with simple unbranched processes ; neck long and slender ; body

with a strong curve or simple flexure; egg strings sometimes regu-

larly coiled 2

1. Head with branched processes ; neck short and stout ; body with double

sigmoid flexure ; egg strings always loosely coiled 3

2. Head small, subspherical ;
genital segment and abdomen covered with a

den.se filamentous growth; egg strings coiled in a rftjular spiral (20 mm.)
lotellac (Thompson), 1889.

2. Head small, funnel-shaped, joined to the neck at an acute angle; genital

segment aud abdomen covered with scattered tufts of setae (22.50 mm.)
ri(iida (Kr0yer), 1863.

2. Head large and spherical ; genital segment only slightly wider than the neck

and separated from the abdomen by a constriction ; no .setae or filaments

(50 mm.) lumpi (T. Scott), 1901.

3. The posterior horn the only one developed, as long as the whole body, in

line with it and profusely branched; egg strings in a few loose coils

(15 mm.) branchialis, var. (Hesse), 1891.

3. Genital segment with but a single curve ;
processes flat and short, but much

bi-anched ; egg strings stout and their coils larger than the entire genital

.segment (8 mm.) minuta (T. Scott), 1900.

* Average total length of species.
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3. All three processes or horns developed; genital segment with a double

sigmoid curve; egg cases coiled but slender 4

4. Horns slender and cylindrical, all about the same length ; abdomen com-

pletely fused with genital segment (40 mm.)
hranchialis (Linnaeus), 17G7, p. 85.

4. Horns flattened and laminate, posterior one three times the length of the

lateral ones; abdomen not recurved; coils of the egg strings very large

(14 mm.) lusci (Bassett-Smith), 1S9G.

4. Horns very short, bilobed but not branched ; abdomen boot-shaped and

strongly narrowed where it joins the genital segment (32 mm.)
godfroyi (Quidor), 1912.

LERNAEOCERA BRANCHIALIS (Linnaeus).

Plate 10, fig. 88 ;
plate 12, figs. 98-107

;
plate 17. lig. 140.

Lcrvaca lira7ichialis Linnaeus, Systenia Naturae. 17G7, vol. 1, pt. 2, p.

1092.

—

Glaus, Gesellschaft zur Beforderung der gesanunten Naturwissen-

schaften zu Marburg, vol. 9 supplement, 18GS, p. 16, pis. 3, 4.—IMetzgeb,

Archiv fur Naturgeschichte, vol, 34, 18G8, p. 106.—A. Scott, Liverpool

Marine Biology Committee Memoirs, No. G, 1901, p. 33.—T. and A. Scott,

British Parasitic Copepoda, Ray Society, London, 1913, p. 142, pis. 42, 43.

Lcrnaca yudina Fabricius, Fauna Groenlandica, 1780, p. 33G.

Lerncoccra branchialis Bi^mnville, Journ. de Physique, 1822, vol. 95, p.

376. 1 plate.

Lcrnacoccra branchialis Nordmann, Mikrographische Beitriige, 1832, heft 2,

p. 130.

Host and record of specimens.—This parasite is very coninion upon

various species of Gadidae, especially the common cod, as the follow-

ing list of specimens in the National Museum collection Avill show.

It is always found near the base of the gill arches with its head

buried in the underlying tissues close to the heart or the ventral

aorta.

From the Greenland cod, Gadus ogac, 2 females, Cat. No. 6211,

from Disco Bay, Greenland. From the common cod, Gadus cal-

larias, 1 female. Cat. No. 6145, from Georges Banks; 1 female, Cat.

No. 8488, from Harpswell, Maine; 4 females. Cat. No. 12910, from

"Woods Hole, Massachusetts; 2 females, Cat. No. 12911, from Browns
Banks; 2 females. Cat. No. 12912, from Casco Bay, Maine; 1 female.

Cat. No. 14324, from Harpswell, Maine; 5 females. Cat. No. 42329,

from Casco Bay, Maine; 1 female. Cat. No. 47811, from Harpswell,

Maine ; 3 females. Cat. No. 47812, from Woods Hole, Massachusetts

;

3 females. Cat. No. 47813, from Woods Hole, Massachusetts; 2 fe-

males, Cat. No. 47814, from Harpswell, Maine; 3 females, Cat. No,

47815, no locality.

Cat. No. 42300 contains 2 females with no host given ; it came from

the Omaha Exposition.

External specific characters of female.—Cephalothorax globular

and provided with three branched horns, two lateral and one median
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and dorsal; horns chitinous and profusely divided, the tips of the

subdivisions usually somewhat swollen. Neck about the same diame-

ter throughout and often showing transverse wrinkles. Trunk con-

siderably enlarged and elongated, the portion representing the geni-

tal segment of about the same diameter, the abdomen tapering to a

bluntly rounded end. In the full-grown adult there is no groove

or other indication of the point of junction of the genital segment

and abdomen as there is in immature specimens, but the two are in-

distinguishably fused and are bent into the form of the letter S .

A pair of minute anal laminae can be easily detected in half-

grown specimens, and they persist in the mature adult, each being

tipped with a single seta. The egg strings are voluminous and each

is drawn into a loose and irregular coil which, if straightened, would

be several times the length of the entire body; eggs minute and

strongly flattened.

Two pairs of antennae on the dorsal surface of the head as in all

the Lernaeidae, the first pair three-jointed, with a tuft of setae at

the tip, the second pair two-jointed, the joints about the same size,

the terminal one bearing a stout chela. Proboscis strongly pro-

trusible; when fully extended (fig. 101) it forms a bluntly rounded

cone on the front of the head, pointed backward parallel with the

axis of the neck, and carrying on its tip the two pairs of maxillae.

In preserved specimens the proboscis is usually withdrawn so com-

pletely that it pulls in with it the whole front of the head and causes

the latter to assume a cup shape, as represented in Emerton's excel-

lent figures (figs. 98-100).

The muscles which control this proboscis are evidently arranged

like those in Peniculvs (fig. 2), so that the mouth tube proper can be

withdrawn a long distance. At the tip of the mouth tube are the

two pairs of maxillae, the first pair {mx, fig. 103) short finger-like

papillae, divided at the tip and each portion armed with n single

large seta. On the outer margin of the papilla near the base is a

small, rounded palp-like protuberance. The second maxillae are

two-jointed, the basal joint stout and armed at its distal end on the

dorsal surface with the two claw-like processes noted by Claus as

characteristic of the same appendages in the copepodid female. The
terminal joint is also stout but smaller than the basal joint, and it

ends in a stout claw.

Behind the cephalothorax come the four pairs of swimming legs,

the first two pairs close together and biramose, the third and fourth

pairs removed a very short distance and uniramose, all the rami two-

jointed and well supplied with setae. Color, a dark brownish red,

due to the contained blood ; horns dark brown ; head and ^gg strings

a light orange yellow.



No. 2194. NORTH AMERICAN PARASITIC COPEPODS—WILSON. 87

Total length, if the body were straightened, about 40 mm. Great-

est diameter of trunk, 8 to 10 mm. Length of egg strings if

straightened, 150 to 200 mm.
{hranchialis^ pertaining to the gills, which are its habitat.)

Internal syecif-o characters of female.—Esophagus short and in-

clined at an angle of about G0° to the axis of the neck, entering

the stomach at the anterior end with little or no sphincter muscle

at the junction.

Stomach increased to about 2 diameters in the neck, passing insen-

sibly into the intestine, which is abruptly enlarged in the genital

segment.

The fused ovaries are produced into horn-like projections anteri-

orly and posteriorly, which are strongly flattened dorsoventrally and
fit down on the dorsal surface of the intestine like a saddle, the flaps

extending nearly to the center of the side of the intestine. Each an-

terior horn tapers to an apex which lies dorsal to the intestine and
from which the oviduct leads around the outside of the intestine to

the ventral surface and follows that surface back to the vulva. These

oviducts are exceptionally narrow compared with the size of the

parasite and along the ventral surface are wholly ventral to the in-

testine. Each cement gland is about the same diameter as the oviduct,

along whose inner ventral surface it extends, the two glands being

in contact with the ventral body wall and close to the midline. The
anterior end of the gland turns up with the oviduct for a short dis-

tance on the outside of the intestine at the base of the neck and termi-

nates in a blunt point. The chitinogen layer of the body wall is

poorly developed.

Specific characters of the Copepodicl male.—Cephalothorax ellip-

tical, narrow anteriorly through the bases of the antennae, almost

squarely truncated posteriorly, and covered with a dorsal carapace.

Second, third, and fourth thorax segments about the same length and
width, which latter is half that of the carapace. Line of demarka-

tion between the fifth and genital segments indicated by lateral

notches. Abdomen short, much narrower than the genital segment;

anal laminae each armed with 4 or 5 setae. First antennae four-

jointed, the basal joint much longer than any of the others, each

joint well armed with setae; second antennae comparatively small,

two-jointed, the joints about the same size and triangular, the termi-

nal joints tipped with a stout chela. Proboscis long and fairly stout;

mandible in the form of a long and slender spine; first maxilla a

short papilla tipped with two long setae; second maxilla two-jointed,

joints the same width but the basal one somewhat the longer, termi-

nal claw short and stout; two-jointed maxillipeds present behind the

maxillae, the terminal joint the same length as the basal but much
narrower, terminal claw short and pointed.
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Internally there is a large tripartite eye a little in front of the

center of the cephalothorax. The testes are paired and at the extreme

posterior margin of the cephalothorax ; the sperm ducts open out of

their posterior ends and run back to the genital segment where each

is enlarged into a pair of receptacles within which are formed and

stored the spermatophores.

Total length, 1.75 mm. Diameter of cephalothorax, 0.45 mm.
Nauplius.—General outline diamond-shaped, considerably flattened

dorso-ventrally, a trifle longer than wide, all thecorners well rounded.

Three irregular patches of pigment on the dorsal surface, one at

each of the lateral angles and the third at the posterior angle. The

anterior angle is filled by the large compound eye, whose pigment is

the same color as that of the dorsal patches, a yellowish purple. Be-

hind the eye may be seen the first traces of the nerve ganglion, not

as yet clearly developed. And behind the ganglion, occupying the

bulk of the center of the body, is a single large oil globule similar

to that noted in Lernaeenicus longiventris (p. 68). First antennae

armed with a bunch of short spines on the dorsal surface near the

distal end and the usual tw^o long terminal plumose setae. Second

antennae and mandibles of the typical pattern, biramose, the exopod

four-jointed, each joint bearing a plumose seta, the endopod with a

single joint tipped with tw^o setae. Balancers slender and curved,

turned at right angles to the body axis so that the two are in the same

straight line.

Total length, 0.45 mm. Greatest width, 0.40 mm.
Mefanauplius.—General outline an elongated oval, the pointed end

posterior, the margin evenly rounded. The posterior pigment spot

has increased in size while the lateral ones have fused across the mid-

line. The eye is relatively smaller ajid not as close to the anterior

margin. The appendages remain approximately as before except

that the endopods of the second antennae and mandibles are now dis-

tinctly jointed, and the terminal joint of each is armed on the inner

margin with a stout spine. At the posterior end of the body inside

of the skin may be seen the beginnings of two free thorax segments, a

fused fifth and genital segment, and a one-jointed abdomen with anal

laminae. The balancers turn forward as before, but are now jointed

close to their base, while the terminal portion is flattened dorso-ven-

trally and Wuntly rounded at the tip. Between these from the ])os-

terior end of the body projects a short conical process, with a pair

of blunt rounded spines on either side at its base.

This is the posterior body of the metanauplius, while that which is

seen inside of the skin is to become the posterior body of the first

copepodid larva after the next molt.

Total length, 0.55 mm. Greatest width, 0.25 mm.
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Remarks.—The present is one of the longest known and most fre-

quently mentioned species amongst the parasitic copepods. Every

zoologist has become familiar at least with its name and some of its

reputed characteristics. It has long served as one of the stock ex-

amples used to illustrate degeneration and retrogression, and the aver-

age opinion with reference to it has been well expressed by Dr.

Andrew AVilson in an article on Degeneration in the Popular Science

Monthly for June, 1881, in which he said "Beginning life as a three-

legged 'nauplius,' the lernean retrogresses and degenerates to be-

come a mere elongated worm, devoted to the production of eggs, f<nd

exhibiting but little advance on the sacculina" (p. 227).

The appendages have been variously reported as rudimentary or

entirely obsolete, even up to the very latest publications with refer-

ence to them. At the time of the first discovery of the male by

Metzger and Claus (18G8), the latter called particular attention to

the presence of a compound eye, of anal laminae, and of the various

appendages in the adult female, but the significance of his discov-

eries were overlooked and soon forgotten. As far as the appendages

are concerned, the present species shows neither retrogression nor

degeneration. The adult female retains all the appendages that she

ever possessed, and they are as fully developed in the adult as they

were in the copepodid stage. The only change that has been made is

that the parasite has ceased to use some of them, and they have con-

sequently become brittle and are easily broken oif. And even if we
apply to them the term rudimentary, we must remember that they

are no more imperfectly developed in the adult than they were in

the larva. In the body form there is an elimination of joints, more
or less fusion of various body regions, and considerable distortion,

so that here w-e do find retrogression. In the future, therefore, in

dealing with this species we should remember that the appendages
can not be classed with the body form, but that the two are dis-

tinctly separate.

Genus LERNAEOLOPHUS Heller.

PcnncUa (part) Nordmann, Galerie du Museum d'Hlst. Nat. de Paris, 1839;
P. sultana, afterward made the t.vpe of Heller's genus; Bull, de la Soc.

Imp. des Nat. Moscou, 1SG4, vol. 37, p. 485, P. sultana, var. sifpnolda.

Pcncllus (part) Milne Edwards, Histolre Naturelle des Ciustiices, vol. 3,

1840, P. snltaiia, p. 523.

Lcmaca (part) KR0YFn?, Naturhistorisk Tidsskrift, 3 Raekke, 2 Bind, 18G3,

L. hcmiraiiiphi, p. ,S1S, afterwards transferred to Heller's irenus.

Lernaeolophns Hkllkk, Reise dor Novara, 186.1, p. 251, L. sultdnioi. mono-
typic.

Lernaeolophns AVu.son, Proc. U. S. Nat. Mus., vol. 44, 1913, L. rccnrvus,

p. 252, pi. 4G; L. striatns, p. 2.54, pi. 47, figs. 2G0, 201.

External generic characters of female.— Cephalothorax inclined

ventrally to the neck axis; a pair of lateral and an unpaired dorsal
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horn, chitinous; neck cylindrical, heavily chitinized, and showing

considerable torsion, attached to the trunk on the midline. Trunk
bent in a sigmoid curve, also heavily chitinized; abdomen large, with

rudimentary anal laminae, armed with a double row of dichotomously

branched processes; egg strings coiled in a loose mass like those of

Lernaea and concealed by the processes.

Two pairs of antennae, second pair chelate; proboscis somewhat

protractile; mouth parts replaced by small knobs; first two pairs of

swimming legs biramose, third and fourth pairs uniramose, all the

rami two-jointed and setiferous; the four pairs close together behind

the head.

Internal generic characters of female.—Bilateral symmetry com-

plete; stomach without lobes; intestine wide and much convoluted

in the neck, greatly enlarged in the trunk, then narrowed in the

abdomen; rectum short; ovaries extending from the bend some dis-

tance forward into the neck, nearly as long as the oviducts, strongly

flattened posteriorly, but nearly cylindrical anteriorly ; oviducts very

wide, somewhat flattened laterally, and at the sides of the intestine

rather than ventral to it ; in fact the ovary and oviduct almost come
together and completely cover the lateral surface of the intestine.

Cement glands between and ventral to the oviducts, glandular por-

tion much longer than the duct, curved dorsally at the interior end

around the outside of the oviduct, or sometimes passing up inside

of the oviduct and curving over the top and down on the outside;

duct of cement gland convoluted. Chitin layer of body wall much
thickened and very hard; chitinogen layer thickest along the sides

of the body and in the abdomen; no definite skin-glands.

Genus habitat.—This genus burrows into the underlying tissues

from various places in the mouth and throat of their fish host, on

the jaw, the roof of the mouth, gill arches, etc. The entire body is

strongly chitinized and shows both torsion and flexion.

Type of the genus.—Lemaeolophus sultanus (Nordmann), mono-
typic.

{Lemaeolophus, Lernaea and X6(/>os, a crest or tuft.)

KET TO THE SPECIES.

1. Body Straight or only slightly curved ; a distinct groove at the base of the

neck ; abdominal processes 20 or more on either side and iinbranched

;

(27 mm.)* striatits Wilson, 1912.

1. Body folded back upon Itself once at the base of the neck ; abdominal proc-

esses 10 or more on either side, very slender and profusely branched

;

(20 mm.) recurvns Wilson, 1912.

1. Body with a regular sigmoid curve 2

2. Abdominal processes 20 or more on either side, divided into numerous fine

hairs at the tips (16 mm.) hemiramphi (Kr0yer), 1863.

2. Abdominal processes 10 or more on either side, dichotomously branched from

the very base (15 mm.) sultanus (Nordmann), 1864, p. 91.

1 Average total length of species.
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LERNAEOLOPHUS SULTANUS (Nordmann).

Plate 13, figs. 108-113.

I'ennella sultana Nokdmann, Bull. Soc. Impfirlale des Naturalists de Moscou,

1S64, vol. 37, p. 485, pi. 5, figs. 12-lG.

Pcnellus sultana Mii.ne Edwauds, Hlstoire Naturelle des Crustace.s, vol. 3,

1840, p. 523.

Lemaeolophus sultanas Heli-eu, Relse der Novara, 1865, p. 251, pi. 25, fig.

7.

—

Bkian, Copepodi parassiti dei pesci d'ltalia, 1906, p. 91.

Host and record of specimens.—^Two females were obtained from
the gill arches of the orange file fish, Alutera schoepfii, in Vineyard

Sound in 1874, and have received Cat. No. G186, U.S.N.M. Two
other females were found by the present author in the upper jaw on
the inside of the mouth of the garfish, Tylosurus marinus, at Woods
Hole, Massachusetts, in August, 1903, and have received Cat. No.

4781G, U.S.N.M. A single broken specimen was obtained from
Eaemulon plumieri by Dr. Edwin Linton at the Carnegie Institution,

Tortugas, Florida, in July, 1908, and has received Cat. No. 47817,

U.S.N.M.

Specific characters of female.—Cephalothorax spherical, at right

angles to the neck axis, and covered with a hard chitin skin, divided

by a shallow median groove on the anterior and ventral surfaces into

two cushion-like halves or pads, each of which is prolonged on the

ventral surface into a series of three short, rounded, and often lobed

processes, which project from the pad-like fingers. These processes

are covered with a thin chitin skin and their lumen is in connection

with the cavity of the head. Posteriorly are given off a pair of

lateral horns and an unpaired dorsal one, all three cylindrical, com-

posed of hard chitin, and more or less branched.

These horns are also hollow to their very tips and, like the proc-

esses their lumen opens into the cavity of the head. Behind the

horns the neck narrows a little, but remains comparatively wide and

of about uniform diameter down to the trunk; its walls are very

thick and hard.

The head and neck show a torsion of from 135° to 180°, bringing

the ventral surface almost, if not quite, over the dorsal surface of the

trunk. The latter enlarges gradually from the base of the neck and

with the neck and abdomen is bent into a vertical sigmoid curve.

The concave bend on the back of the trunk is narrow and sharp and

is strengthened by a thick chitin ridge which runs across it, trans-

verse to the trunk axis, and flattens out and disappears on either

side. The convex ventral margin sweeps in a broad curve from the

base of the neck to the vulvae. The abdomen is on a level with the

dorsal surface, is fully two-thirds as long as the trunk, and is more

than half as wide and deep. Along either side of the abdomen and
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extending onto the posterior end of the genital segment are two rows

of dichotomously branched processes. The upper row of six pro-

cesses is a little below the dorsal surface of the abdomen and is still

further depressed on the trunk. The lower row of five processes is

parallel to the upper one, the last process standing on the median

line of the genital segment (vertical median).

The branching of these processes varies considerably in different

individuals, and probably in the same individual at different stages

of development; the older the individual the more profuse the

branching, the younger the individual the simpler the processes. As
might be expected these branched processes furnish excellent anchor-

age for various fixed forms of animal and plant life, and they are

often found covered with algae or protozoa. The processes in the

two rows alternate with one another, and the tip of the abdomen is

left free. This tip is slightly bilobed and on either lobe, close to the

anus, is a rudimentary anal lamina, destitute of setae. The egg strings

are curled into a loose and irregular coil, as described by Kroyer

and Nordmann, and are not in a regular convolute spiral as stated by

Heller.

The first antennae are minute, two-jointed and tipped with setae;

the second pair are also two-jointed and tipped with a strong chela,

the nearly straight claw shutting down behind a catch on the oppo-

site margin of the terminal joint. Proboscis in the bottom of a

groove on the ventral surface of the head, of softer tissue than the

surrounding parts, and apparently capable of being somewhat pro-

truded; mouth parts lacking.

Four pairs oif swimming legs close together in the curve of the

neck just behind the head. The basal joints of these legs are

rounded oblong, the first two pairs with a basal projection on the

inner margin. The rami are usually broken off, but occasionally

a leg will be found with the rami intact, when we can see that

the first two pairs are biramose, the third and fourth pairs uniramose,

the rami all two-jointed and well armed with setae.

Color (preserved material), the uniform reddish brown character-

istic of chitin in alcohol.

Total length, including the sigmoid curvature, 15 mm. Cephalo-

thorax, 1.50 mm. long, 1.50 mm. wide. Neck, 1 mm. in diameter.

Genital segment, 2.50 mm. in diameter.

{sulfanus, like a sultana).

Remarks.—The discovery of the two pairs of antennae on these

specimens necessitates a different interpretation of the knobs found

on the ventral surface of the head.^

» See Proc. U. S. Nat Mas., vol. 44, p. 252-255.
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These can no longer be regarded as rudiments of the antennae

and mouth parts for several reasons:

1. The true antennae have been found in their proper position

on the dorsal surface of the head. In creatures as thoroughly

chitinized as this genus of parasites the minute appendages break

off with especial ease, and the present author has never before seen

specimens to which they remained attached. And when once broken

off it is practically impossible to find any scars showing their

former presence.

2. On comparing different specimens of sultanus the form and
size of these knobs is found to vary far more than would be prob-

able if they were the rudiments of appendages.

3. The interior of the knobs is in connection with the cavity of

the head, which is manifestly unlike the condition of appendages.

They must be regarded, therefore, as mere processes, correspond-

ing to the frontal processes in other genera, but in this genus re-

stricted in number and confined to the ventral surface. In this

genus then, as in Pennella^ the maxillae have apparently disap-

peared.

The distinctive characters in the morphology of the species are

the chitinization of the entire body so that its form remains tlie

same however poorly it may be preserved, the two rows of branched

processes on the sides of the abdomen and genital segment, the

pushing of the ovaries and oviducts forward into the base of the

neck, and the convolution of the ducts of the cement gland.

Genus HAEMOBAPHES Steenstrup and Liitken.

Haemobaphcs Steenstrup and Luticen, Konselise Dauske Videnskabernes

Selskabs Skrifter, 5te Raekke, 1861, p. 405.

External generic characters of female.—Cephalothorax subspheri-

cal, much inflated and soft, with a tripartite eye buried in the tissues

over the base of the esophagus; produced laterally into a cushionlike

process on either side, with a short, rounded point extending diago-

nally forward and outward; anterior margin with a rounded knob on

either side of the midline.

Second, third, and fourth thorax segments distinctly separated, the

first two nearly as wide as the cephalothorax and sometimes pro-

duced laterally into cushionlike processes, the fourth segment nar-

rower with short, bilobed processes on the venterolateral surface like

those in Chondracanthus ; similar processes sometimes found on the

third segment.

Neck long, slender, cylindrical, and flexed upon itself a little in

front of the center, where it is completely chitinized and armed with

numerous short chitin horns, simple or branched.
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Trunk much swollen, bent into a sigmoid curve, the ventral surface

on the convex side, with a pair of short, swollen processes over the

bases of the egg strings; abdomen relatively large, swollen, and cylin-

drical, with a pair of lateral processes near its base ; egg strings long,

each coiled in a tight spiral ; eggs uniseriate and closely packed.

Two pairs of antennae, second pair uncinate
;
proboscis short, coni-

cal and nonretractile ; first maxillae apparently lacking, second pair

uncinate; four pairs of swimming legs, first two pairs biramose,

rami two-jointed and setiferous; third and fourth pairs uniramose,

rami one-jointed and setiferous.

Internal generic characters of female.—Bilateral symmetry com-

pletely preserved; intestine narrowed through the neck, moderately

enlarged in the genital segment, and occupying the entire lumen of

the abdomen; rectum long and conical; ovaries on the dorsal surface

just in front of the concave flexure, their anterior third more or less

cylindrical, their posterior two-thirds much flattened and spread out

laterall}'" over the dorsal surface of the intestine; oviducts on the ven-

tral surface of the intestine and narrow
;
processes over the bases of

the egg strings filled with muscles which probably give the latter

their coiled form
;
glandular portion of the cement glands longer than

the ducts, both glands and ducts parallel but removed a little dis-

tance from the midline ; chitinogen layer of body wall well developed

Hlong the sides of the trunli and in the two pairs of lateral process^

at the posterior end.

Genus habitat.—This genus inserts its soft head and anterior neck

into the ventral aorta or bulbus arteriosus of its host, burrowing in

from the gill arches. The neck is flexed sharply where it enters the

aorta, and usually turned to one side, but there is no torsion.

TTjpe of the genus.—Uaemohaphes cyclopterina (Fabricius), mono-

typic.

{Eaemohaphes^ al/xa blood, and /So^t? dipped or dyed).

KEY TO THE SPECIES.

1. A series of lobed but unbranched processes on either side of the head and

four anterior thorax segments; trunk with sigmoid flexure and hiteral

processes (34 mm.)* cyclopterina (Fabricius), 17S0, p. 95.

1. A series of profusely branched processes on either side of the head and four

anterior thorax segments; trunk nearly straight and without lateral

processes (16 mm.) i cnodis, new species, p. 97.

1. A single pair of bilobed processes on either side of the cephalothorax, none

on the free thorax ; trunk with sigmoid flexure and lateral processes

(20 mm.) diccraiis, new species, p. 9S.

^ Average total length of species.
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HAEMOBAPHES CYCLOPTERINA (Fabrlcius).

Plate 14, ngs. 114-118.

Lemaea cyclopterina Fabricius, Fauna Groenlandica, 17S0, p. 337.

—

Kb0yer,

Naturhistorisk Tiddskrift, 1837, p. 502, pi. 5. fig. 4, a—e.—Baird, Proa
Zool. Soc. Loudon, 1861, p. 239.

ScJiisturus cyclopterimis Oken, Lehrbuch Naturgeschichte, 1810, p. 183.

Lerneocera cyclopterina Blainville, Jour, de Physique, vol. 95, 1822, p. 376.

Hacmobaphcs cyclopterina Steenstrup and Lutken (given under genus

above).—T. and A. Scott, British Parasitic Copepoda, Kay Society, 1913,

p. 147, pi. 44, figs. 5-7.—Wilson, Coutrib, Canadian Biology, 1906-1910

(pub. 1912), p. 99.

Host and record of specimens.—Fifteen females with egg strings

were obtained from the gills of Cyclogaster ingens Gilbert, in the Sea
of Japan off the Korean coast at station 48G3 of the fisheries steamer

Albatross in July, 190G, and have been given Cat. No. 47818, U.S.N.M.

Three single females were obtained from the gills of Lycenchelys

(Lycodes) verrillii^ the first two by the steamer Speedwell in the

Gulf of Maine in August, 1877, the third " near La Have " in 1888.

These have been given, respectively, Cat. Nos. 6137, 38331, and 47819,

U.S.N.M.

Specific characters of female.—The specific characters are the same
as the generic characters already given, but to them we may add the

following details.

The entire cephalothorax and that portion of the neck in front of

the flexure was very soft and easily lacerated, which contrasted

strongly Avith the firm and solid condition of the remainder of the

body. This is the portion which hangs free within the fish's aorta

and doubtless remains soft for that reason. On the dorsal surface

the cephalothorax proper is distinctly indicated by a central longi-

tudinal ridge, which narrows anteriorly over the mouth parts, but

there are no visible traces of a carapace.

On either side is a long cushion-like process, which narrows into

a small knob anteriorly and curls downward and inward over the

ventral surface almost to the median line. Dorsally these processes

are on a level with the central cephalothoracic ridge, ventrallv they

project considerably. In front of them two other cushion processes

are given off from the ventrolateral surface, which also project

ventrally.

Between the rounded anterior ends of these processes are found on
the anterior margin the two pairs of antennae and on the ventral

surface the mouth parts. The cephalothorax is separated from the

second thorax segment by a distinct groove, and the second, third,

and fourth thorax segments are similarly defined dorsally but are

less distinct ventrally. The second and third segments are nearly

as wide as the head, including the lateral processes; the fourth seg-
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ment is abruptly narrowed to less than half that width. The second

and third segments each have a pair of lateral cushion processes,

as wide as the segment itself and smoothly rounded, those of the

third segment having on the posterior ventral surface a small knob.

The fourth segment sends out on either side a soft bilobed process,

the lobes thick and bluntly rounded, and inclined a little ventrally.

Behind these lobes the neck narrow^s and becomes rapidly chitinized

until it reaches the flexure, beyond which it is slightly enlarged and

armed w'ith chitin horns of varying numbers and patterns, but

usually short and somewhat flattened. Behind these horns the neck

is again narrowed until it reaches the trunk, which it enters exactly

on the median line so that there is no distortion of the bilateral

symmetry.

The antennae and mouth parts are at the extreme anterior end of

the cephalothorax; the first antennae are stout, three-jointed, and

well armed with setae; the second pair are made up of two stout

joints, furnished with strong muscles and tipped with a chela, Avhose

long and rather slender claw shuts down past a projection on the

opposite margin of the terminal joint. The mouth tube is short and

but little, if at all, retractile, with a well-defined ventral plate; no

first maxillae could be detected; the second pair are three-jointed,

the basal joint the shortest, the second joint the longest and stoutest

and armed on its outer margin with a short spine; the third joint

is tipped with a short and weakly curved claw. Only the two pairs

of legs described by Steenstrup and Liitken could be detected ; each

of these is biramose and the rami are two-jointed and setiferous.

With the three anterior joints of the free thorax so well differentiated

we should look for four pairs of legs instead of two, and a perfect

specimen will probably reveal them. (See Remarks, below.)

Color (preserved material) of the body, the soft portion of the

neck, and the head grayish yellow, chitinous portions of the neck and

egg strings darker orange j^ellow.

Total length, including curves, 34 mm. Cephalothorax and neck,

14 mm. long, 0.75 mm. in diameter. Greatest diameter of trunk, 4

mm. Egg coil, 14 mm. long, 2 mm. in diameter. Each egg string,

if straightened, would be approximately 125 mm. long.

(cydopterina, from the genus of fish on which it was first found.)

Uerriarhs.—Fortunately the specimen numbered 38331 included a

mutilated head ; the neck had been broken at the flexure and the an-

terior portion was again broken between the cephalothorax and the

second segment. But the broken parts could be placed together while

they were being drawn, and it was much easier to orient them when
thus separated from the trunk than it would have been when attached

to it. The antennae and mouth parts were uninjured, but one leg of
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each pair was gone and the remainder of the ventral surface was

more or less lacerated, so that if the parasite originally possessed four

pairs of legs the two posterior pairs might easily have been destroyed.

The discovery of the antennae and mouth parts brings this species,

and through it the genus up to a better analogy with the rest of the

famil3^ Steenstrup and Liitken, the founders of the genus, examined

several specimens which they reported as perfect, but the best they

could say of the cephalothorax was that it presented considerable

likeness to that of Pennella. They found neither antennae, pro-

boscis, nor mouth parts, and as far as is known no investigator since

their day has even seen the parasite's head.

The internal morphology is peculiarly interesting since it shows

that, in spite of the sigmoid curvature of the body, there has been

no disturbance in the bilateral symmetry. In this particular it pre-

sents an important contrast to Phrixocephalus and CoUipravtiSy in

both of which there is more or less distortion.

HAEM0BAPHE3 ENODIS, new ipecie*.

Plate 20, figs. 156 and 157.

Host and record of specimens.—A single perfect female with egg

strings was obtained from the gills of Lycodapus ferasfer^ a small

deep-sea fish, 4 inches in length, by the Bureau of Fisheries steamer

Albatross 11 miles off Point Pinos Lighthouse, on the California

coast. May 20, 1904. It is made the type of the new species, with

Cat. No. 49702, U.S.N.M. Like all other species of this genus the

head and anterior thorax are buried inside the bulbus arteriosus of

the host, and there is but a single specimen on each fish.

Spediic characters of female.—Cephalothorax and the three an-

terior free thorax segments about the same width, all four covered

with numerous profusely branched cauliflower processes, which do

not show any definite arrangement; these give this part of the body

a peculiarly rough and swollen appearance; the head, the thorax,

and these processes are exceedingly soft and fragile. Neck quickly

becoming chitinous and armed with a single pair of short horns in

front of the flexure; the portion behind the flexure enlarged in di-

ameter and shorter than the portion in front of the flexure. Trunk
almost straight with only a hint of the sigmoid curve

;
genital segment

enlarged to four times the diameter of the neck, the dorsal margin
only slightly concave, the ventral margin broadly convex, with no
knobs or processes. Abdomen in line with the genital segment, about

half the length and width of the latter, the same diameter through-

out, and also without knobs or processes. Egg strings loosely coiled,

the coils a little wider than the abdomen and about the length of the

genital segment.

77403—Proc.N.M.vol.53—17 7
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First and second antennae in the same position and similar in

structure to those of cyclopterina; maxilLie and proboscis also similar

in position and structure; swimming legs entirely concealed by the

cauliflower processes so that it would be necessary to remove the

latter in order to ascertain their exact number and arrangement.

Color (preserved material), a uniform brownish yellow except the

head and anterior thorax and their processes which are white.

Total length, 16.50 mm. Head and anterior thorax, 2 mm. long,

1.50 mm. wide.

Genital segment, 6 mm. long, 2.33 mm. wide. Egg coils, C mm.

long, 1.50 mm. wide.

{enodis, destitute of Imobs or processes.)

Hemarks.—This species is so radically different from the others in

the genus that it can be readily recognized by its general form with-

out the details of the appendages. The absence of all knobs and

processes on the trunk, the almost complete suppression of the sig-

moid curve, and the profusion of cauliflower processes on the head

and anterior thorax are the distinguishing characters. The size

is also more in accord with the miniature host on which it lives.

HAEMOBAPHES DICERAUS, new species.

Plates 19 and 20, figs, 14S to 155.

nost and record of specimens.—Two females with Qgg strings were

taken from the gill arches of Chaeturichthys sciistius at Hakodate,

Japan. The more perfect of the two is made the type of the new

species, with Cat. No. 49703, U.S.N.M. The other becomes a para-

type, with Cat. No. 49735, U.S.N.M. They were taken from sepa-

rate fish, and each was fastened in the fish's throat at the base of

the gill arches and had bored through the intervening tissues and

buried its head inside the bulbus arteriosus.

Speci-fiG characters of female.—Head and all of the thorax in-

closed within the bulbus arteriosus very soft and easily torn or

crushed; cephalothorax with a single pair of lateral cushion proc-

esses, each of which is bifid; the anterior branch is on a level with

the dorsal surface of the head, is short, cylindrical, bluntly rounded

at the tip, and pointed directly forward parallel with the axis of

the head; the posterior branch is enlarged into a circular cushion,

evenly rounded and sliglitly flattened dorso-ventrally, and extends

diagonally downward and backward to the ventral surface.

The second, third, and fourth thorax segments are distinctly dif-

ferentiated; the second and third segments the same width as the

head without the lateral horrs, the fourth segment a little narrower;

all three segments perfectly smooth, without knobs or processes.

Neck a little more than half the width of the fourth segment, be-

coming rapidly chitinized, and armed with a single pair of short
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spinelike horns just in front of tlie flexure. Beyond the flexure it

enhirges gradually until it joins the trunk on the ventral surface and

at the median line.

There is a large spherical swelling on either side of the genital

segment at the anterior end, which starts on the dorsal surface and
reaches almost to the ventral surface. It may even be said that it

does reach that surface since its contour is indicated by a slight

notch on the ventral margin. There are two small knobs on the ven-

tral surface just in front of the egg coils, and a pair of lateral fleshy

flaps or processes over the bases of the egg strings, which are elon-

gated dorso-ventrally.

The genital segment passes insensibly into the abdomen, which is

short, nearly straight, and twisted on its axis, so that the anal sinus

shows in a side view of the trunk. Over the base of the abdomen
two large processes are fused across the dorsal midline like a large

saddle.

The Qgg coils are a little longer than the abdomen and taper to-

ward their tips. The first antennae are three-jointed and well armed
with setae; the second antennae are stout and two-jointed, the ter-

minal joint a little narrower than the basal and armed at the tip on
the outer margin with a stout curved claw, which shuts down inside a

raised semicircle on the opposite inner margin.

Proboscis well developed and projecting from the ventral surface

of the head; upper lip split lengthwise through the center, each half

considerably wider than the mouth tube; the latter divided and
grooved on the ventral surface and a little flattened on the dorsal

surface; maxillae three-jointed, with a short and bluntly-pointed

terminal claw.

Four pairs of swimming legs, the first and second pairs close to-

gether and a short distance behind the mouth, each biramose, the

rami one-jointed, the endopod considerably smaller than the exopod,

both well armed with plumose setae. The third and fourth pairs are

on the posterior margins of their respective thorax segments; each

is unirainose, the ramus one-jointed and armed, the third pair with

five, and the fourth pair with four, large plumose setae. The rela-

tive distances of the three posterior pairs behind the first pair are

represented by the numbers 1, G, and 11.

Color (preserved material), a uniform orange yellow, the egg
strings brown, the head and anterior thorax white.

Total length, if straightened, 20 mm.; from the flexure in the neck

to the tip of the abdomen, 11 mm. Diameter of head through lateral

processes, 1.25 mm. Diameter of genital segment, 4 mm. Diameter
of abdomen behind the saddle, 2 mm. Length of egg coils, 6 mm.;
diamctor, 1.50 mm.

{diceraus, 8is, two and /cepas, horn.)
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Remar/iS.—This species is considerably smaller than cyclopterina^

and may be recognized at once by the single pair of bifid processes on

the cephalothorax, while the second, third, and fourth thorax seg-

ments are destitute of processes. This distinction may then be sub-

stantiated by the differences in the appendages, especially the max-

illae and the swimming legs.

The head of this species was much better preserved than those of

cydopterina, and the details of all the appendages are distinctly

fchown. The long plumose setae upon the swimming legs are espe-

cially worthy of notice. Being buried inside the bulbus arteriosus of

the host they have no chance to get broken or injured, and thus are

preserved intact, as they were when the copepodid female first found

her host.

The fact that the only head amongst the 15 females belonging to

the s])ecies cyclopterina was mutilated, while in the single specimen

of the species enodis both the cephalothorax and the free thorax

were so covered with cauliflower processes as to effectively hide the

swimming legs, makes it advisable to take the present species as our

standard in the matter of the number and arrangement of the swim-

ming legs.

Accordingly the genus diagnosis given above (p. 94) assigns four

pairs of swimming legs to the genus, and there is every reason to be-

lieve that this will prove to be the correct number when more speci-

mens of the other two species are obtained.

Genus HAEMOBAPHOIDES T. and A. Scott.

Haanobaphoidcs T. and A- Scott, British Parasitic Copepoda, Ray Society, 1913,

p. 148, pi. 44, fig. 8.

External generic characters of female.—Cephalothorax subspheri-

cal and furnished with terminal branched chitin horns similar to

those found in Lernaea; second, third, and fourth thorax segments

not differentiated, but fused into a short neck, which is straight and
not reflexed, and which carries neither horns nor processes. Trunk
much swollen, bent into a sigmoid curve, with a pair of simple

processes over the bases of the egg strings; abdomen longer than the

genital segment, covered with irregular processes along the sides and
on the dorsal surface at the base, and considerably enlarged at the

tip. Egg strings coiled into a tight spiral which tapers toward the

distal end. No details with reference to any of the appendages nor

to the internal anatomy.

Genus habitat.—This genus bores into the gill arches of fish and
snchors itself in the surrounding tissues by means of its chitin horns.

It does not bury its head in the aorta or the bulbus arteriosus like

the preceding genus.
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I'fjpe of the genus.—llaemobapholdes ambiguus (T. Scott), mono-

iyi>ic.

(HaemohapTioides, Haemobaphes and the ending elSos denoting

likeness).

Remarks.—T. and A. Scott established this new genus in 1913 for

the species which T. Scott had described in 1900 as Ilaejnohaphes

amMguus. It certainly seems to be a distinct genus, but it is unfor-

tunate that neither in the original description nor in the new genus

diagnosis are any of the appendages even mentioned. The internal

anatomy is probably very similar to that of Uaemdhaphes and this

makes the lack of external detail all the more regrettable.

TRIFUR, new genus.

External generic characters of female.—Cephalothorax enlarged

nearly at right angles to the neck, and armed with a dorsal posterior

median liorn and two shorter conical lateral horns. Neck moderately

thick, completely chitinized, and three times the length of the trunk,

curved but not flexed, and smooth. Trunk only slightly swollen, bent

into a sigmoid curve at right angles to the curve of the neck, the

ventral surface on the convex side, with a pair of short and wide

fleshy processes over the bases of the 2gg strings. Abdomen slender,

half as long as the genital segment, and continuing the S-curve, des-

titute of processes; e.gg strips coiled into tiglit spirals, which are

one-half longer than the abdomen ; eggs uniseriate and flattened into

thin disks.

Two pairs of antennae, second pair chelate; four pairs of swim-

ming legs, two pairs close together just above the base of the cephalo-

thorax, the others removed to some distance on the neck itself.

Internal generic characters of female.—Digestive tube occupying

the center of the neck, the dorsal portion of the genital segment, and

the center of the abdomen, abruptly contracted into a short rectum.

Ovaries paired on the dorsal surface of the digestive tube at the

anterior end of the trunk; oviducts running forward a long distance

into the neck on the dorsal surface, then curved around the outside

of the intestine to the ventral surface, following the ventral curve

of the genital segment for half its length, then rising gradually to

the center of the lateral surface.

Cement glands on the lateral surface of the genital .segment at its

anterior end and dorsal to the &gg strings, running this way for

half the length of the segment, then curving around outside of the

^gg strings to the ventral surface of the latter and following that

surface back to the vulvae. The transition from gland to duct oc-

curs just where it curves around the outside of the egg string. Chiti-
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nogen layer very thick over the entire inner surface of the genital

segment and abdomen.

Genus habitat.—Muscle borers, penetrating from the outside sur-

face of the host into the underlying tissues, usually near a fin; an-

chored in the muscles themselves by the cephalic horns, the sur-

rounding tissues forming a cyst around the head.

Type of the genus.—Trifur tortuosus^ monot^'pic.

{Trifui\ a notorious rascal in Plautus.)

Remarks.—This genus is so markedly different from the others in

the family as to warrant its establishment, even upon the scanty ma-
terial here recorded. The trunk is almost exactly like that of

Haemohaphes., except that it is relatively much smaller, but the

head and neck are totally different and resemble those of Lernaeeni-

cus. The entire head, including the horns, and the neck are fully

chitinized, instead of being soft, and the thorax segments are so

completely fused as to be indistinguishable. The new genus thus

combines the characters of the two older genera and becomes a con-

necting link between them. All the characters essential for its

establishment are present, including the antennae and swimming
legs, the only things lacking are the proboscis and maxillae, whose

future discovery can not affect the systematic position of the genus.

TRIFUR TORTUOSUS. new species.

Plates 20 and 21, figs. 158 to 160.

Ilost and record of specimens.—Two females with egg strings Avere

obtained from the outside of the body near the pectoral fin of Salllnta

australis, at Otter Bay, Smith Channel, South America. One speci-

men lacked the head and was cleared in clove oil to show the inter-

nal anatomy; the other was perfect, except the proboscis, and is

made the type of the new genus and species, with Cat. No. 49704,

U.S.N.M.

/Specific characters of female.—In addition to the generic charac-

ters already given, the cephalothorax with its horns is fully chiti-

nized like Lernaeenicus and Phrixocephalus., but totally unlike

Haemohaphes. The long posterior horn is slightly curved, conical,

and bluntly rounded at the tip; the lateral horns are smaller and

shorter but also conical and blunt.

The neck is comparatively much thicker than in Haemohaphes and

is curved in two or three different directions, chiefly sidewise at

right angles to the median plane of the trunl?. It is perfectly

smooth, without Imobs or horns, and in the cleared specimen is more
than twice the length of the trunk; it does not continue the S-curve

but is straight for a very short distance and then turns sidewise.
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The genital segment is not much enlarged (2J diameters), is flat-

tened a little laterally, and is perfectly smooth except for the two

"wide fleshy processes over the bases of the egg strings. The abdomen
is about the same diameter as the coils of the egg strings, is enlarged

a little at the tip, and is without knobs or processes. It is bent in a

half circle where it leaves the genital segment and is straight for the

rest of its length. At the center of the posterior end is a slight sinus

which indicates the position of the anus and on either side of this is

a rudimentary anal lamina, without setae.

The two pairs of antennae are on the dorsal surface of the head,

in a position corresponding to that in the other genera. The first

antennae are short and indistinctly jointed and are turned outward

awa^' from the midline; the second antennae are rather large, are

two-jointed and chelate. The majority of the rami on the swimming
legs are lacking, but the basal joints indicate distinctly the position

of the legs ; the first tw^o pairs are close together on the ventral sur-

face of the head and just in front of the neck and are biramose; the

third and fourth pairs are on the ventral surface of the neck, at

distances behind the second pair represented by the numbers 3 and 8;

the third pair is biramose and the fourth pair imiramose. From the

muscles and a portion of the chitin framework left in the front of the

head it is probable that the missing proboscis w'as similar to that in

Lernaeenicus.

Color (preserved material), a brownish yellow, more of a brown
on the head and neck, more of a j^ellow on the trunk; egg strings

cinnamon-brown.

Total length, if straightened, 50 mm. Length of head, including

posterior horn, 10 mm. ; diameter, 3 mm. Diameter of neck, 1 mm.
Length of genital segment, 12 mm.; diameter, 3 mm. Length of

abdomen, 7 mm. ; diameter, 1.50 mm. Length of egg coils, 8.50 mm.

;

diameter, 1.50 mm.
{tortuosus, fuU of curves and windings, alluding to the body

form.)

Subfamily Pennellinae.

Suhfamily characters of female.—Cephalothorax armed with hard
chitin horns, two or three in number and unbranched; neck and trunk

straight, no sigmoid curvature; genital segment only slightly en-

larged and without a pregenital prominence ; abdomen wdth branched,

feather-like processes in a row along either side, often running onto

the posterior end of the genital segment; anal laminae very rudi-

mentarj'' and destitute of setae; egg strings filiform, very long and
straight, eggs uniseriate and minute, packed like a row of coins.

Two pairs of antennae, the second pair chelate; a tripartite eye

deeply buried over the base of the esophagus; proboscis small and
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capable of but little protrusion; mandibles unknown; no maxillae or

maxillipeds; four pairs of swimming legs close together just behind

the head.

Suhfamily characters of copepodid male (genus PennelTa).—Body,

like that of Cyclops^ composed of a cephalothorax covered with a

carapace having lateral and posterior lobes; three free thorax seg-

ments, a fused fifth and genital segment, and a one-jointed abdomen;
anal laminae very short and armed with minute setae. Two pairs

Q-ftX

FlQ. D.—THB male (left) and female (right) COPEPODID larvae of PENNELLA VARtANS
AFTER WiERZEJSKi; ACTUAL LENGTH OF FEMALE, 0.80 MM.

of antennae, second pair chelate; compound eye in the shape of a

transverse spindle; mandibles stilet-shaped; two pairs of maxillae,

second pair uncinate; one pair of stout, clawed maxillipeds; first two

pairs of swimming legs biramose, third and fourth pairs uni ramose,

all the rami two-jointed. Parasites of salt-water fish exclusively.

Ontogeny of the genus Pennella.—The genital protoplasm forms

egg mother cells and ^gg daughter cells as in the Lernaeocerinae.

The oocytes acquire food and yolk material as they pass into the

oviduct, in which they are strongly flattened and packed in a single

row. The cement glands are separate from the oviduct and empty
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into the latter just in front of the vulvae. Here each egg is covered

with a membrane of the cement substance and then passes into the

outer case, where it is again flattened and packed w'ith its fellows

in a single row. These eggs are much smaller in diameter than those

of the other subfamilies, and as a rule there are many more of them

than in the Lernaeenicinae and about the same number as in the

Lernaeinae. The larva probably hatches as a typical nauplius,

although this has never been observed, and is transformed into a

metanauplius while swimming freely in the plankton. At the first

copepodid stage the larva seeks its temporary host, which in the

present instance is a cephalopod, upon whose gills are passed this and

the subsequent copepodid stages. At first the larva fastens with its

chelate second antennae, but with the first molt it develops a frontal

filament by which it is securely anchored to the gill of the cephalopod.

Then follow pupal stages in which the segmentation of the body

and its appendages becomes indistinct, the setae lose their plumes,

and the various appendages become misshapen, swollen, and incapable

of use. But sexual ripening goes on just the same and fertilization

takes place here on the cephalopod's gills. Then comes a final molt

for the female in which she acquires again well-formed appendages

capable of good service. She then swims away in search of a final

host, into whose flesh she burrows and is anchored by chitin horns

growing out from the cephalothorax.

It is worthy of note that some species of this subfamily liaA'^e been

found upon whales and become thus the only copepods parasitic upon
a warm-blooded animal. It may also be noticed that the members
of this subfamily are the largest of the Lernaeidae, sometimes attain-

ing the comparatively enormous length of nine or ten inches.

Genus PENNELLA Oken.

Pennatula Linnaeus, Systema Naturae, 1758, p. 819. P. sagitta, third

species.

PcnucUa Okkn, Lehrbuch Naturgeschichte, 1816, p. 3138. Type, P. dlodon-

tis, monotypic, a synonym of P. sagitta.

Lerncopcnna Blainville, Journ. de Physique, 1822, vol. 93, p. 378. Type,
L. bocconii, first species.

Bacvlus I.uunocK, Trans. Linn. Soc. London, 1860, vol. 23, p. 190. Type,
B. clnngatus monotypic. A larval form of Pennella.

EcsscUn BnADY, Challenger Copepoda, 1SS3, vol. 8, p. 136. Type, U.
Cylindricn, nionotypic. A larval form of Pennella.

Pcnclla, Pcnellus, Lernaeopinna, various authors.

Reasons for retaining the name Pennella.—Linnaeus, mistaking
entirely the nature of these parasites, placed them in the genus
Pennatula or Sea pens, and this genus name was subsequently used

by Ellis (17G3), Gmelin (1788), Lamarck (1818), Pallas (l772),

Cuvier (1817), and others.
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But Pennatula was the name of a genus of alcyonaiian coral

polj'^ps, which gradually came into general use, and which is still

retained in the group of sea fans known as Pennatulacea, with the

type genus Pennatula.

Hence Oken, on establishing the new species diodontis in 181G,

suggested Pennella as a new name for the genus and it has been

universally adopted.

Thus although Linnaeus antedated Oken by many years we can

not use his name for this copepod genus, but must adopt the one

given by Oken.

External generic characters of female.—Cephalothorax globular,

hemispherical, or semielliptical, usually somewhat flattened dorso-

ventrally and often with the anterior end squarely truncated and

covered with short and tumid processes; the rounded posterior end

gives off two or three cylindrical chitin horns, unbranched. Neck

very long, cylindrical, and comparatively wide, increasing gradually

in diameter and passing insensibly into the trunk. The latter is

cylindrical, often transversely ridged, and straight; abdomen long

and tapering to a bilobed tip, Avith a pair of tiny anal laminae armed
with long setae; a row of appendages along either side of the

abdomen, nearer the ventral surface, and branched so as to resemble

the barbs and barbnles of a feather. Egg strings from once to several

times the length of the body, straight and filiform; eggs numerous

and uniseriate. Antennae persisting in the mature adult while the

two pairs of maxillae apparently disappear; first two pairs of legs

close together, third and fourth pairs removed a short distance.

Internal generic characters of female.—Bilateral symmetry com-

pletely preserved ; mouth tube on the anterior end of the head or on

the ventral surface near the anterior margin
;
proboscis with a meager

supply of muscles; esophagus inclined to head axis and supported

by a rigid chitin framework suspended from the ventral wall of the

head; stomach without convolutions or lobes; intestine straight,

nearer the dorsal surface, and considerably narrowed in the abdo-

men; rectum short and straight.

Ovaries two-thirds the length of the trunk, tapered posteriorly,

the ends distinct, the central portion more or less completely fused;

oviducts with a short loop where they leave the anterior ends of the

ovaries, and comparatively narrow ; cement glands extending the en-

tire length of the trunk, the ducts the same length and diameter as

the glandular portion.

Chitinogen layer of body wall forming an opaque network of pig-

mented fibers over the inner surface of the thick chitin skin.

Genus habitat.—This genus burrows from apparently any locality

on the outer body surface of its host through the skin and tissues.
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and buries its head in some vital organ, forming an enormous cyst,

which becomes very hard and remains a long time after the death of

the parasite ; it always shows torsion and sometimes flexion.

External generic characters of C'opepodid 7nale.—Cephalothorax

made up of head and first thorax segment fused ; second, third, and

fourth segments free and diminishing gradually in width ; fifth and

genital segments fused; abdomen one-jointed, anal laminae short and

wide.

First antennae indistinctly jointed and well armed with setae;

second pair two-jointed with a stout chela; mouth tube long and

barrel-shaped; mandibles without teeth; first maxillae on the out-

side of the tube at its base, bilobed ; second maxillae on the ventral

surface of the head, two-jointed and tipped with a claw ; maxillipeds

near the posterior margin of cephalothorax, also two-jointed and

tipped with a claw; swimming legs corresponding exactly with those

of the female ; no fifth legs.

Internal generic characters of Copepodid male.—Esophagus short

and strongly inclined to the body axis; stomach much widened in

the cephalothorax, tapered posteriorly and passing insensibly into

the narrow intestine. Supraesophageal ganglion comparatively

small, connected dorsally with a wide tripartite eye and anteriorly

with a large frontal gland secreting an attachment filament. Infra

ganglion almost as large as the stomach and extending back into the

second thorax segment. Testes paired and opposite each other above

the stomach in the first and second thorax segments, ovate, with

wide sperm ducts leading back to large spermatophore receptacles

in the genital segment.

Type of the genus.—Pennella sagitta (Linnaeus), first species.

(Pennella, diminutive of Penna-, a feather).

Remarks.—This genus has been probably the least understood of

any in the entire family and scarcely any two authors have described

their species similarly. This is partly due to the fact that speci-

mens are often mutilated in order to save the host, since the removal

of a Pennella in its entirety is almost certain to involve the destruc-

tion of its host as a museum specimen. It is also partly due to the

presence of a much larger and tougher cyst around those portions

of the body which are buried in the host ; this is very difficult to re-

move without injury to the parasite. Again the short and stubby

frontal processes, like those on a cauliflower, entirely cover the

mouth and surrounding regions, and several heads must be sacrificed

before gaining an adequate idea of the structure of the buccal re-

' ion. In the present instance there has been an abundance of ma-
terial for clearing in clove oil, for dissection, and for sectioning, and
the facts here presented have been ascertained in all these ways as

well as by ordinary methods.
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With reference to the " male " of this genus described by Milne

Edwards, Steenstrup and Liitken, Thomson, Bassett-Smith, and

T. and A. Scott, it may be said that Milne Edwards briefly de-

scribed a genus male but did not even mention one in connection

with any of the species. He was evidently describing something

which no other investigator has ever seen and which had no con-

nection with this genus at all. Steenstrup and Liitken thought it

probable that his description was not derived from his own ob-

servation, but that he mistook Nordmann's figure of a male Ancho-

rella {Clavella) for Pennella and based his description upon that.

Thomson, Bassett-Smith, and Scott simply translated his mistake

and no one of them claimed to have seen a male.

Steenstrup and Liitken figured under Pennella exocoeti some-

thing which they called " The presumable pigmy male of the species."

In their genus diagnosis they said that this " gave some idea of the

males which had hitherto been sought in vain." But they did not

mention it at all in their description of the species; evidently they

were not certain that it was a male, and had no idea of its structure.

Whatever it maj' have been, it certainly v\'as not a pigmy male of

this genus, for the males of Pennella are like those of the other

genera in the Lernaeidae. They do not live beyond the copepodid

stages, and hence are not to be found attached to the body of the

adult female, nor even upon the same fish.

If one will compare carefully the copepodid males obtained by

Wierzejski from the gills of three cephalopod species with the cope-

podid males of Lemaeocera described by A. Scott (1901), with those

of Sarcotretes described by Jungersen (1911), and with those of

Lemaea here described (p. 35), there will be no doubt that they

were really what Wierzejski claimed them to be, the sexually ripe

copepodid males of some Pennella species.

Here is the true male of the present genus, and it is one that corre-

sponds in every pnrticular with the other Lernaeid males already dis-

covered. Upon Wierzejski's descrijjtion and excellent figures are

based the generic characters given above.

The adult females are found everywhere upon the body of their

hosts and can not be said to prefer any especial locality. The large

trunk of the parasite stands out from the surface of the skin, while

the head and long neck are buried in the tissues of the host's vital

organs. The tissue with which they come in immediate contact

forms a thick and tough covering or cyst around them, which is

often as large as an English walnut and sometimes attains the size of

a lemon.

These cysts are usually flattened in one direction, and with age

they become nearly as hard as cartilage. Inside of them the liead
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and neck of the Pennella tire frequently twisted in corkscrew fashion,

thereby increasing the difficulty of withdrawing them and givijig

the copepod a more secure hold upon its host. These cysts may bo

found almost anywhere in the fish's body, in the stomach and intes-

tine walls, the mesentery, the liver, the caeca, etc. When the copepod

dies the cyst simply shrivels and hardens still more, and such lumps,

nearly as hard as bone, may be cut out of the liver or elsewhere along-

side of the living ones.

The portion of the parasite which hangs free in the water outside

the fish's skin is frequently infested with goose barnacles, hydroids,

or algae. One specimen was obtained, 4 inches in length, to which

were attached 18 Conchoderma virgatum, the mass of the barnacles

being many times that of the copepod's body.

Quite recently {1912b) Quidor has published a paper on copepod

parasites, in which he gave a diagnosis of the genus Pennella and

then discussed its life history and specific characters. After show-

ing that various other data did not furnish favorable specific char-

acters, he advocated the structure of the plumose abdominal ap-

pendages and the individual torsion as a ready and infallible means
of distinguishing species (pp. 202-3).

The structure of the abdominal appendages was quite thoroughly

discussed by Steenstrup and Liitken in connection with Pennella

Hagitta.

While it may be possible to select plumules from the different

species Avhicb will show the distinctions portrayed by Quidor, it is

also possible to find on the same fish two Pennellas of the same species,

fastened side by side, but whose plumules show very different struc-

ture. So long as this is likely to occur it is evident that something

else must be used to separate the species. With reference to the value

of torsion, if Quidor'? observations were based upon the statements

contained in his description of the genus, they must be profoundly

modified before they will possess any scientific value. He stated:

"La tete . . . presente ventralment deux antennes rudimentaires et

une region buccale couverte d'appendices chitineux plus ou moins
ramifies" (p. 197); and, again: "II (the genital segment) porteen

arriere, sur la face dorsale, les orifices de ponte d'on sortent deux
longs sacs ovigieres filiformes." (P. 198.)

The two pairs of antennae are dorsal and not ventral, and the egg
strings are ventral and not dorsal, as in every Lernaeid genus. By
placing the antennae with the mouth on the ventral surface Quidor
Is reduced to the unhappy situation of calling the swimming legs

dorsal, since they are on the opposite surface.

As a consequence all the torsion which he called direct is really

inverse and his inverse torsion is really direct, because he was hold-



110 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.53.

ing the animal with its ventral side uppermost so that right and left

were reversed. Furthermore by placing the mouth on the same

surface as the antennae, whether he called it dorsal or ventral, he

has altered the true amount of torsion, that is, the angle between the

buccal and anal orifices.

Hence what he gave as a direct torsion of 135° might well be an

inverse torsion of 45°. Again his statement that "the value of the

angle of torsion in the adult furnishes very precise specific charac-

ters" (p. 203) can not be proved in actual experience. No species

shows anything like constancy in either the amount or the direction

of torsion. We have just stated that the neck of Pennella filosa is

often twisted in corkscrew fashion inside the cyst, but this is by no

means always or even usually the case. It is evident, however, that

the torsion of these corkscrew specimens will be very different from

that of normal specimens, and even amongst the latter there is a wide

variation. In most Pennellas the direction of torsion is clearly

shown by the twisting of the color pattern on the neck. Interpreting

on this basis, the torsion of five specimens of Pennella filosa taken

from the same swordfish are: Direct 90°, inverse 180°, direct 3G0°,

direct 3G0°, inverse 180°. Manifestly when two torsions are in the

same direction and one is four times the other, they do not furnish

a " very precise " specific character.

The only rational conclusion is that torsion in this genus has com-

paratively little specific value. We are forced, therefore, in making

a key of the species, to rely upon an accumulation of characters,

rather than upon any one or two characters alone.

Furthermore it has been found necessary to exclude the following

species from the key for the reasons stated after each

:

Penella anthonyi and P. cettei Quidor. In his attempt to use the

mode of branching of the plumose appendages as the chief charac-

teristic of the various species Quidor gave figures showing these ap-

pendages in the two species here named (1912b, pi. 1, figs. 9, 11, and

12). He also gave photographs of the two parasites, half the natural

size (pi. 4, figs. 30 and 31), and a few additional facts in his key to

the species. But he does not even mention them in his text, and we

are left in absolute ignorance of the details of all their appendages,

as well as of their general morphology.

Consequently while they may very likely prove to be new species,

we can not accept them upon present evidence.

Lerneopenna hlainvillii LeSueur (1824, p. 289, pi. 11, figs. 2 and 3).

A synonym of Pennella exocoeti (see p. 115).

Pennatula hocconii Lamartiniere (1798, p. 51, pi. 20, fig. G). Milne

Edwards made this a distinct species, but Steenstrup and Liitken said

it was not well enough described to warrant separation and made it a

synonym of Pennella diodontis. It was the first species (type) of
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Blainville's "new genus*' Lerneopenna. But Steenstrup and Liit-

ken's statement holds good to-day; it has never been described with

enough detail to enable it to stand as a separate species.

Lerneopenna hrackiata Blainville (1822, p. 44C, pi. 1, fig. 4). A
synonym of Pennella sagitta (see p. 113).

Penella costal Eichiardi (1880, p. 150). This is a nomen nudum
and probably identical with Pennella filosa.

Pennella diodontis Oken, Chamisso, and Eysenhardt (1821, p. 350,

pi. 24, fig. 2). A synonym of P. sagitta (see p. 113).

Pennella gracilis and P. intricata A. Costa. Cams in his Prodromua
Faunae INIediterraneae (1885, p. 374) mentions these two species and

ascribes them to A. Costa, but adds " Hospites, loci, descriptio?". He
himself was as badly at fault since he did not give the reference in

which A. Costa mentioned these species, and all efforts to find such a

reference have failed.

Leimeopenna holteni Desmarest (1825, p. 347). AVlien Desmarest

transferred Holten's species, Lemaea exocoeti, to Blainville's genus

Lerneopenna, he also changed the specific name. But of course there

was no Avarrent for this and so his name, holteni, becomes a synonvm.

Penella plumosa DeKay (1844, p. CO). DeKay described (1822,

p. 87, 1 text figure) a mutilated specimen of a parasite from " Diodon

pilosus " sent to him by Doctor Mitchill, which he was satisfied did

not belong to any genus as yet established. Afterward in his Zool-

ogy of New York he evidently redescribed the same creature and

gave it the above name.

Either he himself or the printer made an error in the name of

the host, and gave it as " Diodon plumosus of this report." Fow-

ler (1913b, p. 91) suggested that, as such a fish was not named in

DeKay's report, it was proably a mistake for DeKay's '''Diodon full-

glnosus,''^ which does appear in the report, and he made DeKay's

species a synonym of P. filosa.

But it seems more probable that the specific name of the parasite

was in some way substituted for that of the host, the two being very

similar, and that DeKay was redescribing and naming the same

species that he had in 1822, of which during the intervening years

he had obtained better specimens. This would make it a synonym
of P. sagitta, which infests Diodon, and not of P. filosa, which has

never been found on that genus of fishes.

Penella remorae Murray (1856, p. 299, 5 text figures). This

species was found attached to the sucking disk of '"''Echeneis re-

mora,'''' and all that was described and figured was the portion out-

side the disk, the part buried in the tissues of the fish having been

destroyed in an attempted dissection. But this posterior portion of

the parasite showed plainly that the specimens were immature, the

plumose appendages having only just started to grow. A remora
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could easily obtain such immature specimens while attached to some

larger fish which was the regular host of the parasite.

At all events, with no data on the anterior two-thirds of the body,

including all of the appendages, the species can not be accepted.

Pennella rubra Brian (1906, p. 86, pi. 7, fig. 3). This was a single

specimen, without egg strings and lacking all that part of the ante-

rior body which had been buried in the tissues of the host. This

lack of egg strings, as well as the condition of the plumose appen-

dages, show it to have been an immature stage of some species infest-

ing the sunfish on which it was found. Brian himself afterward

recognized this, and in 1912 (p. 16) placed the species as a synonym

under P. filosa.

Pennella sultajia Nordman (1864, p. 485, pi. 5, figs. 12-16). This

species was first described briefly by Milne Edwards (1840, p. 523)

and ascribed to Nordmann in accordance with manuscript in the

Paris Museum. The manuscript was afterward published by Nord-

mann as above, but the species does not belong to the genus Pen-

nella., and in the following year was established by Heller (1865,

p. 251) as the type of the new genus Lernaeolophus.

KEY TO THE SPECIES OF THE GENUS I'ENKELLA.

1. Length 50 mm. or less, exclusive of the egg strings 2

1. Length 100 mm. or more, exclusive of the egg strings 3

2. Head spherical, the same width and length, covered with minute and regular

excrescences ; two soft, slender horns, 2 to 3 times the length of the head,

pointed backward (10 to 20 mm.)' sagitta (Linnaeus), 1758, p, 113.

2. Head much wider than long, flattened dorsoventrally, deep cut at the center,

covered with large irregular excrescences ; two slender horns a little longer

than the head and pointed backward (40 to 50 mm.)
exocoeti (Hoi ten), 1802, p. 115.

2. Head wider than long, flattened dorsoventrally, squarely truncated anteriorly,

not cut at the center, but covered with irregular excrescences ; three soft,

slender horns, the lateral ones at right angles to head and branched

(30 mm.) lioiiviUei Quidor, 1912, p. 116,

2. Head much longer than wide, with wing-like excrescences on either side;

two stout conical horns much shorter than head and at right angles to

it (15 to 25 mm.) varians Steenstrup and Liitken, 1S6L
3. Three horns, long and slender, at right angles to head, the dorsal one

shorter than the lateral ones; neck slender and much 'longer than

trunk 4

8. Two horns, short and blunt, at- right angles to head; neck shorter than

the trunk and nearly of the same diameter 5

8. Two horns, long and soft, pointed backwards ; neck thick and as long as

the trunk or longer 6

4. Neck 3 times as long as trunk; abdom.en two-fifths length of genital seg-

ment; egg strings half the length of whole body; head minute and spheri-

cal (175 to 225 mm.) antarctica Quidor, 1912. p. 110.

* Average total length of species.
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4, Neck 2 times as lonj? as trunk; abdomen half the lenj^th of genital se^'nient;

Q'^'i strintrs half the length of whole body ; head Ilattened, nuith wider than

long (200 to 320 mm.) balaenopterac Korea and Dnnlelsseii, 1877.

4. Neck and trunk the sam» length ; abdomen two-fifths length of genital seg-

ment; egg strings twice the length of whole body; head flattened, nmch
wider than long (140 mm.) tridentata Listow.sky, 1893.

4. I.'eck 2 to 3 times as long as trunk; abdomen three-fifths length of genital

segment; head cup-shaped anteriorly (90 to 125 mm.)
crassicornis Steen.strup and lAltken, ISGl.

5. Horns chitinous, at right angles to head, and both in the same straight line;

abdomen half the length of genital segment ; egg strings no longer than

abdomen (90 to 100 mm.) hisfiophori Thomson, 1889.

5. Horns fleshy and very short, terminating in a small red knob ; abdomen half

the length of genital segment ; egg strings much longer than whole body

(100 mm.) piistiilosa Angas, 1847.

5. Hums chitinous, slender, and scarcely projecting beyond the margins of the

head ; abdomen stout and less than half the length of genital segment ; egg

strings twice the length of whole body (150 to 200 mm.)
filosa (Linnaeus), 1758. p. 119.

6. Head squarely truncated anteriorly, with concave sides; horns parallel with

the neck ; neclv and trunk the same length ; abdomen half the length of

genital segment (225 mm.) instriicta, new species, p. 122.

6. Head cup-shaped anteriorly, with convex sides; horns extending diagonally

outward ; neck one-fifth shorter than trunk ; abdomen a third the length

of genital segment (ISO mm.) ortlwgorisci Vv'right, 1870, p. 124.

6. Head shaped like a clove, largest anteriorly ; horns parallel with neck ; neck

3 times as long as trunk; abdomen half as long as the genital segment

(275 mm.) charcoti Quidor, 1912.

PENNELLA SAGITTA (Linnaeus).

Pcnnatnla sayitta Linnaeus, Systema Naturae, 1758, p. 819, pi. 3, fig. 13.

—

Ellis, Philos. Trans., vol. 53, 17G3, p. 419, pi. 1.

—

Cuvier. Ilegne Animal,

vol. 4, 1817, p. 36.

—

Dekay, Amer. Journ. Science, vol. 4, 1822, p. 87, 1

text fig.

Lerncopcnna sagitta Blain\^ij.e, Jouru. de Physique, vol. 95, 1822, p. 379,

pi. 1, fig. 5.

Lerncopcnna brachiata Blainville, Journ. de Physique, vol. 95, 1822, p.

44G, pi. 1, fig. 4.

Pcnnatula hocconii LAMABTiNifeKE, Atlas du Voyage de la Pdrouse, 1798,

pi. 20, fig. G.

Lcrnaea diodontis Oken, [iehrbuch Naturgeschlchte, 1816, p. 184.

PcnncUa sagitta Nordmann, Mikrographische Beitriige, 1832, p. 121, pL

10, figs. G-8.

—

Steexstrup and Lutken, Kong. Danske Videns. Skrifter,

1S61, p. 409, pi. 14. fig. 31.

PcnncUa diodontis Oken Lehrbuch Naturgeschlchte, 1816, p. 358.

PcnncUa diodontis Oken, Chamisso, and Etsenhardt, Nova Acta Acad.

Caes. Bonn, vol. 10. 1821, p. 350, pi. 24. fig. 3.

PcnncUa diodontis Quidor, Deuxi&me Expedition Antarctlque, Charcot,

1912. p. 205, pi. 1, fig. 2; pi. 2, figs. 19-22: pi. 4. fig. 38.

Remarks.—As the above synonomy shows, various authors have

attempted to establish 4 or 5 different species upon the material

obtained from the genus Diodon. Linnaeus made the mistake of

77403—Proc.N.JLvol.53—17 8
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placing this copepod among the sea fans, and this error was copied

by Ellis, Lamarck, Esper, and others, each of whom described

the creature simply from a figure given by one of the others. Cuvier

recognized that it did not belong with the polyps, but he went too

far in the opposite direction and declared that it must be con-

sidered as belonging to the genus Caligus of Miiller.

In a later edition (1830) he adopted Oken's genus Pennella under

the Lerneans (vol. 3, p. 256), but included in it only the single

species, flosa.

However, on page 320 in a footnote under the polyp genus Pen-

natula he said: ^'' Pennatula fllosa^ et Pennatula sagittata, sont des

animaux parasites, du genres des lernees (les Penelles, Oken)
;

mais nullement des pennatules. Le Penn. sagitta, Esper, Pennat.,

pi. V, est tout autre chose que celui de Linn.; peutetre est-ce un

Nephtkys.^^

De Kay, after noting the above treatment of the parasite, said:

" This animal has been first ranked as a Lernea^ a parasite, then

considered as a pennatule or polype, afterwards placed in the genus

Cahjgus as a crustaceous animal, and finally, it has been decided

that it shall occupy a new genus as an Annelide." (p. 88.) He then

gave an incomplete description of a mutilated specimen from " Dio-

don pilosiis,''^ sent to him by Doctor Mitchill, together with a text

figure. The head, the neck, and the anterior portion of the genital

segment were lacking, the specimen having evidently been broken

off on a level with the outside surface of the host's skin.

Consequently the only portion of his description of any scien-

tific value was that of the " plumulae " and the name of the host.

And it is not surprising that he finally concluded to place the animal

in one of the four genera established by Lamarck under the order

of " Polypes tubiferes," thus restoring it to the polyps.

Blainville described in his text a species which he claimed was the

sagitta of Linnaeus, Ellis, Esper, Lamarck, and DeKay (p. 3T9),

But he manifestly never saw the creature; his description is bor-

rowed from those of the other authors, and for a figure he copied the

imperfect wood cut of DeKay. Indeed, he comprehended so little

about the size and structure of the species that he described it again

in the explanation of his plate (p. 446) as a new species, to which he

gave the name brachiata.

Nordmann gave us the first really scientific description of this

parasite, accompanied by excellent colored figures. He identified

his species with that described by Linnaeus and the others, and if

his identification was correct, as we have no reason to doubt, it

established the species of those early writers beyond question. And
since it was the first parasite described by Linnaeus it becomes the
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oldest of the parasitic copepods. With reference to the host, Lin-

i.i!« us's specimens were taken from the sargassum fish, Pterophryne
histno, that of DeKay was from a J'richodiodon {Diodon) pilosus;

Blainville's sagitta was from a species of LopMus in the Sea of

China, while his hrachiata was from a Diodon at Manila, Philippine

Islands; Nordmann's species was taken from Lophius mar7)ioratus,

but he identifies it with DeKay's specimen from Diodon.

Tlie species thus becomes a parasite of the two genera, Lophius
and Diodon.

PGNNELLA EXOCOETI (Holten).

Lei-'twea ewocoeti Holten, Skrivter af Naturhistorie-Selskabet, vol, 5, 1802,

p. 136, pi. 3, fig. 3.

Lenicopenna holtcni Desmabest, Crustaces, 1825, p. 347.

Lcrncopcnna hlainriUii LeSueub, Jouru. Acad. Nat. Scl. Pliila., vol. 3, 1824,

p. 289, pi. 11, figs. 2 and 3.

PencUus blainviUii Milne Edwards, Hist. Nat. des CrustacCs, 1840, p.

523.

—

Flower, Proc. Zool. Soc. London, vol. 26, 1858, p. 372.

Pennclla exocoeti Steenstetjp and Lijtken, Kong. Danske Videns. Selskabs

Skrifter. vol. 5, 1861, p. 415, pi. 14, fig. 33.

Penella exocoeti Quidor, Deuxi^rae Expedition Antarctique, Charcot, 1932,

pi. 1, fig. 3; pi. 4. fig. 39.

Remarks.—Holten gave a fair description and figures of this

species, which were copied by Desmarest without any additions from
original investigation, but with a change of name to correspond with

Blainville's newly established genus. Steenstrup and Liitken ob-

tained three specimens from an Exocoetus species captured in the

tropical Atlantic, which they positively identified with Holten's

species, and of which they gave excellent figures, but added nothing

to Holten's description. So far as can be judged from a comparison

of the respective figures and descriptions, their identification was
correct, but neither description gives us very much in the way of

details. They also discovered just above the base of the Q:g^ strings

two tiny objects which they called pigmy males, and wdiich they

said "were fastened to the skin of the female so tightly by their

maxillipeds that it was not possible to loosen them without tearing

them in pieces" (p. 419). These were not placed with the females

under the species exocoeti^ but were put in the general remarks after

all the species, and without any description. The simple fact that

they could not be removed from the female without tearing them in

pieces indicates that they were not males. The two sexes are never

welded together in any such manner as that, and the only injury that

would be possible would be the loss of the claws on the maxillipeds

or perhaps of the entire appendages. Steenstrup and Liitken further

stated that " the P. hlainv'dlii described by LeSueur was also taken
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from an Exocoetus {E. volitans) but differs from ours (namely from

exocoeti) both in the older and the younger stages so much that we
may regard it as quite distinct" (p. 415).

A careful comparison of LeSueur's figures and description with

those of Steenstrup and Lutken does not show any differences of

specific value.

BlainvilHi has three horns, all of a length and quite short and the

neck is short and stout; exocoeti has only two horns while the neck

is long and threadlike. But neither of these differences nor both

of them are sufficient to separate the two species; much more accu-

rate and detailed descriptions must be given before we can definitely

establish them as distinct species, infesting the same host and in

the same locality.

PENNELLA LIOUVILLEI Qnidor.

Penella liouvillei Quidor, Deuxieme Expedition Antarctiqiie Frangalse,

Charcot, 1912, p. 209, pi. 1, fig. 1 ; pi. 2, fig. 2G ;
pi. 3, fig. 28 ; pi. 4, fig. 37.

Remarks.—This species of Quidor differs from exocoeti only in

the possession of a dorsal cephalic horn, in the branching of the

lateral horns, and in the fact that the inflated lateral portions of

the head do not project in front of the central portion. Quidor added

that the torsion was direct in exocoeti and inverse in liouvillei^ and

if we can judge from his text this is the difference which induced him
to establish his new species. But it has been shown elsewhere (p. lOD)

that torsion has no specific value, and the other differences might

all result from different conditions encountered while the parasite

was penetrating the tissues of its host. Hence there is need of more
details here also before the species can be definitely established.

PENNELLA ANTARCTICA Qaidor.

Plate 15. figs. 119-124.

Penella antarctica Quidor, Deuxieme Expedition Antarctique Frangaise,

Charcot, 1912, p. 206, pi. 1, figs. 15-17
; pi. 4, figs. 29, 34.

Host and record of specimens.—Two females out of a lot that were

tsiken from the Sei whale, Balaenoptera horealis, off northern Japan
by Dr. R. C. Andrews of the American Museum of Natural History,

New York City, were presented to the National Museum and have

received Cat. No. 47820, U.S.N.M.

/Specific characters of female.—Head distinctly separated from the

first thorax segment by a deep groove, ellipsoidal with the long

diameter transverse, and flattened somewhat dorsoventrally; divided

into two halves by a longitudinal furrow, which is wide and shallow,

beginning at the antennae on the dorsal surface, extending around
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the unteiior margin, and running the whole length of the ventral

surface to the neck. Ventrally the anterior two-thirds of this furrow

is filled with the small horny frontal processes, those along the mar-
gin of the gruo've larger than those along the bottom. First two

thorax segments as wide as the head, fused and separated from the

third and fourth segments by a groove ; they give off a pair of long

and slender lateral borns and a much shorter dorsal horn.

Third and fourth segments also fused, narrower than the two first

segments and tapered posteriorly; neck very long and threadlike,

only the extreme anterior portion being yellow and chitinous, while

the rest is softer and the same color as the trunk. The latter is com-

paratively short and not much enlarged, its surface being raised into

irregular transverse ridges, lighter in color than the intervening

grooves. Posteriorly its dorsal portion passes into the abdomen,

which is short, tapering, transversely ridged like the trunk, and

bluntly rounded at the tip.

Each barb of the plumose appendages is single and branched on

only one side; the first one or two branches (barbules) are much
larger than the others and are themselves dichotomously divided;

the egg strings are comparatively short and slender.

The first antennae are removed some distance behind the second

pair, are three-jointed, and well armed with setae. The second

antennae are two-jointed and tipped with a chela ; the basal joint is

triangular, the apex of the triangle being attached to the dorsal

surface of the head and the base being articulated with the terminal

joint; the claw of the chela is stout and strongly curved, the peg is

sliort and considerably inclined inward toward the opposite antenna.

The mouth tube is reduced to a mere fringe around an opening on

the ventral surface of the head, in the bottom of the groove and near

the sinus in the anterior margin. No mouth parts can be seen, but

instead the groove around the mouth is filled with the corneous

frontal processes.

Buried dee])ly in the tissues over the base of the esophagus is an

eye which still retains the two lateral lenses found in larval forms.

The four pairs of swimming legs are all present, the three pos-

terior pairs placed at distances behind the anterior pair represented

by the numbers 5, 17, 28; the first two pairs are biramose, the last two
uniramose, all the rami two-jointed and bearing setae.

The structui-e of the mouth framework is clearly shown in figure

123; the esophngus is surrounded by a chitin ring (cr) oblong iii

shape, somewhat angular and attached to the inside of the wall of

the head. From each of its four corners and from the center of

cither side a sliort and wide chitin band (ch) projects dorsally into

the cavity of the head.
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To the ends of each band and all over the dorsal surface of the

ring numerous muscle bands are attached, which have their origin

on the dorsal and posterior walls of the head. Similar muscle bands

are inserted all over the ventral wall of the head around the mouth,

on the soft membranes as well as on the harder chitin parts. These

also have their origin on the dorsal, lateral, and posterior walls of

the head, so that the entire cavity, except for the digestive tube, is

filled with these muscle bands.

Their contraction pulls in the ring and the portions of the ventral

wall around the mouth as far as the elasticity of the chitin and the

soft membranes will permit. The entire front of the head thus takes

the place of the protrusible proboscis in other genera.

The esophagus, after passing through the ring, turns forward

and opens on the ventral surface of the head in the space between

the anterior bands (oe). There is a posterior prolongation (p)
which extends backward between the ring and the ventral wall of the

head, and ends blindly between the posterior bands. Behind this

prolongation posteriorly and along either side of the ring are irregu-

larly rounded areas (m) in the ventral wall of the head, which are

covered with a fairly thin, soft membrane instead of the hard chitin.

Between these areas and outside of them the walls are thick and

hard; the frontal processes cover both the hard chitin and the soft

membranes indiscriminately, and can be removed from the latter as

well as the former without injury. The number, size, and arrange-

ment of these soft membranes furnish good specific characters.

Color (preserved material), head and anterior fifth of the thorax

dark yellowish brown; remainder of thorax and trunk light yellow

on the dorsal and ventral surfaces and dark brown along the sides;

plumose appendages silver gray ; egg strings light yellow.

Total length, 235 mm. Head, 4 mm. long, 5 mm. wide. Lateral

horns, 35 mm. long. Genital segment, 50 mm. long, 4 mm. wide.

Abdomen, 18 mm. long. Egg strings, 100 mm. long.

(antarctica, the region from which the original specimens came.)

Remarks.—One of the specimens was an exceptionally fine one, and

the above description has been given in order to supplement the one

presented by Quidor and to correct certain errors.

Quidor found but a single pair of antennae and he designated as

first maxillae two chitin knobs, one on either side, in the sinus of

the frontal margin, and thus in front of the mouth, between it and

the antennae; two others on the ventral surface were designated as

second maxillae, and only three pairs of legs were found.

The species may be recognized by the exceptionally long and

slender neck and by the three horns on the first thorax segment, the

two lateral ones being long and inclined forward.
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PENNELLA FILOSA (Linnaeus).

Plate 15, figs. 125-127
; plate 16, figs. 128-133 ; plnte 17, figs. 134-139.

Pennatula filosa Linnaeus, Systema Naturae, 1758, p. 819.

Lcniaea cinhosa La Maetini£re, Atlas du Voyage de la Pdrouse, 1798,

pi. 2. fig. G.

PcncUus fllosa Milne Edwards, Hist. Nat. des Crustac^s, 1840, vol. 3, p. 52.3.

PcneUa filosa Quidor, Deuxieme Expedition Antarctique Frangaise, Char-
cot, 1912, pi. 1, figs. 5-8 ; pi. 4, figs. 35, 36.

PcnneUa filosa Cuvier, R&giie Auimal, 1830, vol. 3, p. 257.—M. T. Thompson,
Biological Bulletin, 1905, vol. 8, p. 296, 6 text figs.—Brian, R^sultats

Scientifiques Prince de Monaco, fasc. 38, 1912, p. 16, pi. 3, figs. 2-A ; pi. 6,

fig. 10.

PenneUa rubra Brian, Copepodi parassiti del Pesci d'ltalia, 1906, p. 86, pi. 7,

fig. 3.

Ilost and record of specimens.—The following specimens of this

parasite appear in the United States National Museum collection;

Cat. No. 3155, one female from a swordfish captured off the coast of

Nova Scotia; Cat. No. G143, two females from Mola rotunda^ off

Marthas Vineyard; Cat. No. 6144, two females from a swordfish,

Woods Hole, Massachusetts; Cat. No. 42298, twelve females much
infested with barnacles from an unknown locality and host; Cat.

No. 42307, seven females from swordfish at Woods Hole; Cat. No.

42313, ten females from swordfish, Woods Hole ; Cat. No. 47754, five

females from sunfish. Woods Hole, much infested with barnacles;

Cat. No. 47755, eight heads only from swordfish. Woods Hole ; Cat.

No. 47821, one female from Mola rotunda^ Woods Hole; Cat. No.

47822, two females from Tetra2)turus alhidus, north Atlantic.

jSpecific characters of female.—Cephalothorax subspherical, wider

than long, slightly flattened dorsoventrally, and almost squarely

truncated at the anterior end, which is covered with short processes.

These processes are usually branched like those on a cauliflower,

especially around the edges, but some of them are simple. Where
the head joins the neck a pair of short, straight, and unbranched

horns are given off on the dorsal surface, and there is often a shorter

third one between them.

On the dorsal, lateral, and ventral surfaces of the head, near the

beginning of the processes at the anterior end, there are usually sev-

eral small knobs, irregularly disposed and never alike in any two

specimens.

Neck comparatively thick, about the same diameter throughout,

and considerably shorter than the genital segment. The latter is

about twice the diameter of the neck and transversely ridged, in-

creasing gradually from the neck and then remaining the same

diameter for the rest of its length.
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Abdomen half the length of the genital segment, plumes large

and profusely branched, usually with tertiary plumules. Egg
strings very slender and often several times the length of the body

;

one of the specimens in lot No. 42313, which was itself 120 mm. in

length outside the fish's body, had egg strings 350 mm. long.

First antennae slender and three-jointed, close to the bases of the

second pair and turned forward, the joints of about the same size

and heavily armed with setae. Second antennae two-jointed, joints

the same size, the terminal one chelate, a stout and e^trongly curved

claw shutting past a large peg on the inner margin of the joint.

Between the basal joints is a short, pointed rostrum, with the usual

pigment spot at its center, and a tripartite eye is deeply buried in

the tissues over the base of the esophagus; there are no visible

mouth parts. The basal plates of the swimming legs are slender and

elongated-triangular in shape, the intervals between the successive

pairs being represented by the numbers 10, 30, 35 respectively.

The structure of the mouth framework is shown in figures 130-131.

The chitin ring around the esophagus is short and wide, concave an-

teriorly and bluntly rounded posteriorly, with only four chitin bands

projecting into the cavity of the head, one at each anterior corner

and one at the center of either side. There is but a single semiellip-

tical area on either side covered with thin and soft membrane; each

of these areas starts just in front of the lateral chitin band and ex-

tends backward nearly to the posterior margin of the head. It is

surrounded by a wide chitin band or ridge, the bands on the inner

sides of the areas meeting along the median line, except for a short

distance posteriorly. The arrangement of the muscles and frontal

processes with reference to these areas and bands is similar to that

in Pennella antarctica.

Immature stages.—A young P. -filosa, 18 mm. in length, taken from

a swordfish, is shown in figures 135-139. The antennae and swim-

ming legs are the same as in the adult, but in contrast to the latter

all the mouth parts are present and are very distinct. The proboscis

projects considerably from the ventral surface of the head and is evi-

dently retractile. Inside of it at its base lie the mandibles, which

are made up of a broad lamellate basal joint, tipped with a curved

spine without teeth. The stout muscles connecting the basal joint

with the inner walls of the head show that these organs take a promi-

nent part in the early activities of the parasite, and may even assist

in burrowing through the flesh of its host. The first maxillae are

tiny projections on the side walls of the proboscis, each tipped with

two long setae. The second maxillae are long and stout; each con-

sists of a basal joint armed with two strong claw-like spines, one on

the ventral surface near the distal end and the other at the end on

the lateral margin, and a distal joint armed with two claws, one
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terminal and slightly curved, the other on the inner margin near the

base. These appendages are also furnished ^Yith very powerful

muscles and are probably used in burrowing. The maxillipeds are

reduced to mere spines, with which are still connected two or three

weak muscles whose only service seems to be to show that the spines

are really rudiments of mouth parts. In the posterior end of the

genital segment, just inside the vulva, can be seen the enlargement of

the oviduct on either side which serves as a receptaculum seminis.

The entire abdomen is monilliform and terminates in two large anal

laminae, each well supplied with setae.

In an older specimen, 35 mm. long, the rudiments of the mixil-

lipeds have disappeared, but the other appendages remain intact;

the genital segment is ridged transversely, and the plumose appen-

dages of the abdomen have started as broad bluntly rounded proc-

esses, one on either side of each monilliform division of the abdomen.

Color.—Head and neck, or buried portions of the body, pale yel-

low, often with a reddish tinge from the contained blood; genital

segment and abdomen dark cinnamon brown, banded transversely

with yellow ; egg strings dark orange yellow.

Total length, 150-200 mm. Head, 8 mm. long, 10 mm. wide. Neck,

50-GO mm. long, 3 mm. wide. Genital segment, 70-80 mm. long, G mm.
wide. Abdomen 40-50 mm. long. Egg strings 200-350 mm. long.

(filosus, thread-like.)

/Remarks.—The history of this species is rather complicated. Lin-

naeus described his Pennatvla flosa as follows: "P. stirpe rachi

utrinque pennata: basi tentaculis duobus. Bocc. mus., 1G74, p. 286,

t. 28G. Habitat in M. Mediterranei Xiphiis. Setae 2, rubrae. ad
basin rachios pennatae insertae, ipsaque rachi longiores." ^

Stebbing pertinently remarked ^ that the only thing of any specific

value in this description was the name of the host. But, fortunately,

subsequent investigators have added useful characters that do possess

specific value.

Guerin-Meneville published^ a figure of Pennatida flosa that

.shows enough details to identify the species. Cuvier said,* "There

is one species (Pennella fllosa) in the Mediterranean, 7 or 8 inches

long, which penetrates the flesh of the swordfish, the tunny, and the

sunfish, and torments them horribly." Milne Edwards adtlecl,^ " Body
very long, slender, and straight; head swollen, carrying behind two
short and obtuse horns. Appendages of the abdomen penniform,

slender, and joined two by two at their base."

> .'Cystoma Naturae, ed. 10, 1758, p. 819.
* South African Crustacea, 1005, pt. 3, p. 188.
« Ucgne Animal, IS.'i", vol. 2, pi. 9, fig. 3.

* I.lein, 1S30, vol. .3, p. 257.
* IJistoire Naturelle des Crustaccs, vol. 3, p. 523.
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Steenstrup and Liitken^ said that if it should prove that several

closely related species had been combined under the single name
filosa, the species from the Mediterranean swordfish must be consid-

ered as the type, which is obviously true. But these authors at-

tempted no further identification of the species.

No other investigator did more than to mention the species until

Brian in the Bulletin de I'lnstitut Oceanographique (No. 110, 1908,

p. 8) described at considerable length and illustrated with text figures

both the development stages and the adult female. In this paper ho

placed a question mark after the species, but in a subsequent paper *

he dropped the question mark and was satisfied with the identity of

the species. His specimens were obtained from Orthagoriscus mola
in the Atlantic west of the Azores. The present author has found

both adults and development stages of the same parasite upon the

swordfish.

Finally Quidor ^ has given us photographs of the entire animal and

careful drawings of the plumose appendages of the abdomen from
which we can easily identify the species. His specimens were found

both on the swordfish and the sunfish on the northern coast of

France.

With the details here added in reference to the antennae, the chitin

framework supporting the esophagus, and the mouth parts of the

development stages this species ought to be securely established.

PENNELLA INSTRUCTA, new species.

Plate 18, figs 141-147.

Host and record of specimens.—The United States National Mu-
seum collection includes the following specimens, all taken from the

swordfish, Xiphias gladius: No. 3691, two females, by steamer Look-

out from Atlantic off New England; No. 6159, one female, by the

fisheries steamer Albatross., northern Atlantic; No. 14574, one female,

from Maine coast ; No. 47750, a single female with the cyst which en-

closed its head and neck, from Woods Hole, Massachusetts, made the

type of the species; No. 47751, eight females with their cysts, from
Woods Hole; No. 47752, five females, from Woods Hole; No. 47753,

four heads with horns intact, taken from cysts found inside the body
of a swordfish, Woods Hole.

Specific characters of female.—Cephalothorax swollen, consider-

ably longer than wide and squarely truncated anteriorly, with the

lateral walls slightly concave. This hollowing in of the sides of

the head is due to large swellings at the bases of the horns posteri-

iKong, Danske Videns, Salskabs, Skrifter, 18G1, vol. 5, p. 416.

* Campagnes scientifiquos clue Prince de Monaco, fasc. 38, 1912, p. 10.
» Dcuxi&me Expedition Antarctiaue Francaise, Charcot, 1912, pi. 1, flgs. 5-8 ; pi. 4,

figs. 35, 3G.
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crly and an elevated ridge around the margin of the anterior trun-

cated end. Frontal processes arranged in a definite jiattern, con-

sisting of a semicircle on either side around the margin, two shorter

bunches inside of them curved like parentheses marks, and two

narrow straight masses through the center dorsoventrally. (See fig.

143.) There is a wide, open space without processes between the

semicircle and the parenthesis mark on either side, and a narrower

space between the jDarenthesis mark and the central mass, so that

the pattern stands out very distinctly.

At the posterior end of the cephalothorax nearer the dorsal surface

there is a single long horn on either side, which tapers gradually to a

bluntly rounded point, extends directly backward alongside the neck,

nnd is curved considerably forward toward the ventral surface.

The cliitin skin over these horns is very thin, and in consequence the

horns are soft and pliable. The neck is not enlarged anteriorly, but

starts abruptly from the back of the head between the horns, is the

same diameter throughout, and is much longer than the trunk. The
latter is twice the diameter of the neck and is transversely ridged;

abdomen half the length of the genital segment; plumules about 24

in number along each side of the abdomen, quite long and dicho-

tomously branched; egg strings very slender and longer than the

entire body.

First antennae four-jointed, each joint heavily armed wuth setae,

separated from the second pair by a considerable distance (fig. 145)

;

the third joint is the shortest and narrowest, while the fourth or

terminal joint is the longest and widest. Second antennae large

and stout; basal joints triangular, considerably smaller than the

terminal joints and widely separated across the midline; second or

terminal joints swollen, with a stout and strongly curved claw,

which shuts against a medium-sized peg on the inner margin of

the joint. Between the basal joints is a wide chitin plate, in the

center of which is a large and bluntly pointed rostrum with a pig-

ment spot in its base. The chitin ring surrounding the esophagus

is diamond-shaped, with the two obtuse angles lateral, and each of

them giving off a wide chitin band; the other two bands are on

either side of the anterior point. The arrangement of the chitin

ribs and soft membranes is exactly like that of the frontal processes,

the soft membranes under the open spaces, the ribs under the

processes.

The swimming legs each have a large spot of pigment on the basal

joint and the different pairs are separated by distances correspond-

ing to the numbers 1, 5, 6.

Color.—Head and buried portion of the neck brownish yellow;

trunk dark cinnamon brown with interrupted transverse bands of

yellow
;
plumose appendages dark steel-gray.
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Total length, 225 mm. Head 7 mm. long, 8 mm. wide, 7 mm. thick.

Neck, 110 mm. long, 2.50 mm. in diameter. Genital segment, 75 mm.
long, G mm. in diameter. Abdomen, 40 mm. long. Egg strings, 330

mm. long.

{instructus^ arranged in definite order, alluding to the frontal proc-

esses. )

Remarks.—This species may be recognized by the peculiar pattern

in which the frontal processes are arranged and by the two curved

horns given off from the posterior margin of the cephalothorax. The
long distance between the first and second antennae, and the com-

paratively long distance to which the third and fourth legs are re-

moved are also characteristic. This is undoubtedly the '''' Penella

sp?" described by Brian in his preliminary note on the parasitic

copepods taken during the scientific voyages of the Prince of Mo-
naco^; his figures, especially of the head and horns, are unmistak-

able. This species infests the swordfish together Avith filosa, and has

not thus far been found upon any other host. The cysts formed

around the head and neck in the tissues of the host are very large,

and inside of them there is more or less twisting and flexure.

While the part of the body outside of the host does not apparently

afford as good lodgement for Conchoderma as was the case in filosa^

it does prove attractive to hydroids and algae, and is often very

heavily loaded with one or both of them.

PENNELLA ORTHAGORISCI Wright.

Pennella orthagorisci Weight, Ann. Mag. Nat. Ilist., set. 4, vol. 5, 1870,

p. 43, pi. 1.

Host and record of specimens.—A single lot of 10 females were

obtained from Mola mola at Woods Hole, Massachusetts, and have

received Cat. No. 42299, U.S.N.M.

Specific characters of female.—Wright fully described this species

in the reference above given, but he had only two specimens obtained

in the harbor of Cork, Ireland. The following notes by Mr. Richard

Rathbun upon the 10 specimens obtained at Woods Hole will there-

fore be of interest by way of comparison

:

Cephalic horns generally three in number, but sometimes only two,

as in Wright's figure; they originate from the base of the cephalic

region, close to the neck, and often so exactly between the two that

it is difficult to s^y to which they properly belong. When only two
they originate much farther apart than in Wriglit's figure, very near

or quite at the sides of the head toward the dorsal surface. When
three in number the third one springs from the dorsal surface mid-

way between the other two, sometimes reduced to a mere knob, at

others attaining a length two-thirds that of the lateral horns, but

»Bull, de rinstlt. oc^anog., No. 110, 1908, p. 0.
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never equaling them. None of the lateral horns were as long as in

Wright's figure, and they were usually slender, the stoutest ones

measuring 2 mm. in diameter. They sometimes taper and sometimes

enlarge toward the tip, are of about the same size and length on the

two sides, and usually project at an angle of 45°.

The head varies in the proportion of length to breadth, but is

always wider than long, rarely twice as wide as long; it is generally

divided into two lobes, though sometimes obscurely, by a groove

which runs the length of the ventral surface, makes a slight depres-

sion on the frontal margin, and disappears on the dorsal surface."

The anterior end of the head is more or less flattened, rarely slightly

concave, and is inclined toward the ventral surface. This flattened

portion is covered with frontal processes branched like cauliflowers,

which are packed closely together, are quite uniform in size, and

present an even contour.

The proboscis is elongated doi*so-ventrally and is completely hidden

by the frontal processes, which form a double ring or band about

it, the separation between the two rings being only slightly but

usually distinctly indicated. Along the anterior margin of the head

are a number of small protuberances similar to, but larger than, the

frontal processes, with which they are usually continuous. There is

one on each side of the longitudinal groove, those on the ventral side

being nearer together, those on the dorsal side farther apart. On
the sides of the head there may be anywhere from one to eight of

these processes, not regularly placed, and often more or less digitate

like cauliflowers.

The antennae are situated somewhat in front of the center of the

dorsal surface, about one-third of the distance from the anterior

margin. The integument covering the head is very thin and yielding

to the touch ; the horns and the anterior thorax are much more rigid.

The thorax varies considerably in length; anteriorly it joins the

head abruptly, retains a uniform width for most of its length, and

enlarges gradually at the posterior end to meet the trunk. The latter

is ribbed transversely, the ribs being sometimes quite prominent, at

others but faintly indicated. It is of uniform diameter (twice that

of the neck) as far back as the vulvae, where it is abruptly con-

stricted to two-thirds its former diameter, and from thence tapers

gradually to a bluntly rounded tip.

The filamentous appendages are very numerous and dense, and are

directed backward and ventrally, leaving the dorsal side of the

abdomen clear; they extend slightly beyond the anus.

The swimming legs are just behind the head, where they occupy
one and a quarter to one and a half millimeters of linear space. The
two anterior pairs are close together and overlap more or less, while
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the interspaces between the second and third and the third and fourth

pairs are comparatively large and siibequal.

Color.—Head and horns light brown, trunk dark olive brown, the

grooves between the ribs lighter in color; egg strings gray white;

plumose appendages a deep black.

Total length, exclusive of %gg strings, IGO to 180 mm.
{orthagorisci^ the former generic name of the host.)

Remarks.—This species differs from instructa, just described, in

the following particulars: The head in the present species is alwa3''s

wider than long, while in instructa it is always longer than wide;

the horns are usually three and are chitinous, while in iristructa there

are never but two, which are soft in texture; the trunk is compara-

tively three times the length and twice the diameter of that in

instructa; the first antennae are so close to the second pair that their

bases touch, while in instructa they are far removed ; Wright repre-

sents the second antennae as definitely three-jointed and slender,

while in inst^ructa they have but two joints and are fully as wide

as long.

Genus PEGESIMALLUS Kr^yer.

PegeshnaUiis KR0yEB, Bidrag til Kundskab om Suyltekiebsene, 1863, p. 332,

pi. 18, fig. 7.

Generic characters of female.—Body made up of five distinct

parts : First, an elongate-ovate head, destitute of antennae and mouth
parts, but with a small proboscis; second, a short and slender neck;

third, a thicker posterior neck covered with excrescences resembling

bunches of grapes; fourth, a vermiform anterior trunk, transversely

ridged, with a ventral row of soft processes along either side of the

midline; fifth, a posterior trunk, in three coils, and covered with

villous processes.

Remarks.—The above is adapted from Kr0yer's generic diagnosis

and gives the principal characters of this parasite. He had but a

single specimen which was found amongst some Greenland crabs that

were sent to him.

There is nothing in the description or in the figures to show that

this is a copepod and not a worm, as there were no egg strings.

It may be a copepod not fully developed and covered with Gymna-
blastic Hydroids like those described by Jungersen.^ But we must
have many more details of its structure before we can decide where

to place it; meanwhile it may be left here among the Lernaeans

where Kr0yer located it, with the understanding that its presence

is very questionable.

1 Vidensk. Meddel. fra natnrh. Foren., vol. G4, 1911, p. 21.
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site de la Sardine. Bull. IMus. Hist. Nat. Paris, 1905, pp. 299-300.
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d'un Lernaeenicus sardinae nobis sur un Spratt prC-sentant en outre

trois Lernaeenicus sprattae Sowerby. Bull. Mus. Hist. Nat. Paris,

vol. 14, p. 17.

190S&. . Mode d'attaque du Spratt (Clupea .spratta) par le Lernae-

enicus sprattae Sowerby, Copepode parasite de I'oeil de ce poisson.

Assoc. Frangaise av. des Sci. Congr&s de Reims, 1907, Paris, 8vo. 15

pp. 2 figs.

1909. . Nouvelles observations statistiques sur le Lernaeenicus sar«

dinae JI-B. de la Sardine Atlantique. Vme. Congr&s national des

PCches maritimes. Les Sables d'Olonne, 1909, I"- section, Paris, 19

pp.

igiQ_ . Mode de fixation du Lernaeenicus sardinae M-B. sur I'oeil

de la Sardine (Clupea pilchardus Walb.). Compt. Rend. Assoc. Fran-

caise av. des Sci., Sess. 38. Congres de Lille, pp. 651-G62, 1 text figure.

1910b. . Decouverte d'un Type de Transition entre Lernaeenicus

sardinae M-Baudouin & lernaeenicus sprattae Sowerby. sur le nieme

Sardine (Clupea pilchardus Wal.) : L. sardinae, variety moniliformfs.

Compt. Rend. Assoc. Frangaise av. Sci. CougrCs de Toulouse, 1910,

5 pp.

1910c. . Un cas de parasitisme exceptionnel chez la Sardine. In-

convfnients des denominations zoologiques mal congues. Bull. Soe.

Sci. nat. Quest France Nantes (3), vol. 1, Nos. 1 and 2, pp. Ill and IV.

He found Lernaeenicus sprattae on t!'e sardine and L. sardinae on the sprat,

each attached in its own pociiliar way, and advocated a change of names.

1914. . Un deuxi&me Fait de Parasitisme du Spratt " Clupea

spratta" par le "Lernaeenicus sardinae." Compt. Rend. Assoc. Fran-

caise av. Sci. Congr6s de Tunis. 1913 (1914), 3 pp.
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19146. Baxtdouin, Makcel. Deux Exemples d'Atavlsme cliez le Cop6pode para-

site du Spratt et de la Sardine, " Lernjieenirus sprattae" Sowerby.

Couipt. Rend. Assoc. Franguise av. Scl. (;<>ngr68 de Tunis, 1913

(1914), pp. 366-371.

1873. Beneden, Edouari) van. Rapport sommaire sur les rfisultats d'un voyago

nu Bresil et H la Plata. Bull. Acad. Roy. Belglque (2), vol. 35, No.

6, pp. 775-792.

Secured a fine Rpecimen of Pennella more than 4 cm. long from ExocoetUB

bicolor.

1870. Beneden, Edouahd van, et Bessels, Esin^E. M^moire sur la Formation du

Blastoderme chez les Amphipodes, les Lern^ens, et les CopCpodes. M6-

moires couronn^s de I'Acad. Roy. Belglque, vol. 34, 59 pp., 5 plates.

Included the structure of the sexual apparatus, the constitution of the egg,

modes of segmentation, and the formation of the blastoderm. The Lernaeans

are on pp. 33—48, pis. 3-5.

1851. Bbneden, Piebre J. van. Note sur un Crustac6 parasite uouveau, avec

r^nuiiieration des esp6ces de cette classe qu'on observo sur les poissons

du littoral de Belglque. Bull. Acid. Roy. Belglque, vol. 18, pt. 1, pp.

286-290; unn. plate, 7 ligs.

Reviewed the Lernaeldae and described Lemaeonemn musteli, new species,

p. 287, figs. 1-7. Trypaphylum muateli.

1870. . Les C6tec^s, leurs coiumensaux et leurs pjirasites. Bull.

Acad. Roy. Belglque (2), vol. 29, pp. 347-368,

Mentioned Pennella balaenopterae, p. 356 : Pennella crasaieornia, p. 358

;

Lernaeonema {Lernaeenicua) nodicornta, p. 359; Pennella pustulosa, p. 361.

1870b. . Les poissons des Cotes de Belglque, leurs Parasites, et

leurs Comniensaux. Mem. de lAcad, roy. Belglque, vol. 38, 100 pp., 8

plates.

Distinguished true parasites from commensals ; divided the former into

Phagosites, " les habitues de I'hotel, qui profltent seulement de la table d'hOte "

;

Xenosltes, " parasites en transit " ; Nostosltes, " ceux qui sont arrivfe* a leur

destination," including tlie Lernaeldae; Planosltea, "ceux qui se snnt ^gar^s en

chemln."

1876. . Animal Parasites and Messmates. The International Scien-

titic Series, 1 vol., 12mo.. New York, 1876, 274 pp.. 83 figs.

The Lernaeans, pp. 147-151.

1822. Blainville, Maeie H. D. de. M6molre sur les Lern^es (Leruaea, Linn.).

Journ. Physique, vol. 9-'), pp. 372-380. and 437-447 ; I unn. plate.

Established the new genus Lerneocera, p. 375, with species hranchialia,

c-yilopterina, surriraiia, and cvvrinacea, the first of which becomes the genus

type; the new genus Lerneoprnna (a synonym of Pennella), p. 378, and the new
genus Lerneomyzon (a synonym of Cluvclla), p. 438.

1823. . -Vrticle T.ernw. Dictionaire Scl. nat.. vol. 26. pp. 112-130.

Mainly a ropetltlon of .Hie preceding.

1671. Boccone. S. Paitlo. Recherches et Ohsei-viitioiis iiaturelles. Paris. 1671.

1 vol., 12mo.
,\t Messina ihc swoidiisli an> toiiufuttnl b.v :i parasite which tiie fishermen

lall Sansrnisuca. They are not usually confined to one part of the body, but

are .liwa.Ts on siuti iila<('s that tl)c iln of the animal can not reach them (p.

284.) This sangsue appears to be tormented by u louse never seen on any

i)t1'f'- <natuiH. It Is tlu' size of a pen and attaches itself firmly to the animal

(p. 292). The parasite was probably a Pennella and the louse was a goose

barnacle (Conchodeima) attached to It. Riprlnted under titl" Rlcerche e

Osservazione naturali, Amsterdam, 1674.

1731. — . An extraordinary Sangulsuga or liCach found sometimes

sticking fast In the fish called Xlphias or Swordflsh. The Philosophical

Transactions and Collections to the end of the year MDCC. vol. 2. by

.Tohn Lowlhorp. ed. 4, London, 1731. No. 99, art. Ill, p. 821.

a posthumous reprint of the preceding with a description of the parasite.

77403- I'roe. .\. .M. vol. I=i,3- 17 i
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1770. BoMABE, Valmont de. De alminrleliga Natur-historie, Form af et Die-
tionnnire.—Oussot, forpget u. forbidet af H. von Aphelen. 8 vols.

8vo„ Ki0benhavn. 1767-70.
" Toknetrold " (Lernaeocera branchialia), vol. 8, 1770, p. 122.

1802. Bosc D'Antic, Louis A. G. Historie naturelle des Crustaces, contenant
leur Description et leurs Moeurs. 2 vols. Paris, An. X (1802).
The first popular treatise ever written in the French language and containing

an excellent historical summary up to date ; but Including none of the
I^rnaeans.

n. d. . Historia Vermium. 2 vols. Paris.
Included 15 Lernaean species (vol. 1, p. 51 seq.) placed among the mollnsks.

1910. BurvtER, E. L. Quelqnes Arthropodes recuelUis aux lies Kerguelen.
Bull. Mus. National d'Hist. nat., Annee 1910, No. 2, pp. 95-96.

Pennella ialaenopterae found on a large humpbacked whale, p. 95.

1883. Bkady, George S. Report on the Copepoda. Challenger expedition, Zool-

ogy, vol. 8, pt. 23, pp. 1-142, pis. 1-55.

,
Included the '"new genus and species" Bessella cylindrica (a development

stage of Fennella^. p. 136, and the new species Lernnea {Lernaeocera) abyasi-

cola, p. 137.

1898. Bbian, Aij:ssandro. Note pri^liniiuaire sur les Oop^podes parasites des

poissons. Bull. Instit. Oceanogr., No, 110, 1S9S, j). 19, text figures.

Recorded Pennella fllosa from the sunfish.

1898&. . Catalogo di Copepodi Parassltl del Pesci della Liguria.

Atti Soc. Ligustica Sci. nat. geog., vol. 9, pp. 5-31. pis. 1-4.

Enumerated the Lernaeidae on pages 20 and 21.

1903. . Descrizione di un nuovo genere di crostaceo Lerueide (Sil-

vestria truchae, n. g., n. sp.). Atti Soc. Ligustica Sci. nat. geog., vol. 13,

6 pp. 1 text figure. Copied in Boll. Mus. Zool. Anat. comp. Geneva, No,

119, 4 pp. ; 1 text figure,

1903b. , Sostitutione dl nome al nuovo geuere di crostaceo Ler-

neide; Silvestria railu=Leptotrachelus mihi . Zool. Anz.. vol. 26, p. 547.

1906. . Copepodi parassiti dei Pesoi d'ltalia. 4to. Geneva, 1906,

189 pp., 21 plates, 10 of which are colored.

Gave a good historical bibliography of the various groups of parasitic cope-

pods, that of the Lernaeans being found on pp. 7-18. Described "Pennella
rubra, n. sp.", p. 86, pi. 7, fig. 3 (see p. 112).

1908. . Note pr61iminaire sur les Copepodes parasites des Poissons

provenant des Campagnes scientifiques de S. A. S. le Prince Albert I^r.

de Monaco ou deposes dans les Collections du Mus§e oceanographique.

Bull. Inst, oceanogr.. No. 110, 18 pp., 7 text figures.

Pennella sp.. p. 6; Pennella fllosa, p. 8 ; P. crassicornis, p. 11; Lernaeenicus

(Sarcotretes) ertstaliformis, a. sp., p. 13 ; Lernaeolophus sultanua and Pero-

derma cylindricum, p. 16.

1912. . Copepodes parasites des Poissons et des ]5chinides i)rovenant

des Campagnes scientifiques de S. A. S. le Prince Albert Jer de Monaco
(1886-1910). Resultats des Campagnes Scientifiques accomplies sur

son Yacht par Albert ler Prince Souverain de Monaco. Fascicle 38,

58 pp., 12 plates.

Pennella fllosa, p. 16, pi. 3, figs. 2-4
; pi. 6, fig. 10. Pennella crassicornis, p.

18, pi. 3, figs. 5-9. Lernaeenicus (Sarcotretes) eristaliformis, p. 20, pi. 2, fig. 4;
pi. 4, figs. 1, 2; pi. 8, fig. 2; pis. 9, 10. Lernaeenicus (Cardiodcctes) medusaeus,

p. 27. pi. 10, figs. 1-5. Lernaeolophus sultanus, p. 30, pi. 5, figs. 1, 2; pi. 8,

fig. 9; Peroderma cylindricum, p. 31, pi. 4, figs. 5, G; pi. 8, figs. 5, 6.

1914. . Copepodes parasites provenant des r^centes Campagnes sci-

entifiques de S. A. S. le Prince Albert I^r de Monaco ou deposes dans

les Collections du Mus^e oceanographique. Bull. Inst, oceanogr.. No.

286, 14 pp. ; 8 text figures.

Lernaeenicus (Sarcotretes) eristaliformis, p. 10, fig. 7.
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1792. BBUGifiBES, Jean G. Dictionuaire des Vers. Encyclop6die m6thodique, 1

vol. Paris, 4to. 1792.

Adopted Linnaeus' classiflcatlon of the Lernaeans, placing them among the

worms.

186(>. BuuHL, C. B. Lernaeocera gastero.stei, eiii Schraarotzerkrebs aus der

Famille der Pennellina. Mittli. Zool. Inst. Univ. Pest. No. 1, IS pp., pis.

1,2.

Gave the first proof of the presence of swimming legs In the adult Lernaelaae,

and located the three anterior pairs. Lernaea gasterostci.

1833. BuKMEisTtB, Hermann. Besclireibungelniger neuenoder wenig bekannten

Schmarotzerkrebse, uebst allgonieiueu Betrachtungen tiber die Gruppe.

welcher sie angehoren. Acta Acad. Caes. Leop. Carol. Nat. Cur., vol.

17, pt. 1, pp. 271-33G, pis. 23-25.

Discussed the general relations of the group and particularly the position

and Identification of the different appendages in the species described. Ler-

naeocera (Lernaea) cyprinacea, pp. 309-312, pi. 24A. The Pennellina, pp. 318-
320.

1909. Calman, W. T. a Treatise on Zoology edited by Sir Ray Lankestor,

Part VII, Append iculnta, Third Fascicle. Crustacea. 4to. London.

346 pp., 194 text figures.

Adopted Giesbrecht's classification which placed 21 families definitely, but

said of the other seven, which Include the Lernaeldae, " The position of the

remaining families (consisting wholly of parasitic forms) with respect to this

system of classiflcatlon Is not yet determined."

1858. Glaus, Gael. Ueber den Bau und die Entwickelung parasitischer Crus-

taceen. Cassel, 1858, 4to. with 34 pp. and 2 plates.

Was the first to recognize (p. 30) that the genus Peniculua belonged to the

Lernaeldae.

1861. . Ueber die Familie der Lernaeen, Lernaeocera gobina. Wiirz-

burger naturw. Zeitschr., vol. 2, pt. 1, pp. 10-22.

Made L. yobina identical with Lernaea gasterostei (BrUhl) and added a

fourth pair of legs to those shown by Brtihl. Described also a Pennella species

from Exocoetua volitana.

1867. . Ueber Lernaeocera esocina, v. Nordra. (Vorliiuflge Mitthei-

lung). Sitzungsb. Gesellsch. Beford. ges. Naturw. Marburg, 1867, No.

1, pp. 5-12.

Described the external and Internal morphology, the histology of the tissues,

the mouth parts, the nervous and reproductive systems, and a little of the

development. Lernaea esocina.

1867b. . Ueber das Vorkommen von Augen und Furcalgliedern bei

den Lernaeengattungen ; Peuiculus. Penella, und Lernaea. Sitzungsb.

Gesell. Beford. ges. Naturw. Marburg. 1867, No. 10, pp. 90-93.

Proved the presence of eyes and anal laminae in various genera of the

Lernaeldae.

1868. . Beobachtungen tiber Lernaeocera, Peniculus, und Lernaea.

Ein Beitrag zur Naturgeschiclite der Lernaeen. Schrift. Gesellsch.

Beford, ges. Naturw. Marburg, vol. 9, Supplement, Heft 2, 32 pp., 4

plates.

The first detailed account of the development of Lernaea (Lernaeocera)

iranchialis, pp. 16-27, pi. 3, figs. .V9
; pi. 4, figs. 1-18.

186S6. . Ueber die Metamorphose und systematische Stellung der

Lernaeen. Sitzungsb. Gesellsch. Beford. ges. Naturw. Marburg, 1868,

No. 2, pp. 5-13.

A careful study of the development stages shows the closest relationship

between the Lernaeidae and the Callgldae.

1868c. . Ueber Lernaeocera esocina. Zeitschr. ges. Naturw. Halle,

vol. 31. pp. 530-531.

An abstract of what was published In 1868. Lernaea esocina.

1905. Cligny, a. Sur un I^rnaeenicus parasite du Spratt. Compt. Rend. Soc.

Biol. Paris, vol. 59. pp. 165-106.
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1885. CoBBOLD, T. Spencer, Notes ou Parasites collected by the late Charles

Darwin, Esq. Jour. Linnaean Soc. London, Zoology, vol. 19, pp.

174-178.

Lernaea {Lemaeocera) brancMalis and two allied forms mentioned, p. 178.

1856. Cocks, W. P. Ivernaea brauchlulis. Ann. Mag. Nat. Hist,, ser. 2, vol.

18, p. 186.

A large specimen (Lemaeocera h —.) found on the giils of Qadua eagleflnua.

1875. GoBNAi.iA, Emilio. Sulla Taphrobia pilcbardi, nuovo genere di Cros-

tacei parassiti. Attl Soc, Ital, Sci, Nat., vol. 18, pt. 2, pp. 197-200,

pi. 6.

The new genus Is the same as lleller's Peroderma cpUndrivutn.

1847. Costa, A. Note sur la Circulation des Pennelles. Compt. llend. Acad.

Paris, vol. 25, pp. 368-369. Also L'Institut. vol. 15, No. 714, p. 291.

1871. Cunningham, Robekt O., M. D. Notes on the Reptiles, Amphibia, Fishes,

MoUusca, and Crustacea obtained during the voyage of H. M. S. Nassau

in the years ] 866-69. Trans. Linnaean Soc. London, vol. 27, pp.

465-501, pis. 58, 59.

Lernaeocera, speoioB, p. 500. pi. 59. fig. 11. Let-naea, species, p. 500, pi. 59,

fig. 10.

1914. CuNNiNGTON, WiLLiAM A. Zoological Results of tlie Third Tanganyika

Expedition. Report ou the parasitic Eucopepoda. l*roc. Zool. Soa
London, 1914, pp, 819-829, pi. 1,

Enumerated and gave a key to all the known species of Lernaeocera {Ler-

naea) and described and figured three new species, L. diceracephala, p. 824,

pi. 1, flgs. 1-3 ; L. haplocephalo, p. 826, pi. 1, figs. 4-7 ; L. temnocephala,

p. 827, pi. 1, flgs. 8 and 9.

1708. Cuviee, Georges Leopold. Tableau 616meutaire de I'Histoire uaturelle

des Aniuaaux, 1 vol, 8vo. Paris, An, 6 (1798).

Placed the Leinaeidae amongst the Mollusca gasteropoda with those of the

latter which have free motion in the water.

1817. . R^gne Animal, ed. 1, Paris, 4 vols.

The Lernaeans were discussed in vol. 4, p. 37, and it was for the first time

noted that many small animals living on the gills of fishes had heen wrongly
placed in the Lernaeidae.

1830. . R6gne Animal, ed. 2, Paris, 5 vols.

Placed the Lernaeans in the second class of Zoophytes, the Entozoa, vol.

3, pp. 255-258 and divided them Into 7 groups, Les Lern^es propres, Les Pen-

nelles, Les Sphryions. I.es Anchorelles, Les Brachielles. I,es Clavelles, and Le«
Chondrachanthes.

1822. De K.\t, Jamks E. Observations on the " Peuuatule fleche " (P. sagitta

of Lamarcli) in the Cabinet of Dr. Mitchill. Amer. Journ. Sci., vol. 4,

pp. 87-8, 1 text iigure.

Described and figured a mutilated specimen, and called attention to the fact

that it had beon ranked first as a Lcrnaean, then as a Pennatula or polyp,

afterwards as a Valigua or copepod, and finally as .in annelid. He himself re-

stored it to the polyps.

1844. , Zoolog)' of New York or the New York Fauna. Pait VI,.

Crustacea. Albany, 1844.

Parasitic copepods, pp. 57-60, pi. 10, figs. 44-47. Lernaea cruciata, p, 69;
Lernaea (Lernaeenlcue) radlata, p. 60; Penella plumosa and P. flloaa, p, 60.

He made this P. plumosa a new species, but it was probably the same as the

P. sagitta described in 1822 (see p. 111).

1823. Desmahest. Ansei.me Gaetan. Article Malacostrac6s. Dictlonaire des

Sci. Nat., vol. 28, pp. 138-425.

An effort to supply ihe omissions in the articles on the Crustacea in the

Dictionalre occasioned bv the denfh of I^nch. to whom tlipy hnd boen Intrusted,
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1825. Desmarest, Anselme Gaetan. Considerations gfin^rales sur la Classe

(les Crustac<?s, et Description des Esp^ces de ces Animanx, qui vivant

daus la uier, sur les cotes ou dans les eaux douces de la France. 8vo.

Paris, Strasboui-jr. 1825. 447 pp. 5 tables, 50 plates.

A reprint of 1823 with many additions. Contained a useful history of the

Broup, their structure, functions, habits, and economy, and a brief review of

the classifications previously published, illustrated by five synoptic tables. First

referred the Lernaeidae to the Crustacea, p. .34.3.

1763. Ellis. .Tohn, Esq. F. II. S. Of the Sea Fen or Penn.itula phospliorea of

Linnaeus ; also a Description of a new species of Sea Pen. found on

the Coa-^st of So. Carolina, with Observations on Sea Pens in general.

Philos. Trans., vol. 53, p. 419 seq., pi. 1.

Pennattila (Pennella) fllosa and P. sagitta, p. 4.33.

1780. Fabricius, Otiio. Fauna Groenlandica. 8vo., Hafniae et liipslae, 452

pp., 1 unn. plate.

All the species are placed under the one genus Lernaea and include gadina,

p. .3.3(1; a/cloplciina and salniotiea, p. 337; uncinata, p. 338; gobina, p. 339;
radinia, p. 340: nodona, p. 341. The Latin descriptions are very accurate In

their details but there are no figures.

1858. Flower, W. H. Exhibition of Penellus blainvilli, M. Edwds, on Flying-

fish. Proc. Zool. Soc. London, vol, 20, p. 372.

1913. Fowler, Henry W. Notes on the fishes of the Chincoteague region of

Vii-ginia. Proc. Acad. Nat. Sci., Philadelphia, vol. 05, pt. 1, pp. 61-65.
" Lerneaenicus radiatiis" found on Brevoortla tyrannus.

19136. . The Crustacea of New .Jersey. Report New .Jersey State

Mus. for 1911 (1913), pp. 29-650, pis. 1-150.

LerneacnicuH radiatus, p. 87, pi. 21. Pennella fllosa, p. 90, pi. 22. Pennella
sagitta, p. 91, pi. 23. Lerneoceropsls septemramosus, n. gen. ; n. sp., p. 92,

pi. 24; a synonym of Lernaecnicua rndiatns. Lerneocera (Lernaea) cruciata

and L. tortua, p. 477.

1876. Friederichsen, L. Klelne Mittheilungen aus dem Museum Godeffroy.

Journ. Mus. Godeffroy, vol. 12, pp. 160-175.
Lernaeenicus aldominalia found upon Boreogadua productua Giintber, on the

Peruvian coast, p. 160.

1904. Gadd, Pehr. Parasit-Copepoder 1 Finland, Acta Soc. Fauna Flora Fen-

nica, vol. 26, No. 8, 60 pp., 2 plates.

Lernaeoccra {Lernaea) eaocina, pp. 42-44.

1895. Gabbini, a. Appuntl di Carcinologia Veronese. Mem. Accad. Verona,

vol. 71, ser. 3, fasc. 1, 94 pp., 1 plate.

Lernaeoccra (Lernaea) eaocina and L. cyprinacea.

1560. Gesneb, Conrad. Historia Aniuinlium-De Aquatilibus. 5 vols, folio,

Zurich.

Described Pennella and the Leruaeans, vol. 5, chap. 8, and gave the history

of the parasites. The Pennella was seldom to be seen except at the time
of the rising of the dogstar, and then not on many fishes, but only on the
tunny, swordflsh, and occasionally on the dolphin. He gave a text figure, p.

112, and repeated (p. 115) the figure given by Rondeletlus.

1888. GiARD, Alfred. Sur le Peroderma cylindricuiu (Heller), Cop<?pode para-

site de la Sardine. Compt. Rend. Acad. Paris, vol. 107. pp. 929-931.

Also in Bull. Sci. de la France et le Belgique, ser. 3, vol. 2, pp. 312-314.

1889. . Sur I'association de I'ennella orthagorisci Percival Wright,

et de Conchoderma virgatum Spongier. r>e Natnniliste (2). vol. 11, No.

50, p. 82.

The Pennella of Halaenoptera roatrata often shows specimens of Conchoderma
attached to Its thora.x. Mayer had also seen them on P. fllosa from the sword-
fish, and Giard added the finding of them on P. orthagoriaci.
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1790. Gmelin, Johann Fkiedkich. Linnaeus Systema Naturae, Editio deciraa

tertia, aucta, reforraata, cura. Lipsiae, 1790.

All the parasitic copepods are bunched under the genus Lernaea, pp. 3144-
3147.

1784. (tOeze, Johann A. E. Von der Fischlernaeen. Leipziger Mag. Naturk.,

1784, pp. 39-49, pi. 1.

1879. GooDE, G. Bkown. The Natural and Economic History of the Menhaden.

Rep. U. S. Comm. Fish, for 1877, pp. 1-529.

Mentioned (p. 104) one or more species of Lernaeans on the gills and
Lemaeenicus upon the external surface, and figured the latter, pi. 10, fig. 15.

1883. . Materials for a History of the Sword-fish. Rep. XL S.

Comm. Fish, for 1880, pp. 289-394.

Described, p. 346, Pennella filosa and P. costaii and three other parasitic

copepods which infest this fish.

1870. Habtmann, Robert. Beitriige zur anatomischen Kenntniss der Schma-

rotzer-Krebse. 2. Lernaeocera barnimii. Arch. Anat. Physiol., 1870.

pp. 726-7.52. pis. 17, 18.

Dftallod morphology of the female, considerable histology, and some of the

larval development. Lernaea barnimii.

1871. . Ueber d. v. Poren durchsetzte Chitinskelet der Caliopus, Ce-

crops und gewisser Lernaeoceren. Sitzungsh. Gesell. Naturf. Freunde,

Berlin (Oct. 1870). 1871, pp. 60-61.

1865. Hkli-er, Db. Camii.. Reise der osterreichischeu Fregatte Novara. Zoolo-

glseher Theil, Zweiter Band. Ill Abtheilung. 1. Crustacean, Wien, 4to,-

280 pp.. 25 plates.

Lernutoi.cra (Lernaea) Inijcniila, u. sp., p. 24G, pi. 24. tig. 9. Lernaeonema
(Lemaeenicus) gracilis, n. sp., p. 249, pi. 25, fig. 5. Peroderma, n. gen., p. 250..

Peroderma cylindricum, n. sp., p. 2-50, pi. 25, flg. 6. Lernaeolophus, n. gen.,

p. 251. Lernaeolophus sultanus, n. sp., p. 251, pi. 25, fig. 7.

1783. Hermann .Ieax. Helmintologisehe Bemerkungeri. Der Naturforscher

(J. E. I. Walch), No. 19, pi. 2.

Described Lernaea squamicola and L. lotae (see p. 40).

18(33. Hesse, Eug£ne. Recherches .sur quelques Crustaces rares ou nouveaux

des Cotes de France. 2me Memoire, De le LernCe branchiale et .de

celle qui vit sur le Gade barhu. Ann. Sci. Nat. (4). Zool., vol. 20, pp.

101-121. pi. 1.

1870. —— . Description d'une nouvelle esp^ce de Crustacfi parasite de

I'ordre des Lern^idiens de la famille des Lerneoc§riens, et du genre

Lernee, Lernee du Gade-petit. Lernaea gadi minuti (nobis). Ann. Scl.

Nat. (o). Zool.. vol. 13, 30 pp.. 1 plate.

A larval L. hrancliialis.

1891. . Description d'une nouvelle Lernee branchiale du Cha-

boisseau de Mer a longues iSpines (Cottus bubalis, nobis). Ann. Sci.

Nat. (7), Zool.. vol. 11, pp. 187-195, pis. 6, 7.

Advocated a clrriped origin for Lernaea (Lernaeocera) . Neither figures nor

description locate the species with any satisfaction.

1904. Hofek, Du. Bruno. Handbuch der Fischkrankheiten. 8vo. Miincheri.

359 pp., 222 text figures, 18 colored plates.

Parasitic copepods on the skin and gills, pp. 144-190.

1802. Holten, H. S. Anmaerkninger till Beskrivelsen over Zeus guttatus samt

Beskrivelser over tvende nye Arter Lernaeer. Skrivt. Naturh. Selsk.,

vol. 5, pt. 2, pp. 129-137, pi. 3.

Lernaea {Cho:idracanthus) merluccH, p. 135, pi. 3, flg. 2. Lernaea (Pennella)

ewocoeti, p. 136, pi. 3, flg. 3.
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1878. HoKST, Dr. R. Ueber zwei neue Schmarotzerlvreb.se. 1. Lernaeenicua

gempyll, ein Sclmmrotzerkrebs von eineiu Fische (GenipyUis serpens).

2. Ein Schumrotzerkrebs von oine Annelide (Polynoo rari.spinu).

Tijdschr. Nederlamlsche Dierk. Vereen. (Haag), Leyden, vol. 4, pp.

51-55, pi. 3, figs. 1-5.

L. gempyli here referred to the genus Sarcotretes.

1835. Johnston, George, M. D. Illustrations in British Zoology. Loudin's

Mag. Nat. Hist., vol. 8, pp. 565-569, fig. 53. text.

Lernaea (ClaveUa) iincinata.

1888. .TouBiN, L. Note (contenue dans uu pli cachets ) sur les ravages caus6s

Chez les Sardines par iin Cru.stac6 parasite. Conipt. Rend. Acad. Paris,

vol. 107, pp. 842-844.

Lernneenicnn, species.

18886. . Sur uu Cop^pode parasite des Sardines. Compt. Rend.

Acad. Paris, vol. 107. pp. 1177-1178.

Lernaeenicvs, species.

1911. .Ttjngeksen, Hectok F. K. On a new Gyuiuoblastic Hydroid (Ichthyo-

codium sarcotretis) epizoic on a new parasitic Copepod (Sarcotretes

scopeli) infesting Scopelus glacialis, Rhdt. Vid. Meddel. Naturh.

Foren, Kj0benhavn, vol. 64, pp. 1-33, pis. 1, 2, 6 text figures.

Gave the larva) development of the copepod as well as the morphology
of the adult female. Condensed reprint in Nature, Loudon, vol. 88, No. 219h,
p. 25.

1880. Kellicott, David S. Observations on Lernaeocera cruclata. Proc. Anaer.

Soc. Microscopists, vol. 1, pp. 64-68, pis. 1 and 2.

Lernaea vruciata.

1881. . Lernaeocera tortua. n. sp. Proc. Amer. Soc. Microscopists.

vol. 2, pp. 41-43, 1 unn. plate.

Lernaea tortua.

1882. . On Certain Crustaceans Parasites of Fresh-water Fishes,

Proc. Amer. Soc. Microscopists, vol. 4, pp 75-78.

Lernaeocera (Lernaea) pectoraUs from axilla of redfln shiner, Luallua
cornutus.

1858. Kneeland, Dr. On the Parasites of a Sunfish. Proc. Boston Soc. Nat.

Hist., vol. 6, p. 396.

A species of " Lernaea " (Pennella T) was attached In large numbers around
the dorsal and anal fins.

1860. Koch, C. L. Collezio Adrlatico del Museo dl Storia naturale di Trieste.

Trieste, 1860.

Lernaeolophus sultanas.

1775. KoELKEUTER, Jos. Gli. Lcmaeae forsau adhuc incognitae Gadi callarll

L. branchiis firmiter inhaereutis descriptio. Comment. Acad. Theod.
Palat, vol. 3, Phys., pp. 57-61.

Probably Lernaeocera branchialia.

1877. KoiiEN, .1. and Daniei.sse.n, D. O. A new Species of tlie Genus Peunella,

Pennella balaenopterae, nobis. Fauna Littoralis Norvegiae, pt. 3, pp.

157-163, pi. 16. figs. 1-9.

An excellent description and figures showinfr the internal as well as the
external morphology.
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1835-8. KE0YER, Henkik. Om Snyltekrebseue, isaer med Hensyn til den Danske
Fauna. Naturh, Tidsskr., vol. 1, pt. 2, 1835, pp. 172-208, pi. 2; pt. 3,

1835, pp. 252-504, pi. 3; pt. 5, 1837, pp. 476-504, pi. 5; pt. 6. 1837, pp.

605-628, pi. 6 ; vol. 2, pt. 1, 1838, pp. 8-52, pi. 1 ; pp. 131-157, pi. 3.

A review of the entire group giving its distinguishing characters and a sys-

tematic synopsis based upon that of Burmeister (1833), dividing the group
into five classes, the first of which was the I'enelllna, incUiding the genera
Lernaea, Lernaeocera, Penicuhis, Pcnnella, and SpJiyrion. The only species

described belonging to this class were Lernaea (Lernaeocera) hranchialis, p.

293, pi. 3, flg. 10, and Lernaea (Haemohaphes) cyclopterina, p, 502, pi. 5, fig. 4.

1863. . Bidrag til Kundskab om Snyltekrebsene. Naturh. Tidssk.

(3), vol. 2. pp. 75-426, pis. 1-18.

Also as a reprint with pages numbered 1-352, The following references are
to the latter. Therodamas scrrani, n. gen. ; n. sp., p. 316. pi. 15, flg. 4. Lernaea
(Lcrnaeolophus) hemiramphi, n. sp., p. 318, pi. 15, fig. 7. Lernaea (Lernaeocera)
riyUla, n. sp., p. 320, pi. 18, fig. 2. Lernaeocera (Lernaea) catostomi, n. sp.,

p. 321, pi. 18, flg. 4. Lernaeocera (Lernaea) pomotidis, n. sp., p. 323, pi. 15,

fig. 5. Lernaeocera (Lernaea) phoxinacea, p. 325, pi. 18, flg. 3. Pef/csimallua

spiralis, n. gen. ; n. sp., p. 332, pi. 18. fig. 7. Peniculus clavatus, p. 26G, pi. 14,

flg. 8.

1801. Lamakck de. Jean B. P. Systeme des Animaux sans vertSbres. 1 vol.

8vo. Paris, An IX (1801).

Placed the Lernaeidae among the mollusks.

1809. . Philosopbie-Zoologie. 8vo. Paris.

Removed the Lernaeidae from the mollusks and placed them with the

annelids.

1812. . Extrait du Cours de Zoologie sur les Animaux sans Vertft-

bres. 8vo. Paris.

Formed a separate class to receive the Lernaeans which he named the
" Epizoaires ".

1816. . Historie Naturelle des Animaux sans VertSbres. 7 vols.

8vo. Paris. Another edition, 1838.

Placed the Lernaeans with the " Epizoarla " and said " These animals ap-

proach near to the worms and insects without belonging to either ".

1798. Lamartini^ke. Atlas du Voyage de La Peyrouse.

Gave a figure, pi. 20, fig. 6, of pennatula bocconil, probably Pcnnella sagitta.

1889. Leidy, .Joseph. Parasitic Crustacea. Proc. Acad. Nat. Sci.. Philadel-

phia. 1888. p. 16.">.

Described Lerneonema (Lernaeenicus) procera, n. sp., attached to the sides

of the mouth anil upper Up of "Odontaspis littoralis." and thickly covered with

a hydroid parasite.

1890. . Piiiasites of Mola rotunda. Proc. Acad. Nat. Sci., Philadel-

phia. 1890, pp. 281-282.

Pennella ftlosa mentioned and described.

1824. Le Sueuk, C. A. On three new species of Parasitic Vermes belonging to

the Linnaean Genus Lernaea. Joum. Acad. Nat. Sci., Philadelphia,

vol. 3, pp. 286-293, pi. 11, fig. 1-4.

Lcrneoccra criiciata, n. sp., p. 2SC, pi. 11, flg. 4 ; Lerneocera radiata, n. sp.,

p. 288, pi. 11, fig. 1. " Lcrneaenicus," n. gen., p. 289. Lerneopenna hlainvillU,

n. sp., p. 289, pi. 11, figs. 2 and 3 (see p. 115).

1825. . Sur trois nouvelles esp^ces du genre Lernaea. F6rus3.

Bull. Sci. Nat., vol. 4, pp. 285-286. French translation of 1824 paper.

1746. Linnaeus, Carolus. Fauna Suecica Sistens Animalia Suecica Regnl.

Ed. 1, 1 vol. 8vo. Stockholm. Ed. 2, 1 vol. Stockholm, 1761.

Described a parasite found upon Cyprinua caraasiua, and established from thl«

species the genus Lernaea,
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1758. Linnaeus, Cakolus. Systema Naturae. Tenth Edition, 8vo., Stockholm.

The genus Lcrnaca contained here three species, cyprinacea, the original type,

ascUina, afterward made the type of the genus Oralicn, and salmonea, which

now belongs to the genus Salmincola (p. 655). Genus Pennatula (p. 818)

changed to PenueUa by Oken in 1815. P. fllosa and P. sagitta, p. 819.

1893. LiSTowsKY. E. Penella tritlentnta. neuer Arl tier parasitirenden Crus-

taceen. Tradui Kazan. Univ., vol. 25, pt. 2, 19 pp., 1 uun. plate.

Russian prefaced by a three-line Latin diagnosis.

1860. Lubbock. Sir .John. On some Oceanic Entoniostraca collected by Cap-

tain Toynbee. Trans. Linnaean Soc, vol. 23, p. 190, pi. 29, figs. 40

and 42.

Baculua elont/atus, u. geu. ; n. sp., which was afterward proved to be a lirval

stage of Pcnnella species (compare Mrazeli, 1895, and Thompson, 1890.)

1893. LxJTKEN, Christian. Slaegten Baculus Lubbock et udviklingstrin af

Penella. Vidensk. Meddel. Naturh. For. Kj^benhavn (5), vol. 15, pp.

73-76.

Shows that Lubbock's Baculus is an undeveloped Pennella species.

1879. BIayer, Paul. Carcinologische Mittheilungen. V. Pennella und Concho-

derma. Mitth. Zool. Stat. Naples, vol. 1, p. 53.

Pennella fllosa from a swordflsh and infested with a goose barnacle.

1868. Metzger, a. Ueber das Miinnchen und Weibcheu der Gattung Lernaea

vor den Eiutritt der sogen. ruckschreitenden Metamorphose. Arch.

Naturg., vol. 34, pp. 106-110.

Translated in Ann. Mag. Nat. Hist., ser 4, vol. 3, pp. 154-157, 1869.

1840. Milne Edwards, Henbi. Hlstoire Naturelle des Cru.staces. 3 vols. 8vo.

Paris.

A standard work containing a summary of everything previously pub-

lished and much new material. The Lernaeans, pp. 521-529, pis. 40, 41.

Lerneonema, n. gen., p. 524, the same as LeSueur's Lcmaeenicus.

1881. MoKEAU, Emxle. Histoire Naturelle des Poissons de la France. Paris, 3

vols.

Mentioned, vol. 3. p. 460, Lemneenicus sprattae fastened to the eye of a

spratt.

1895. MrAzek, Al. Ueber Baculus Lub. und Hessella Br. Eiu Beitrag zur

Anatomie der Lernaeiden. Sitzungsb. konigl. bohmiseben Ges. Wiss.,

Math.-Naturw. Classe, vol. 44, 17 pp., pis. 1, 2.

Both of these so-called new genera are really development stages of a
Pennella species. The description of BacuUis includes the internal anatomy
as shown in serial sections.

1776. MtJixEB, Otho F. Zoologiae Danicae Prodroraus. 1 vol. 8vo. Copen-

hagen.

Afterwards published in full in four volumes, German and Latin, from 1779
to 1784. The Lernaeans were placed with the worms and mollusks.

1682. MuBALTUS. Miscellania curiosa sive Ephemeridura Medico Physlcarura

Germanicarum Academiae Naturae Curiosum. 8vo. Nuremberg.

While dissecting Mustela fluviatilis he found " an Insect " inserted into the

eye of the fish and hanging out from it. It was so firmly fixed by Its arms
that no doubt it caused the humours of the eye to escape and rendered the

fish blind (p. 126). Probably Trypaphylum musteli.

1856. Murray, Andrew. Description of a new species of Echeneis (E. tropicus)

and of a new Lernean of the genus Penella (P. remorae). infesting the

EJcheneis remora ; with some remarks on the economy of the Remora.

Edinburgh New Phllos. Jour., n. s., vol. 4, pp. 287-301, 5 text figures.

This P. remorae is almost certainly the young pf some described species.
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1878. Nares. Narrative of a voyage to the Polar Sea durins 1875-76 In H. M,
Ships Alert and Discovery. 2 vols. London.

Haemohaphes cyclopterina, vol. 2, p. 247.

1832. NoRDMANN, Alex von. Erster Beitrng zur Xaturgeschichte der Leruaen.

Mikrogr. Beitr. Naturg. wirbel. Thiere, pt. 2, pp. 49-144, pis. 1-10.

Penictilus fistula, n. gen., n. sp., p. 107, pi. 6, figs. 8_13. Pennella sayitta, p.

121. pi. 10, figs. 6-8. Lernaeocera (Lernaea) cyprinacea, p. 123. pi. 6, figs.

1_7. Lernaeocera branchialis, p. 130.

1864. . Neue Beitriige zur Kenntuiss parasfitischer Copepoder.

Erster Beitrag. Bull. Soc. Imp. Nat. Moscou, vol. 37. No. 4, pp. 461-520,

pis. 5-8.

Begins with a bibliography of the subject and then gives a classification of

the known genera. Pennella sultana with var. sigmoidea, p. 4 8.5, pi. 5, figs.

12-16. Pcniculus fistula and P. calamus, n. sp., p. 515.

1759. OuHELiiTs, J. L. Chinensia lager.stroraiana. Amoen. Acad, (of Linnaeus),

vol. 4, p. 257, fig. 3, test.

A description of Pennella sai/itta.

1816. Oken, L. Lehrbuch der Naturgeschichte. Dritter Theil, Zoologie. 2 vols..

Svo. Jena, with Atlas.

Parasitic Copepods, vol. 2, pp. 181, 357.

1821. Oken, Chamisso, and Eysenhakdt. Ueber Pennella diodontis. Nova

Acta Acad. Caes. Leopold. Bonn, vol. 10, p. 350. pi. 24, fig. 3. Also

published in Actes nonv. Acad. Curieux Nfitnrp. vol. 10, pt. 2. pi. 24,

fig. 2.

120 A. D. Oppianus. 'AXieuriKd, On Fishing.

Repeated Aristotle's description of the sufferings of the tunny and .swordflsh

and declared that the fish are frequently Isilled by these parasites, liber

11, p. 24.

1867, Packard, Alpheus S., Jr. Observations on the Glacial Phenomena of

Labrador and Maine, with a View of the Recent Invertebrate Fauna

of Labrador. Mem. Boston Soc. Nat. Hist., vol. 1, pp. 295-303, pi. 8.

Lernaea (Lernaeocera) branchialis, var. sigmoidea mentioned (p. 295) as

found attached to the skin of a codfish (see S. I. Smith, 1884).

1875. . Life-histories of the Crustacea and Insects. Amer. Nat-

uralist, vol. 9, pp. 583-622, text figures.

A restatement of E. van Beneden's 1870 paper, Including development of

Lernaeenicus radiatus.

1905. Pearson, Joseph. A List of the Marine Copepoda of Ireland. Part 1,

Littoral Forms and Fish Parasites. Rep. Fisheries Ireland for 1904^

pt. 2, No. 3, 30 pp.

A simple list without descriptions or figures.

1893. Pedasciienko, D. D. Sur la segmentation de I'oeuf et la formation des

feuillets embryonnaires chez la Lernaea branchialis L. Note prgliral-

naire. Revue Sci. Nat. St.-Petersbourg, vol. 4, pp. 187-199, 11 text

figures.

Lernaeocera branchialis.

1897. . Ueber die Entwickelung des Nervensystems und der Genital-

zellen und die Dorsalorgane von Lernaea branchialis. Arbeit. Nat.

Ges. Petersburg, vol. 37, 11 pp. Condensed .and reprinted in Trav.

Soc. Imp6r. Nat. St.-P6ter.sbourg, vol. 27, No. 6, pp. 187-194.

Lernaeocera branchialis.
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1898. Pedaschenko, D. D. Die Einbryonnlentwickelung und Metamorpliose von

I^rnaea br.inchialis. Trav. Soc. Imper. Nat. St.-P^tersbourg, vol. 26,

pt. 4, No. 7. Section Zool. et Pliyslol. Russian text, pp. 1-24G : Geruuin

text, pp. 247-307, pis. 1-6.

Includes segmentation of tbe egg and the development of both the external

body form and the Internal organs. Lernaeoeera branchialis.

78 A. D. PoNius Skcukdus, Caius. Hlstoria Naturalls. 37 Books.

Repeated, Book 9, Section 16, what Aristotle had said with reference to the

sufferings of the tunny and swordfish from the parasites infesting them.

1910. QuiDOR, Aiiguste. Note pr^liniinaire sur Penella balaenoptcrae Koren et

Danielssen. Bull. Mus. Hist. Nat., Paris, 1910. pp. 97-98.

A mutilated specimen Identified by mode of insertion and branching of ab-

dominal appendages.

1912. . AfRnit6s des .genres tSphyrion (Cuvieri et Hepatophilus

(g. n.). Arch. Zool., Paris, (5), vol, 10, pp. xxxix-l, 6 text figures.

Advocates a transfer of the genus Sphyrion from the Chondracantbidae to^

the Lernaeidae and places with it the new genus.

19126. . Deuxieme Expedition Autarctique Frangaise (1908-1910).

Cop^podes Parasites. Sciences Naturelles : Documents Scientliiques,

pp. 197-214, pis. 1-4.

Penella antarctica, n. sp., p. 206, pi. 1, figs. 15-17; pi. 4. ttg. 29, 34. Pe-
nella charcoti, n. sp., p. 207, pi. 1, flg. IS; pi. 2, fig. 25; pi. 4, fi.^. 3;$. Penella
liouvUlei, n. sp., p. 209, pi. 1, fig. 1. Penella diodoiitis, pi. 1, flg. 2. Penella
exocoeti, pi. 1, tig. ."?. J'enclla na</itta, pi. 1, tig. 4. Penella nnthonyi, n. sp., pi.

1, flg. 9. Penella ceitei, n. sp., pi. 1, figs. 11, 12. Penella balaenopterae, pi. 1,

fig. 14. Lernaea (Lernaeocern) yodlroyl, n. sp., p. 210, pi. 2, fig. 2o.

1912c. . Sur la torsion des Lernaeidae et les affiuitfe du genre

Sphyrion (Cuvier) et Hepatophyhis (n. g.). Oompt. Rend. Acad.

Paris, vol. 154, pp. 87-89.

The torsion Is the result of the mode of fixation, the habits of the host, and
the mechanical action of the external medium. It plays an important rOIe In

systematlzation as it enables us to distinguish the Chondracantbidae from the
Lernaeidae, and to transfer tlic ^enus Hjihyrion from the former to the latter.

(See p. 10.)

1913. . Affinit6s des Caligidae et des Lernaeidae; Caligodes la-

marcki. Bull. Soc. Zool. France, vol. 38, No. 6, pp. 191-196, 7 text

figures.

The genera Echetus, Sciaenophilus, and Caligodes bury them.selves deeply in

the tissues of the host, they have a slender and cylindrical neck, and they
show the flexion and torsion characteristic of the Lernaeidae, but the ap-

pendages and mouth-parts are like those of Caligua.

1913&. . Sur Lamarckina caligusa, n. gen.; n. sp. et revolution des-

Lernaeidae. Compt. Rend. Acad. Sci. Paris, vol. 156, pp. 109(>-1097.

This species forms a connecting link between the Caligidae and Lernaeidae.

1905. Rathuun, Mary J. Fauna of New England. 5. List of the Crustacea.

Occas. Pap. Boston Soc. Nat. riist., No. 7, pp. 86-103.

1884. Rathbun, Richard. Annotated List of the described Species of Par-

asitic Copepoda (Siphonostoma) from American Waters contained iu

the United States National Museum. Proc. U. S. Nat. Mus.. vol. 7,

pp. 483-492.

1843. Rathke, Heinrich. Beitrjlge zur Fauna Norwegens. L Crustacea..

Nova Acta Acad. Caes. lieopold, vol. 20, pt. 1, pp. 1-132, pis. 1-5.

Lernaea (Lernaeoeera) hranchialif, p. 129.
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1876. RiCHiAEDi, S. Intorno al Peroderma cylindricum dell' Heller, e sopra due
specie nuove dell' genere Philichth.vs. Atti Soc. Toscana Sci. Nat
Pisa, vol. 2, pt. 2, pp. 189-201, pi. 6.

1877. . Descrizione dl due specie uuove di Lernaeenicus con osser-

vazione intorno a questo ed ai generi Leruaeocera Bl., e Lernaeonema,

M. Edwds. Atti. Soc. Toscana Sci. Nat. Pi&a, vol. 3, pt. 1, pp. 195-206,

pi. 7.

LernaeenicuH vorax, n. sp., p. 203, pi. 7, flgs. 1-21. L. neglectus, n. sp.,

p. 206, pi. 7, figs. 23-43.

1878. . Del nuovo genera di crostaceo Trypaphyluui e delle nuove

specie Pliyllophora crassa, e Lernantliropus foliaceus. Atti. Soc. Tos-

cana Sci. Nat., Pisa, Proc. Verb., vol. 1, p. xx.

Trypapliylum musteli from the muscles of the hyold apparatus of Muatelu*
plebejus Bp. No description or figures.

1880. . Contribuzione alia Fauna d'ltalia. Oatalogo sisteraatico dei

Crostacei che vivono sul corpo degli animali acquatici. Exposizione

internazionale di Pesca in Berlino, 18S0, pp. 147-152.

A list of 130 species of parasitic copepods without any descriptions or figures,

67 of them being new species, which thus become mere nomina nuda.

1880&. . La Clupea sprattus ed 11 Lernaeenicus sprattae. Atti Soc.

Toscana Sci. Nat. Pisa, Proc. Verb., vol. 2, p. 101. ALso in Zool. Anz.,

vol. 3, p. 642.

1881. , Intorno a due specie nuove di Crostacei parassitl. Atti. Soc.

Toscana Sci. Nat. Pisa, Proc. Verb., vol. 2, p. 247.

Peroderma peterai, n. sp., p. 247. Abstract In Zool. Anz., vol. 4, pp. 38G-387.

1882. . Intorno ad una nuova specie del genere Peroderma. Atti

Soc. Toscana Sci. Nat. Pisa, Proc. Verb., vol. 3, p. 149. Abstract in Zool.

Anz., vol. 5, pp. 475-476.

Peroderma belottii In the muscles of the hyold apparatus of Scopelua benoitt.

Species here transferred to new genus Cardiodeetea.

1903. RiCHTEBS, Feedinand. Lernaeonema encrasicoll, Baird, ein Parasit der

fi Sprotte. Prometheus, vol. 14, pp. 267-268, 1 text figure.

Lernaeenieu/i encrasichoU.

1886. Ridley, Stuart O. Animal Life In Higli r^atitudes on tiie Norway Coast.

The Zoologist. Oct., 1886, 6 pp.

Leruaeocera on gills of cod.

1554. RoNDELET, GuiLLAUME. Llbrl de piscibus uiarinis. 1 vol. folio, Lyon.

Repeated Aristotle's and Pliny's account of tlie parasites of the tunny and
swordflsh In the Mediterranean, p. 249.

1911. Saemundsson, B. Bidrag til Kundskaben om de islandske Hydroider.

Vidensk. Medd. Naturh. Foren., Kj0benhavn, vol. 63.

Recorded (p. 29) the presence of the hydrold ObeHa genioulata upon
Lernaea (Leruaeocera) branchialis on the gills of the common cod.

1850. Salter, James. Description of Lerneonema bairdii. Ann. Mag. Nat.

Hist., ser. 2, vol. 6, pp. 85-87. pi. 7, figs. 1-5.

Lernaeenicus sprattae.

1554. Salviani, Hippolyte. Aquatilium Auimalium Historiae. 1 vol, folio,

Rome.

Repeated Aristotle's and Pliny's account of the parasites of the tunny and
swordflsh In the Mediterranean, pp. 126-128.
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1886. Sabs, George O. The Norwegian North Atlantic Expedition (1876-1878).

vol. 6, pt. 2, Crustacea et Pycnogonidia nova in Espeditione Norvegicae

1876-78 collecta. Christiania.

Parasitic Copepods, p. 80.

1896. ScHiMKEwiTscH, Wlademir. Sur les premiers Stades du D6veloppement

des Cop^podes parasitaires. Compte Rendu des Seances du troisiSme

Congr&s International de Zoologie, Leyden, 1896, pp. 503-504.

This paper was preliminary to the one wbicli follows.

1896&. . Studien uber parasitische Copepoden. Zeit wiss. Zool., vol.

61, pt. 3, pp. 339-362, pis. 14-16, 1 text figure.

Made out a complete life history by using different species and genera, in-

cluding Lernaeocera. Reviewed in Zool. Centralb., Jabrg. 3, pp. 589-590.

1898. . Zu einen Referat des Herrn Prof, Dr. R. S. Bergh (Ueber

Entwiclielung von Ijernaea). Zool. Anz., vol. 21, No. 550, p. 48.

1910. ScHNEiDEB. GuiDo. Verlotzungen an Cyprinus vulgaris. Riga Korr-

blatt. Naturf. Ver., No. 53, pp. 112-113.

Mentioned Lernaeocera (Lernaea) cyprlnacea.

1798. ScHBANK, FRANgois DK PAUi,. Ueber I^ernaea cyprlnacea. Fauna Bolca,

vol. 3, p. 2.51.

1901. ScoTT, Andrew. Liverpool Marine Biological Committee Memoirs on

typical British Marine Plants and Animals. VI. Lepeophtheirus and

Lernaea. London, Royal 8vo, 1 vol., 54 pp., 5 plates, 1 text figure. Also

In Trans. Liverpool Biol. Soc, vol. 15, pp. 188-241. pis. 1-5.

An excellent account of the early development of both sexes of Lernaea
{.Lernaeocera) branchialia.

1904. . Some Parasites found ou Fishes in the Irish Sea. Rep.

Lancashire Sea-Fisheries Lab., 1903, pp. 33-45.

A simple list without descriptions or figures.

1900. ScoTT, Thomas. Notes on some Crustacean Parasites of Fishes. 18th.

Ann. Rep. Fish. Board Scotland, pt. 3, pp. 144-187, pis. 5-8.

Lernaea (Lernaeocera) minuta, n. sp., p. 161, pi. 7, fig. 13. Haemobaphea
ambiguus, n. sp., p. 162, pi. 7, fig. 15. Made the type of new genus, Haemoha-
phoidea, by T. and A. Scott, 1913.

1904. . On some Parasites of Fishes new to the Scottish Marine

Fauna, 22nd. Ann. Rep. Fish. Board Scotland, pt. 3, pp. 275-280, pi. 17.

Lernaea (Lernaeocera) lusci, p. 277, pi. 17, figs. 12, 13.

1905. . III. Observations on some Parasites of Fishes new or rare

in Scottish Waters. 2.3rd. Ann. Rep. Fish. Board Scotland, pt. 3, pp.

108-119, pis. 5-6.

Pennella flloaa and Lernaea (Lernaeocera) luaet, p. 113.

1909. . Some Notes on Fish Parasites. 26th Ann. Rep. Fish. Board
Scotland, pt. 3, pp. 73-92, pis. 3-7.

" The injurious effects of parasites on flshep infestod by them," p. 90, in

eluded Lernaea (Lernaeocera).

1913. Sc:oTT, T. and A. The British Parasitic Copepoda. Vol. 1, Copepoda par-

asitic on Fishes. Text. Vol. 2, Plates, l^ondon, I'rinte*! for the Ray
Society.

Sars' classiflcatiou adopted ; good descriptions and excelleut figures given of

113 common British species. Haemnbapholtfefi amhiinnis. n. gon. : n. sp.,

p. 148. pi. 44. flg. 8.
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1874. Smith, Sidney I. Invertebrate Animals of Vineyard Sound and adjacent

Waters, Rep. Coram. Fisli. for 1871 and 2, pp. 295-747, p!s. 1-38.

Parasitic Copepods, pp. 574-578.

18746. . Ttie Crustacea of tlie Fresii Waters of tlie United States.

B. The Crustacean Parasites of tlie Fresli-water Fislies of tlie United

States. Rep. Coram. Fish, for 1872 and 3, pt. 2, pp. 6G1-665.

Mentioned Lernaeocera (Lernaea) cruciata and L. catostomi, p. 665.

1884. Review of the Marine Crustacea of Labrador. Proc. U. S.

Nat. aius., vol. 6, pp. 223-232.

Quoted Packard, 1867, but said that the attachment of the specimens to the

sljln of the codfish made it almost certain that they were not Lernaeocera
branchialia but some other parasite, p. 232.

1806. SowERBY, James. An Account of the Arctic Regions. British Miscellany,

vol. 2, p. 17.

Lemaecnicus sprattae, pi. 68, flg 4.

1905. Stebuing, Rr.v. T. R. R. South African Crustacea, Part III. Marine In-

vestigations in South Africa, vol. 4, pp. 21-120, pis. 17-26.

I'ennella orthagorisci, p. 119.

1861. Steenstktjp, J. J. S. Det aabne Havs Snyltekrebs, etc. (Copepoda par-

asita et Leruaea oceani Atlantici et Arctic! ). Arch. Soc. Phys. Nat.,

Geu6ve (nouv. peri.), vol. 12, pp. 190-192.

1860. Steenstrup, J. J. S. and Lxjtken, Ch. Uddrag af Bidrag til Kundskab
om det aabne Havs Snylteki-ebs og Leruaeer. Overs. Kongl, Dansk.

Vidensk. Selsk. For.. 1860. pp. 18i>-193.

1861. . Bidrag til Kundskab om det aabne Havs Snyltekrebs og

Lernaeer. Kongl. Dansk. Vidensk. Sel.sk. Skrift., 5te Raekke, naturh.

og mathera. Afdeling, vol. 5, pp. 343-432, pis. 1-15.

Lemaeonema and Lernaeenicna, p. 308. Lernaeenicus nodicornis, n. sp. and

L. inflexus, n. sp., p. 401, pi. 13, figs. 26 and 27 ; both are here referred to

Jungerspn's genus Sarcotretes. Lettiaea (Lernaeocera) hranchiaUs, var. stg-

moida, new, p. 404, pi. 1.3, fig. 29. llaemohaphes, n. gen., p. 405 ; H. cyclop-

terina, t.vpe species, pi. 13, fig. 30. Pennella sagiita, p. 409, pi. 14, flg. 31.

P. varians, n. sp., p. 413, pi. 14, fig. 32. P. exocoeti. p. 415, pi. 14, fig. 33.

P. crassicornis, n. sp., p. 416, pi. 14, fig. 34.

863. . Recherches sur les Siphonostoraes et les Lernees de la haute

mer et sur d'autres Cop6podes .parasitaires nouveaux ou peu connus.

Extrait. Arch. Soc. Phys. Nat.. Gen&ve, (nouv. p&r.), vol. 16, p. 235.

1853. Stimpson, William. Synopsis of the Marine Invertebrata of Grand

Manan, or the Region about the Mouth of the Bay of Fundy, New-

Brunswick. Smithsonian Contr. Knowl., Jan. 1S58, pp. 1-67, pis. 1-3.

Lernuea (Lernaeocera) branchialis on young codfishes.

1915. Stock, V. On some of the Parasitic Copepods of the Bay of Fundy Fish.

Supplement, 47th Ann. Rep. Dept. Fish., Canada, fasc. 1, Marine

Biology, pp. 69-71.

1839. Stoukr, D. II. Report of Fishes and Reptiles of Massachusetts. 8yo.

Boston, 1 vol.

Pennella sagitta from the sunfish, p. 172.

1762. Strom, Hans. Physisk og Oeconomisk Beskrivelse over Fogderiet S0nd-

m0r, beliggende i Bergens Stift i Norge. F0rste Part, Copenhagen,

8vo.

Lernaca corpore tereti flexuoso, tentaculia tribua aubramosia, which Is evi-

dently L. branchialis, p. 209-210, pi. 1. flg. 18.
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1S86. Takk, Ralph. Parasitism amonjr Marine Animals. Science, vol. 7, p. 17.

FcnneVa, a pnrnsite of tlu> sworrtfisl), is itself Infested with parasitic barna-

cles.

1893. Thompson, I. (J. Report on tiie Copepodu of Liverpool Bay. Trans.

Liverpool Biol. Soc, vol 7, pp. 175-230. pis. 15-35.

Recognized the larvae of Lcrnuia (Lernaeocera) taken in the tow.

1905. Thompson, M. T. Immature Specimens of Pennella fllosa. Biol. Bull.,

vol. 8. pp. 29G-307, 6 text fisures.

The smallest of these was 94 mm. in length.

1843. Thompson, William. Report on the Fauna of Ireland. Division Inverte-

brata. Rep. British Assoc. Adv. Sci., 1843, p. 270.

Lemaeonema monillaris, a synonym of Lemaeetncus aprattae.

1844. . Additions to the Fauna of Ireland. Ann. Mag. Nnt. Hist..

ser. 1, vol. 13, pp. 430-440.

Lemaeonema vionillaris from the sprat.

1849. . Crustaceen der Brittischen Fauna. Arch. Naturg., "vol. 15,

pt. 6. pp. 31S-340.

Pennella puniulosa, p. 339.

1889. THOitsoN, Geo. M. Parasitic Copepoda of Nevi' Zealand. Trans. New
Zealand Inst., vol. 22, pp. 353-375, pis. 25-29.

Pennella histiopJwri, n sp., p. 368, pi. 28, fig. 2. Lemaea (Lernaeocera)
lotellae, n. sp., p. 3G9, pi. 28, figs. 3, 3a.

1905. Turner, Sib William. On Pennella balaenopterae ; a Crustacean para-

sitic on a Fiuner Whale. Balaenoptera musculus. Trans. Roy. Soc.

Edinburgh, vol. 41, pt. 2, No. 18, pp. 409-434, pis. 1-4.

An admirable account, giving internal as well as external morphology and
some histology.

1807. TuRTON, William. The British Fauna. 2 vols. 8vo. London.

Lemaea {Lernaeenicus) encraaicholi, vol. 1, p. 137.

1886. Underwood, Lucien M. List of the Described Species of Fresh Water
Crustacea from America North of Mexico. Bull. Illinois State Lab.

Nat. Hist., vol. 2, p. 323-386.

Species of Lernaeocera (LernaeaJ enumerated, p. 334.

1880. Valle, Antonio. Crostacei parassiti del Pesci del Mare Adriatico. Boll.

Soc. Adriatica Sci. Nat., Trieste, vol. 6, pt. 1, pp. 55-90,

1859. White, J. C. On the Parasites of Orthagoriscus mola. Proc. Boston Soc.

Nat. Hist., vol. 6, p. 404.

Pennella fllosa, covered with polyps.

1877. W1ERZE.TSK1, A. Ueber Schmarotzerkrebse von Cephalopoden. Zelt. wiss.

Zool., vol. 29, pp. 562-.582, pis. 32-34.

The copepodid stages, male and female, of some species of Pennella, prob-

ably variana, found upon Sepia, Eledone, and Loligo at Trieste.

1908. Wilson, Chas. B. North American Parasitic Copeporls. A List of those

found upon the Fishes of the Pacific Coast, with Descriptions of New
Genera and Species. Proc. U. S. Nat. Mus., vol. 35, pp. 431-481, pis.

66-S3.

Eaemoiaphcs ci/cloplerina, p. 458. Lernaeenicus (CanJiodectea) medusaeus,
n. sp., p. 458, pi. 70, figs. 09, 100. Phrixocrphalus cincinnatua , n. gen. ; n. sp.,

p. 461, pi. 76, fig. 101.



144 PROCEEDINGS OF THE NATIONAL MUSEUM. OL. 63,

1908. Wilson, Chas. B. The Morphology, Development and Economic Rela-
tions of the Genus Lernaea,

Soon to appear In the Bulletin of the Bureau of Fisheries, giving the de-
velopment of both sexes and a revision of all the known species.

1881. Wilson, Dk. Andrew. Degeneration. Pop. Sci. Mon., vol. 19, pp. 218-

229, 382-394, 19 text figures.

-The Lernaeans, pp. 227-228.

1870. Wright, E. P. On a New Species of the genus Penuella. Ann. Mag>
Nat. Hist, ser. 4, vol. 5, pp. 43-47, pi. 1.

Pennella orthagorisci.

EXPLANATION OF THE PLATES.

an^
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rostrum, dorsal view. Fig. 18. Dorsal view of head, processe.*! removed except

those on the sides. Fig. 19. Ventral view of head, showing the peculiur entrance

of the esophagus Into the side of the stomach. Fig. 20. Proboscis enlarged.

Fig. 21. Section of body wall, showing pore canal and chitinogen layer. Fig, 22.

First three pairs of swimming legs. Fig. 23. Ventral view of cleared specimen,

showing reproductive organs.

Plate 4.

Femalt> of Lentaeenieus radiatvs.

Fig. 24. Side view, drawn by .1. H. Blake. Fig. 25. Posterior view of head,

also drawn by J. H. Blake. Fig. 26. Side view, drawn by R. Rathbun. Fig. 27.

Top view of head. Fig. 28. Side view of head, showing proboscis and posterior

plate at base of antennae. Fig. 29. Dor.sal view of head with only two horn.s.

Fig. 30. Diagonal view of same cut open to show the digestive tube. Fig. 31.

Side view of proboscis. Fig. 32. Tip of proboscis, showing central plate and

maxillae. Fig. 33. Maxilla. Fig. 34. First and second antennae and rostrum.

Fig. 35. Side view of posterior trunk with egg string.s : figs. 27 to 35 drawn by

R. Rathbun.

Pl.ATK O.

Female.-; of hcninecnicux radiatuH and L. polyceraux.

Figs. 36 to 39. Swimming legs of L. radiatus. Fig. 40. Head and ue«'k, with

two sets of horns. Fig. 41. Ventral view of maxilla. Fig. 42. Side view of

L. polyceraus. Fig. 43. Ventral view of head and neck. Fig. 44. Side view of

head. Fig. 45. Attachment lamellae. Fig. 46. Tip of proboscis with maxillae.

Fig. 47. Swimming legs.

Pla'ik ii.

Female of Lernaeenievs affixus.

Fig. 48. Side view. Fig. 49. Side view of head fastened to the ray of a fin.

Fig. 50. Side view of head with attachment apparatus. Fig. 51. Anterior view of

attachment lamellae. Fig. 52. First antenna. Fig. 53. Second antenna. Fig. 54.

Tip of probo.scis. Fig. 55. Mandible?. Fig. 56. Maxilla. Fig. 57. Anal laminae.

Figs. 58 to 61. Swimming legs.

Plate 7.

Female of Lemaeenicus longivenMs.

Fig 62. Side view. Fig. 63. Side view of head. Fig. 64. First and second

antennae. Fig. 65. The same on another specimen. Fig. 66. Mandibles. Fig.

67. Maxilla. Fig. 68. Swimming legs. Fig. 69. Ix)ngitudinal section of head

and anterior neck. Fig. 70. Newly hatc-hed naupHus.

Plate 8.

Female of Sareotretes lobatus.

Fig. 71. Diagonal view, partly dorsal, partly lateral. Fig. 72. Dorsal view of

head. Fig. 73. Tip of proboscis, dorsal. Fig. 74. Tip of proboscis, ventral-

Fig. 75. First and second antennae. Fig. 76. Maxilla. Fig. 77. Swimming legs.

Fig. 78. Lateral view of cleared specimen, showing reproductive organs. Fig.

79. Ventral row of excretory glands.

774aS—Proc. N. M. vol. 5.«?—17- 10
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Plate 9.

Female of Phrixocephalus trianffulua.

Fig, SO. Dorsal view of head and neck, side view of trunk. Fig. 81. Ventral

view of head and neck with swimming legs. Fig. 82. Diagonal view of head,

showing antennae. Fig. 83. Anterior view of head with processes. Fig. 84,

Lateral view of cleared specimen, showing reproductive organs.

Plate 10.

Phrixocephalus triangulus, P. diversus, and Lernaeocera branchialis.

Fig, 85, Ventral view of cleared specimen of P. triangulus, showing bilateral

symmetry. Fig, 86. Diagonal view of P. diversus. Fig. 87, Side view of same,

showing asymmetrical position of neck. Fig. 88. Metanauplius of Lernaeocera

hranchialis ; actual length. 0.55 mm.

Plate 11.

Female of Collipravua parvus.

Fig. 89. Ventral view of head, side view of body. Fig. 90. Side of head (o).

Fig. 91. Dorsal view of same. Fig. 92, Ventral view of head (6). Fig. 93.

Dorsal view of -same. Fig. 94. Dorsal view of second antennae. Fig. 95.

Proboscis and maxillae. Figs. 96, 97. Dorsal and ventral view of cleared speci-

men, showing asymmetrical arrangement of reproductive organs.

Plate 12.

Female and nauplius of Lernaeocera hranchialis.

Fig. 98. Side view. Fig. 99. Central view of head. Fig. 100. Anterior view

of head ; these three figures drawn by J. H. Blake. Fig. 101. Side view of head

with proboscis protruded. Fig. 102. First and second antennae. Fig. 103.

Mouth tube and first maxillae. Fig. 104. Second maxilla. Fig. 105. Swimming
legs. Fig. 106. Anal laminae. Fig. 107. Newly hatched nauplius; actual length.

0.45 mm.
Plate 13.

'

Female of Lemaeolophus sultanus.

Fig. 108. Side view. Fig. 109. First and second antennae. Figs. 110, 111.

Swimming legs. Fig. 112. One of the abdominal plumules. Fig. 113. Side view

of cleared specimen, showing digestive tube and reproductive organs,

Plate 14,

Female of Haemohaphes cyclopterina.

Fig. 114. Side view of trunk, dorsal view of posterior neck, ventral view of

anterior neck and head. Fig. 115. Dorsal view of cephalothorax. Fig. 116.

Ventral view of same. Fig. 117. Ventral view of anterior head. Fig. 118, Side

view of cleared specimen showing reproductive organs.

Plate 15.

Females of Pennella antarctica and P. filosa.

Fig. 119. Side view of P. antarctica. Fig. 120. Pieces of whale blubber with

parasites in place; the piece on the right shows the scar left after the dis-

appearance of the parasite; photograph by Dr. Roy O. Andrews. Fig. 121.
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Dorsal view of first and second antennae. Fig. 122. Ventral view of head,

showing frontal processes. Fig. 123. Inner surface of ventral wall of head.

Fig. 124. Swimming legs. Fig. 125, Side view of /'. filosa, drawn by J. H. Blake.

Fig. 126. Anterior view of head. Fig. 127. Dorsal view of same, both drawn

by J. H. Blake.

Plate 16.

Female of Pennella filosa.

Figs. 128, 129. Dorsal and ventral views of head, with frontal processes and

Internal muscles. Figs. 130, 131. External and internal views of anterior end of

head with frontal processes removed. Fig. 132. Dorsal view of first and second

antennae. Fig. 133. Side view of cleared specimen, showing reproductive organs.

Plate 17.

Females of Pennella flto-sa and Lemaeoccra branchialix.

Fig. 134. Swimming legs of adult P. filosa. Fig, 135. Side view of head of

young female of P. filosa, 18 mm. long. Fig. 136. Second maxilla. Fig. 137.

Diagonal view of thorax, with swimming legs. Fig. 138. Posterior end of geni-

tal segment,' showing enlargement in oviduct which serves as a receptaculum

seminis. Fig. 139. Posterior end of abdomen, with anal laminae. Fig. 140. Side

veiw of cleared specimen of Lernaeocera branchialis, showing digestive tube

and reproductive organs (after A. Scott).

Plate 18.

Female of Pennella instructa.

Fig. 141. Side view, drawn by J. H. Blake. Fig. 142. Ventral view of head

and anterior neck. Fig. 143. Anterior end of head, internal view. Fig. 144.

Anterior end of head, external view showing frontal processes. Fig. 145.

Dorsal view of first and second antennae. Fig. 146. Swimming legs. Fig. 147.

A specimen of P. instructa infested with goose barnacles.

Plate 19.

Female of Haemobaphes diceraus.

Fig. 148. Side view of adult with egg strings. Fig. 149. Ventral view of

head and anterior thorax, cleared in clove oil. Fig. 150. Dorsal view of head

and anterior thorax, showing single pair of horns. Fig. 151. Ventral view of

proboscis.

Plate 20.

Haemobaphes diceraus, H. enodis, and Trifur tortuosus.

Fig. 152. First and second antennae of H. diceraus. Fig. 153. First and

second swimming legs. Figs. 154, 155. Third and fourth swimming legs. Fig.

156. Side view of adult E. enodis, with egg strings. Fig. 157 Ventral view of

head and anterior thoi'ax, showing the profusion of soft processes. Fig. 158.

Side view of cleared specimen of T. tortuosus, showing the arrangement of the

Internal organs.

Plate 21,

FeuiJiies of Trifiir tortuo.'iyft and Canliodertes bellottii.

Figs. 159 and 160. Side view of head and anterior thorax, and of trunk of

T. tortuostis. This is drawn from an entire specimen but the long neck Is so

twisted in different directions that it does not give a satisfactory view of the

entire creature In any one position. Fig. 161. Side view of C. bellottii, showing

the lobed frontal processes. Fig. 162. Side view of head and anterior thorax,

showing the four pairs of legs ; the thoracic process on the side nearest the ob-

server has been removed.
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INDEX.

Alimentary canal

.

Anops

Antennae
Appendages

Argulus

Axine

Baculus

Body form ,

Body wall

Burrowing

Page.

26

6

23

23

5

6

105

20

25

9

Caligus 5,

6

Oardiodectes 50

bellottii 51,55

medusaeus 52

Cecrops 5

Clavella 6

Collipravus • 78

parvus 79

Dichelestium 5, 6

Dimorphism, sexual 6

External morphology 20

Food 17

Foroculum sprattae 56

Haemobaphes 93

cyclopterina 95

diceraus 98

enodis 97

Haemobaphoides 100

ambiguuB 101

Hessella 105

Horns 21

Hosts 18

Introduction 1

Ive 34

Leptotrachelus 40

truchae 41

Lemaea 3, 36

development of 35

founding of genus 3

adunca 39

anomala 39

asellina 4, 39

basteri 39

branchialis 4, 84

cirrhosa 39

clavata 39

corpore tereti flexuosa 5

comuta 39

cyclophora 39

cyclopterina 4, 39

Page.

Lemaea cyprinacea 4

dalmanni 39

dicerocephala 38

diodontis 39, 113

elongata 39

encrasicholi 39, 57

exocoeti 39, 115

gadina 39

gadua minutus 40

gobina 39

hemirhamphi 39

huchonis 39

lavareti 39

lotae 40

lotellae 84

lumpi 84

lusci 85

marionis 39

merluccii 39

minuta 84

multicornis 40

nodosa 39

ocularis 39

pectoralis 38, 39

pinnarum 39

radiata 39,59

rigida 84

ealmonea 4, 39

salmonis 5

spratta 39, 57

tentaculis quatuor 3, 39

uncinata 5,39

Lernaeans, location of 5

Lemaeenicinae 42

Lernaeenicus 56

affixus 11,64

eristaliformis 58

gempyli 58

gracilis 58

inflexus 58

labracis 58

lesueuri 58

longiventris 19, 66

neglectiis 58

nodicornis 58

polyceraus 62

polynemi 58

procerus 69

radiatus 21, 59

sardinae 8, 16, 58
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r.emaeenicus uargi

sprattae

vorax

Lemaeidae
Lernaeidae, natural history of.

parasites of

Lernaeinae

Page.

68

57

58

32

3

18

85

Lernaeocera 3,

7

development of 82

anomala 39

barnimii 38

branchialis 85

catostomi 38

cruciata 38

cyclopterina 95

cyprinacea 38

diceracephala 38

dolabrodes 38

esocina 38

haplocephala 38

pectoralis 38

phoxinacea 38

pomotidis 38

radiata 59

surriraiis 4

temnocephala 38

tenuis 38

tortua 38

variabilis 38

Lemaeocerinae 81

Lemaeolophus 89

hemirharaphi 90

recurvua 90

striatus 90

sixltanus 91

Lemaeonema 56

Lernaeonema abdominaUs 58

monillaris 56

procera 19, 69

radiata 59

Lemaeopenna 105

blainvilUi 110,115

brachiata 111,113

holteni 111,115

sagitta 113

Lemaeopoda 39

Lemeoceropsis septemramosuB 59

Locomotion 7
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FE.MALE OF PENICULUS CLAVATUS.

For explanation of plate see page 144.
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Female of Peniculus fissipes.

For explanation of plate see page 144.
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Female of Cardiodectes medusaeus.

For explanation of plate see pages 144, 145.
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Female of Lernaeenicus radiatus.

For explanation of plate see page 145.
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Females of Lernaeenicus radiatus and L. polyceraus.

For explanation of plate see page 145.
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Female of Lernaeenicus affixus.

For explanation of plate see page 145.
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Female of Lernaeenicus lonqiventris.

For explanation of plate see page 145.
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Female of Sarcotretes lobatus.

For explanation of pl*te see page 145.
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Female of Phrixocephalus trianqulus.

For explanation of plate see page 146.
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Phrixocephalus trianqulus, p. diversus, and Lernaeocera branchialis.

For explanation of plate see page 146.
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Female of Collipravus parvus.

For explanation of plate see page 146.
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103

102

106

100

5 mm.

jJ-V 98

99

107
105

Female and nauplius of Lernaeocera branchialis.

•For explanation of plate see page 146.
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Female of Lernaeolophus sultanus.

For explanation of plate see page 146.
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117

Female of Haemobaphes cyclopterina.

For explanation of plate see page 146.
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125

Females of Pennella Antarctica and P. filosa.

For explanation of plate see pages 146, 147.
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Female of Pennella filosa.

For explanation of plate see page 147.
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Females of Pennella filosa and Lernaeocera branchialis.

For explanation of plate see page 147.
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141

10 mm.

\^=^,

146

144

145

Female of Pennella instructa.

For ExPLA^ATlON of plate see page 147.
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1 mm

Female of Haemobaphes diceraus.

For explanation of plate see page 147.
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Females of Haemobaphes diceraus, H. enodis, and Trifur tortuosus.

For explanation of plate see page 147.
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Females of Trifur tortuosus and Cardiodectes bellottii.

For EXPLAfiATION OF PLATE SEE PAGE 147.





DESCRIPTIONS OF THIRTY-ONE NEW SPECIES OF
HYMENOPTERA.

By S. A. RoHWER,
0/ the Bureau of Entomology, United States Department of Agriculture.

The following paper, which is a contribution from the Branch of
Forest Insects, Bureau of Entomology, contains the description of
81 new Hymenoptera, most of which have been reared as parasites of
forest insects. The types of all the new species are in the United
States National Museum collection.

Suborder Chalastogastra.

Superfamily TENTHREDINOIDEA.
TENTHREDELLA BIRMENSIS. new name.

Tenthredo gribodoi Konow, Ent. Nachr., vol. 24, 1898, p. 89, not Tenthredo
gribodoi Costa, Rend. Ace. Napoli (2), vol. 3, 1894, p. 87.

MACROPHTA CASTANEAE, new species.

This species is related to cassandra Kirby, but may be separated
from that species by the more coarsely punctured head and thorax
and by the pale hind tarsi. It also resembles dejectm Norton, but
differs from Norton's species in the black clypeus and in having the
anterior margin of the cylpeus subsquarely emarginate with obtuse
lobes. (The clypeus of dejectus is subsquarely emarginate with tri-

angularly shaped pointed lobes.)

Male.—Length 8.5 mm. Labrum well exserted, apex subtruncate;
clypeus shining with a few large, separate punctures, anterior mar-
gin deeply, subsquarely emarginate, the lobes at base half as broad
as the emargination, their apices broadly rounded ; supraclypeal area

flat; supraclypeal foveae deep, punctiform; middle fovea, ocellar

basin and the antennal furrows obsolete; head with large, close,

sometimes confluent punctures which are more widely separated on
the vertex and posterior orbits; posterior orbits with a sharp carina

to the top of the eye ; postocellar furrow poorly defined but complete

;

Proceedinqs U. S. National Museum, Vol. 53—2195.
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postocellar area bounded laterally by line-like furrows, one and

three-fourths times as wide as long ; postocellar line one-third shorter

than the ocellocular line: antennae rather long, tapering apically,

third joint one-fourth longer than the fourth, the apical three joints

sharply differentiated ; scutum and prescutum shining but with large,

distinct punctures which are very close along the sutures; scutellum

with large punctures which are close and dense posteriorly ; scutellar

appendage punctured like the posterior part of the scutellum, with h

median carina: mespeisternum coarsely punctured, confluently so

dorsally; stigma regularly rounded below, truncate apically; trans-

verse radius strongly curved before it joins the radius at the apical

third of the third cubital ; third cubital cell one-fourth shorter than

the second on both radius and cubitus, one-fifth wider apically and

slightly longer on the cubitus than on the radius, receiving the second

recurrent vein at the basal fifth; abdomen shining, almost irapunc-

tate; hypopygidium subtruncate. Black; two spots on the clypeus,

labrum, mandibles except apices, palpi, anterior femora beneath, the

four anterior tibiae and tarsi beneath, trochanters, and the posterior

tarsi yellowish lohite; wings uniformly hyaline, venation dark brown

:

the apex of the stigma paler.

Type-locality.—Vienna, Virginia. Described from one male re-

corded under Bureau of Entomology No. Hopk. U. S. 10161. This

specimen was reared from a larva which Avas collected on Gastanea

dentata by R. A. Cushman ; adult emerged May 29, 1913. The larva

is an edge eater; in the last feeding stage it is yellow with black

lateral spots; it is about 20 mm. long; in the prepupal condition it

is pinkish with black stigmatal spots and a faint, small blackish

subdorsal spot on each segment ; head pale.

Type.—Cat No. 19047, U.S.N.M.

EMPHTTUS MELLIPES, variety ALBOLABRIS. new variety.

Female.—Length, 9 mm. This variety is very like meUipes meUi-

pes, but may be separated by the white labrum.

Described from one female collected at Departure Bay, Vancouver

Island, July 5, 1913, by E. M. Walker.

Type.—Cat. No. 19212, U.S.N.M.

f ERIOCAMPOIDES CASTANEAE, new epecles.

This species is related to lunata MacGillivray but differs from the

original description of that species in the following characters: The

hind tarsi are mostly black; the third antennal joint is not "consid-

erably more than one and a half times as long as the fourth"; the

third transverse cubitus is not about twice the length of the second

transverse cubitus and is not bowed; the second joint of the hind

tarsus is much longer than the third; abdomen is deep black; the
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sheath is parallel-sided, not convex above and below, gradually round-

ing to a point at apex.

/'>ma?e.-—Length, 4.5 mm. Anterior margin of the clypeus

broadly, arcuately emarginate, the surface shining, very sparsely

punctured; the supraclypeal area flat, rectangular in outline; middle

fovea transverse, deep; frontal fovea deep, punctiform, above the

middle fovea; frontal crest well developed, broken in the middle;

antennal foveae poorly defined; ocellar basin U-shaped, opened be-

low; a very faint, shallow depression in front of the anterior ocellus;

postocellar line subequal with the ocellocular line
;
postocellar furrow

wanting; postocellar area subconvex, about two and one-half times

as wide as the cephalcaudad length; third antennal joint one and

one-third times as long as the fourth; thorax shining; stigma

slightly tapering to the transverse radius, then sharply oblique to

the apex; the second and third transverse cubiti subequal in length;

the transverse radius in the apical third of the cell; second joint of

the hind tarsi much longer than the third, almost as long as the

third and fourth combined ; inner tooth of the claw shorter than the

outer; sheath approximately parallel-sided; the lower side gradu-

ally rounds to the acute upper apex. Black; the four anterior legs

below the tips of the femora, the basal half of the posterior tibiae,

and the basal third of the posterior basitarsus white ;
wings hyaline,

faintly dusky ; venation black.

Type-locality.—E^st Falls Church, Virginia. Described from two

females recorded under Bureau of Entomology No. Hopk. U. S.

11307a, material collected as larvae July 13, 1913, by William Middle-

ton. Adults emerging August 5 (type) and 13, 1913.

Type.—Cat. No. 15486, U.S.N.M.

The larva of this species is a typical greenish-white Eriocampoides

larva, feeding on the ventral surface of the leaves of Castanea den-

tata. The head is pale ferruginous.

Genus PERICLISTA Konow.

Syn. : Isodyctium Ashmead.

Ashmead separated his genus Isodyctium from Periclista Konow

by the sessile anal cell in the hind wings. This character is not of

specific importance, it is subject to both individual and specific varia-

tion. In diluta Cresson there is a variation in seven female speci-

mens from the same rearing of larvae, from sessile to distinctly petio-

iate. In some species (lineolata) the petiole is long; in others {car-

yicola) it is short, while in still others it is of intermediate length.

From the standpoint of tlie genotypes no difference could be found

except the relative length of the petiole of the hind anal cell. The

genus Isodyctium is therefore considered as synonymous with Peri-

clista.
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PERICLISTA DILUTA (Cresson).

Selandria (Monophadnus) diluta Cbesson, Trans. Amer, Ent Soc vol 8
1880, p. 12.

•' >

Isodyctium subgregarium Dyab, Journ. New York Ent. Soc, vol 6 1898
p. 134.

A comparison of the type of subgregarium Dyar with the homo-
type of diluta Cresson revealed no specific differences. The two
species are therefore considered as synonymous.

PERICLISTA CALIFORNICA, new species.

PericUsta mutaUUs Ronweb. Can. Ent.. vol. 43, 1909, p. 398. (Not Konow.)

In the pale inner orbits this species is related to rileyi (Cresson)^
but may be separated from that species by having the postocellar
furrow angulate anteriorly and by the acuminate sheath.
Female.—L^n^h 4 mm. Anterior margin of the clypeus deeply,

arcuately emarginate, the lobes obtusely rounded apically; supra-
clypeal area uniformly convex; supraclypeal foveae deep, puncti-
form, not connected with the antennal foveae; middle fovea elongate,
open above; frontal foveae obsolete; antennal furrows complete;
©cellar area uniformly convex; ocellar basin obsolete; postocellar
furrow angulate anteriorly; postocellar area narrowing posteriorly,
its anterior width subequal with its length

;
postocellar line slightly

longer than the ocellocular line; lateral ocelli well below the supra-
orbital line; antennae filiform, fourth and fifth joints subequal;
stigma long, straight below, sharply oblique apically; anal cell of
the hind wings with a long petiole; sheath straight above, oblique
apically, slightly convex below. Yellowish; antennae except the
scape beneath, head above the antennae inside of the antennal fur-
rows and to the supraorbital line, spot on the prescutum. scutum,
metanotum and six basal tergites medianly, black; wings hyaline,
iridescent, venation pale brown ; costa and stigma yellowish.

Type-locality.—ClsiYQwioni, California. Described from one fe-
male collected by C. F. Baker.
Type.—Cat. No. 19040, U.S.N.M.

PERICLISTA HICORIAE, new species.

This species is closely allied to murtfeldtae Dyar, but may be dis-
tinguished from that species by having the apical margin of the
clypeus depressed.

Female.—Length, 5 mm. Anterior margin of the clypeus arcu-
ately emarginate, the lobes obtusely rounded, the apical margin
depressed, the basal portion convex; supraclypeal area rectangular
in outline, uniformly convex; supraclypeal foveae elongate, deep,.
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not connected with the antennal foveae; middle fovea represented

by a large, shallow, slopping-walled depression; antennal furrows
nearly complete; frontal foveae punctiform, obscure; ocellar basin

triangular in outline, open below, the lateral walls sharply defined

and meeting on the postocellar furrow; postocellar furrow straight;

postocellar area two and one-half times as wide as long; the lateral

furrows curved, complete, the area uniformly convex; postocellar

line subequal with the ocellocular line ; antennae filiform, the fourth

joint slightly longer than the fifth; vertex shining; thorax shining;

anal cell of the hind wings with a very short petiole; stigma long,

broader at base, gradually tapering to the transverse radius, then
sharply oblique; sheath strongly concave above, apex acute, gradu-
ally tapering to the base. Black ; clypeus, labrum, spot on the man-
dibles, legs, and abdomen, except the two basal tergites and median
spots on the following tergites, yellowish; the upper part of the

mesepisternum, the margin of the prescutum, margin of the scutum,
scutellum, and scutellar appendage, ferruginous; posterior margin
of the pronotum and tegulae pallid ; wings hyaline, venation brown,,

costa and stigma yellowish.

Male.—Length 5 mm. The depressed portion of the clypeus is

narrower than in the female; otherwise the head characters are the

same; hypopygidium obtusely pointed apically. Black; clypeus,

labrum, spot on the mandibles, palpi, angles of the pronotum,
tegulae, most of the tergites, stcrnites, and legs yellowish white;

wings as in female.

Type-locality.—Charter Oak, Pennsylvania. Described from two
females (one type) and one male recorded under Bureau of Ento-
mology No. Hopk. U. S. 11364. The larvae of this species feed on
Hieoria glahra. Material collected by T. E. Snyder and reared

May 7, 1914, by William Middleton.

Type.—C2it. No. 19041, U.S.N.M.

PERICLISTA SIMILARIS. new spedeB.

This species is closely allied to alhicollis Norton, but may be dif-

ferentiated from that species by the better defined ocellar basin,

which is nearly triangular in outline, and by having the lower wall

of the basin well defined. (The ocellar basin of alhicollis is pentag-
onal in outline, the walls are rounded, and the lower walls poorly
defined.)

Female.—Length, 5 mm. Clypeus flat, the apical margin broadly,

subangulately emarginate, lobes obtusely rounded ; supraclypeal area
rectangular in outline, uniformly convex ; supraclypeal foveae rather

shallow, indistinctly connected with the antennal fo^'eae: middle
fovea represented by a shallow, sloping-walled, elongate depression;
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'^;,^,^^[^o^^^a^e~^,2^^d^^ antennal furrows corn-

plate; ocellar basin' triangular in outline, well defined, the lower

wall distinct; postocellar furrow straight; postocellar area convex,

about two and one-quarter times as wide as long; postocellar line

subequal with the ocellocular line; antennae slightly tapering api-

cally, the fourth joint distinctly longer than the third; stigma nar-

row, subangulate at base, tapering to the transverse radius, then

ffentlv oblique: anal cell of the hind wings with a long petiole; sheath

broad, straight above, gradually rounding to base. Black; posterior

mar-in of the pronotum, tegulae, and legs, except the brownish

femora and coxae and the infuscate apical joints of the posterior

tarsi, yellowish; the narrow apical margins and apical tergites fer-

rucrinous; wings hyaline, venation, including costa and stigma, black.

Type-locality.-Chavter Oak, Pennsylvania, described from one

female recorded under Bureau of Entomology No. Hopk. V. b. lUb6

Material collected by T. E. Snyder and reared May 7, 1914, by Wil-

liam Middleton. The larvae of this species feed on Quercus alba,

and it may be that the larva recorded under the name alUcolUs from

Quercus alia should properly be referred to this species. There

are no specimens in the Dyar collection of alhicollis which were

reared from larvae on Quercus alba. All the reared specimens came

from larvae feeding on Quercus finetorki.

Type.--C'dt No. 19043, U.S.N.M.

PERICLISTA XANTHOGNATHA. new ipecies.

In the general shape of the sheath and the pale mandibles this

species resembles ocddentalis Rohwer, from which it may be sepa-

rated by the distinctly emarginate cylpeus.

/^emaZe.~Length,6mm. Robust. Labrum long, obstusely rounded

apically; clypeus shining, flat, the apical margin distmctly arcu-

ately emarginate, the lobes broad, rounded; supraclypeal area trape-

zoidal in outline, gently convex; supreclypeal foveae deep, piincti-

form, not connected with the antennal foveae; middle fovea repre-

sented by a shallow depressed area; ocellar basin sharply dehned

above, open below; postocellar furrow straight; postocellar area

convex, a little more than twice as wide as long, the lateral margin

rounded; postocellar line distinctly longer than the ocellocular line;

head shining, almost unpunctate except the frontal area between the

ocelli and the base of the antennae; antennae filliform, fourth joint

very slightly longer than the fifth; thorax shining; stigma straight

below, sharply oblique beyond the transverse radius; anal cell in

the hind wings sessile; sheath straight above, the apex narrow,

truncate, and very slightly upturned, from this projecting apex

gradually rounded to base. Black; clypeus, labrum, spot on the

mandibles, posterior margin of the pronotum, tegulae, legs, abdomen
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except the middle of tergites one to eight (broader basally), yel-
lowish; the margin of the prescutum, lateral margin of the scutum,
part of the scutellum and upper part of the mesepisternum, ferriigi

nous; wings hyaline, iridescent, venation pale brown, costa and
stigma yellowish.

Type-localiti/.—IthsiC'd, New York. Described from one female
labeled " from the Chittenden collection."

Type.—Cnt No. 19045, U.S.N.M.

ACORDULECERA HICORIAE. new species.

From caryae Rohwer, to which this new species seems to be most
nearly allied, it may be separated by the black clypeus.

Female.—Length, 3.5 mm. Clypeus truncate; antennal foveae
rather large, extending to the supraclypeal foveae ; supraclypeal area
slightly convex; middle fovea wanting; ocellar basin wanting; an-
tennal furrows complete to the lateral ocelli; postocellar area not
indicated

;
postocellar line distinctly longer than the ocelocular line

;

first joint of the flagellum markedly longer than the second ; front
sparsely clothed with short gray hair; stigma broadest at base,
tapering rapidly toward the apex. Black; palpi, labrum and legs
below the coxae yellowish; antennae piceous; wings dusky hyaline,
venation dark brown.

Type-locality.—Charter Oak, Pennsylvania. Described from
three females (one type) recorded under Bureau of Entomology No.
Hopk. U. S. 11364a/ larvae collected feeding on Htcoria, by T. E.
Snyder; adults, which were reared by William Middleton, emerged
May 20, 1914.

Type.—Cat. No. 18314, U.S.N.M.

Suborder Clistogastra.

Superfamily ICHNEUMONOIDEA.

Family EVANIIDAE.

PRISTAULACUS STRANGALIAE. new specieg.

Female.—hength 11.5 mm. Compared with the metatype of Pris-
taulacus favicrurus Bradley from the Agricultural College, Michi-
gan, this species differs as follows: The front impunctate; the hind
coxae hardly aciculate; posterior femora black; the upper part of
the mesepisternum shining, sparsely punctured; metapleurae shining,
below irregularly recticulate, above with a few strong, irregular
carinae; the first tergite has a strong spine at the lateral middle.
This last-mentioned character, if constant, will separate strangaliafi

from all other species of PHstavlacus.
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Type-locality.—Charter Oak, Pennsylvania. Described from one

female recorded under Bureau of Entomology, No. Hopk. U. S.

11812a, which refers to a note stating that this species is a parasite of

Strangalia luteicomis in C'arpinus caroliniana. Material collected

and reared May 26, 1913, by F. C. Craighead.

Type.—Ctit. No. 19387, U.S.N.M.

Family ICHNEUMONOIDAE.

CRYPTUS KOEBELEI, new name.

Vryptus ferrugineus Ashmkad, Proc. U. S. Nat. Mus., vol. 12, 1889, p. 412

(not Smith 1879 or 1861).

OUONTOMERUS STRANGALIAE, new species.

This species may be separated from dichrous Rohwer, its closest

ally, by the basal area being almost completely closed, by the poste-

rior lateral bases of the scutellum and the depression of the metano-

tum being without rugae, different venation, smaller size, etc.

Female.—Length 7 nmi. ; length of ovipositor 8 mm. Head below

the antennae shining, with sparse, irregular punctures, in addition

the median portion finely granular ; above the antennae to the poste-

rior orbits shining, impunctate ; ocelli in a little less than an equilat-

eral triangle ; the postocellar line distinctly shorter than the ocellocu-

lar line; third antennal joint distinctly longer than the fourth, the

joints not nodose apically; scutum shining, with a few well-defined

punctures; the notauli not foveolate; posterior portion of the pres-

cutimi with fiA^e rugae, the median one being more prominent: dorsal

aspect of the scutellum sculptured like the scutum; the lateral pos-

terior aspect of the scutellum and the depressed area of the meta-

notum with a few very weak and poorly defined raised lines; dorsal

aspect of the propodeum shining, the basal area with sides and basal

width subequal, almost completely closed ; the areola hexagonal ; the

anterior lateral legs one-fourth longer than the posterior lateral legs,

the posterior margin less by one-fifth than the length of the posterior

lateral legs; the angles of the propodeum on the dorsal lateral

corners; sides of the propodeum practically impunctate; second re-

current vein much more than the length of the transverse cubitus

beyond the transverse cubitus. Black; palpi yellowish; legs and

abdomen, except two apical tergites which are piceous, rufous ; head,

thorax, and legs with long, white hair; wings hyaline, iridescent;

venation brown.

Type-locality.—Ballston (Veitch), Virginia. Described from

one female recorded under Bureau of Entomology, No. Hopk. U. S.

12280a?, which refers to a note which indicates that this species is
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parasitic on Strangalia luteicornis breeding in grape. Specimen

reared by H. B. Kirk, emerging March 17, 1914, material collected

by F. C. Craighead.

Type.—Cuit. No. 18999, U.S.N.M.

PYRACMON CONOCOLA, new species.

Female.—Length 7.5 mm.; length of ovipositor beyond the tip of

the abdomen 2.5 mm. Lower tooth of mandibles slightly longer than

the upper; clypeus slightly rounded; malar space slightly shorter

than the width of the mandibles at base; head except the shining

posterior orbits, finely shagreened
;
posterior orbits straight ; ocellocu-

lar line subequal with the interocular line: mesepisternum shining

with sparce well defined punctures; propodeum shining with strong

well defined carinae; areola and petiolar areas confluent, transversely

rugose; abdomen .shining, smooth; lateral carinae of the petiole strong

and rather high ; no carinae from the spiracles to the apex of the first

tergite; second tergite shorter than the two following, its apical

width one-fourth greater than its basal width ; spiracle in middle ; an

indistinct gastrocoelus near the base ; radius obtusely angulate, second

abscissa one-third longer than the first ; nervellus broken a little be-

low the middle. Black; body clothed with short gray pubescence

which is denser on the face; palpi and tegulae white; spot on the

mandibles and scape beneath piceous; legs red; coxae and first joint

of hind trochanters black; the apex of the posterior tibiae and their

tarsi brownish. Wings hyaline, iridescent; venation black; lower

margin of stigma dark brown.

Male.—Length 7 mm. Except that the mandibles are almost en-

triely white and that the second joint of the hind trochanters and
hind tibae and tarsi are strongly infuscated, the male does not differ

essentially from the female.

Type-locality.—Colestin, Oregon, and Julian, California. De-

scribed from two females, (one type) recorded under Bureau of En-

tomology No. Hopk. U. S. 12535^-, and from one female and one male

recorded under Bureau of Entomology No. Hopk. U. S. 13278/.

These numbers refer to notes stating that the species is parasitic on

Pinipestis, species living in the cones of Pinus coulteri, and probably

a parasite of Evetria. taxifoliella in cones of Pseudotsuga tajxifolia.

Material collected by F. P. Keen and P. D. Sargent.

Ty/^e.—Cat. No. 20181, U.S.N.M.

ANGITIA MILLERI. new species.

Female.—Length, 4.5 mm. ; length of ovipositor beyond the tip of the

abdomen, 2.5 mm. ; length of antennae, 4.5 mm. Teeth of the mandi-

bles subequal: anterior margin of the clypeus gently rounded; head
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sliagreened ; sciitrim shagreened, convex, anterior middle somewhat
shining and with a number of large, poorly defined punctures;

mesepisternum shagreened with a number of large, poorly defined

punctures; propodeum shagreened; carinae weak, obsolete posteri-

orly, so the middle basal area is the only area completely define!,

the costulae are present; abdomen shagreened; petiole and post-

petiole shining ; spiracles of first tergite rather prominent, no carinae

from them to apex of segment; second tergite shorter tlian two fol-

lowing, its posterior width twice as great as the anterior width;

spiracle at the middle, a small lanulae midwa}' between the spiracles

and base; radius obtusely angulate; first abscissa one-half as long

as second; areolet petiolate; petiole (in wing) as long as cell: uervel-

lus broken below the middle. Black; mandibles, paipi, scape be-

neath, tegulae, four anterior coxae, and trochanters whitish ; legs fer-

ruginous
;
posterior coxae, spot on intermediate pair, apex of the pos-

terior femora, four anterior tibiae, and tarsi dark brown or black.

Wings hyaline, iridescent; venation black.

Type-locality.—Ashland, Oregon. Described from one female

recorded under Bureau of Entomology No. Ho])k. U. S. 10833<;?'',

which refers to note stating that the species was reared from cones

of sugar pine infested with DioryctHa dbietella. Material collected

by P. D. Sargent, reared by J. M. Miller, for whom the species is

named.

Type.—C^t. No. 20178. U.S.N.M.

ANGITIA TINEAVORA, new species.

Female.—Length, 4.5 mm. ; length of ovipositor beyond the tip of

the abdomen, 1.75 mm. Teeth of the mandibles subequal; clypeus

nearly truncate; face shagreened; mesonotum shagreened and with

a few distinct punctures; middle basal area triangular; areola and

petiolar areas transversely striate on a granular surface; carinae of

propodeum strong; mesepisternum and sternum granular with a

number of large, not especially distinct, punctures; no carinae from

the spiracle to the end of first tergite; second tergite as long as

the two following combined, granular, the spiracles slightly beyond

the middle, no lanulae; radius obtusely angulate, first abscissa one-

fourth shorter than the second; areolet small, petiolate, petiole as

long as the cell (in some wings the areolet is wanting) ; discoidal

cell at base narrower than length of nervulus; nervellus broken

below the middle. Black; clypeus, palpi, scape, pedicel, and tegulae

whitish; legs ferruginous to rufo-ferruginous; four anterior tarsi

paler; the spot on the posterior coxae and apices of posterior tibiae

and their tarsi brownish. Wings hyaline, iridescent; venation dark

brown.
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Male.—Length, 5 mm. Differs from female in having scape and

pedicel black above; anterior coxae and trochanters are whitish; the

usual silvery pubescence on the face is more pronounced.

Type-locality.—Mistletoe, Oregon. Described from two females

and one male. Recorded under Bureau of Entomology' No. Hopk.

U. S. 14210Z>, which refers to a note stating that this species is

parasitic on Tineid moths infesting the fruit body of Polyporus

dryophihis. Material collected and reared by J. M. Miller.

Type.—Q^t. No. 20177, U.S.N.M.

MEl.EBORUS LASPEYRESIAE. new species.

Female.—Length, 7.5 mm.; length of the ovipositor beyond the

end of the abdomen, 1.25 mm. Teeth of the mandibles equal; ante-

rior margin of the clypeus rounded ; malar space less than the width

of the mandibles at the base; head shagreened; ocellocular line

slightly less than the broadest diameter of the lateral ocellus; poste-

rior orbits nearly straight, two-thirds of the cephala-caudad diameter

of the eyes; mesothorax shagreened in addition to distinct, w^ell-

defined rather close punctures; propodeum with well-defined strong

carinas; basal lateral areas with punctures in addition to shagreen-

ing, posterior areas without punctures; petiole with a few irregular

lines above; postpetiole shagreened; no carinae from spiracle of first

tergite to apex; second tergite subenual in length to two following,

its posterior width one-third greater than its anterior ; its entire sur-

face shagreened; the spiracles distinctly beyond the middle with a

small tubercle nearer the spiracle than the base; radius obtusely

angulate, the second abscissa one-third longer than the first ; discoidal

cell distinctly narrower posteriorly than the length of the nervulus;

second intercubitus entirely wanting; nervellus slightly broken at

about the middle. Black; mandibles, palpi, scape, pedicelum be-

neath, tegulae, four anterior trochanters, the second posterior tro-

chanters and anterior tarsi yellowish white ; legs below the trochan-

ters rufous, posterior femora and apices of the posterior tibiae and
posterior tarsi somewhat brownish, the color being more intense on
the tarsi. Wings hyaline, irridescent ; venation dark brown.

Type-locality.—Talent, Oregon. Described from two females

recorded under Bureau of Entomology, No. 11492e, which refers to a

note stating that the species is parasitic on Laspeyresia toruta living

in the cones of Pinus ponclerosa. Material collected by P. D. Sargent
and reared by J. M. Miller.

Ti/pe.—Cat. No. 20180, U.S.N.M.

77403—Proc. N. M. vol. 53—17 11
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PHADROCTONUS ARGYRESTHIAE, new species.

This species is easily distinguished from minutus Ashmead, by the

short ovipositor.

Female.—Length, 4.5 mm ; length of ovipositor beyond the end of

the abdomen, 0.75 mm. Teeth of the mandibles equal ; clypeus trun-

cate; head shagreened; ocellocular line subequal with the shortest

diameter of the lateral ocellus; thorax shagreened in addition to

some scattered, poorly-defined punctures; carinae of the propodeum
strong; middle basal area practically obsolete because the carinae

parallel each other; petiolar area transversely striate; petiole and

postpetiole shining ; no carinae from spiracles to apex of first segment

;

second tergite longer than the two following, twice as wide poste-

riorly as basally; the spiracles beyond the middle, the small lanulae

slightly nearer the spiracles than the base of the segment; radius

obtusely angulate; second abscissa slightly more than twice as long

as first ; nervellus not broken. Black ; mandibles, palpi, scape, pedi-

cel underneath, tegulae, anterior coxae, four anterior trochanters and

spot on intermediate coxae beneath, yellowish white; apical margin

of the second and following tergites, apical sternites, fulvo-ferru-

ginous; legs fulvo-ferruginous ; coxae, except where mentioned,

black; posterior femora slightly brownish base and apices of the

posterior tibiae blackish; posterior tarsi and apical joint of the inter-

mediate pair blackish. Wings hyaline, irridescent; venation black.

Male.—Length, 5 mm. Except that the pale color is more yellow

it does not diifer essentially from the female.

Type-locality.—Ashland, Oregon. Described from 3 females and

3 males recorded under Bureau of Entomology, No. Hopk. U. S.

125G5d^, which refers to a note stating that this species is a parasite

on a species of Argyresthia living on Libocedrus decurrents.

Type.—Cfit. No. 20179, U.S.N.M.

BOETHUS SCHIZOCERI (Howard).

Eubadison schizoceri Howard, Insect Life, vol. 1, p. 44, fig.

Bocthus hoicardl Davis, Trans. Anier. Ent. Soc, vol. 24, 1897, p. 290.

Boethus daeckei Viereck, Proc. Ent. Soc. Wash., vol. 11, 1909, p. 210.

It was unnecessary for Davis to propose a new name for this

species. His own reference proves that he had the material which

Doctor Howard figured. The specimen from which the drawing was

made is in the United States National Museum, and it is one of the

types of Boethus howardi. Boethus daechei is the male of schizoceri.

Hearings from the host of this species indicate that the color of the

fore legs may vary from brownish to yellowish.
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Family BRACONIDAE.

COSMOPHORUS PITYOPHTHORI, new Bpecies.

This species is closely allied to but may be readily separated from

hopkinsi Ashmead by the sculpturing of the first tergite, the darker

and shorter first abscissa of radius.

Female.—Length 2.5 mm ; length of ovipositor .75 mm. Head shin-

ing; antennae slender, 14-jointed, the third and fourth joints sub-

equal; mesoscutum shining; propodeum granular with the faint ca-

rina separating the dorsal and posterior aspects; discocubitus joining

the radius so near base that there is no real first abscissa of radius;

first tergite striato-granular; remaining tergites shining impunctate.

Black; legs and abdomen beyond first segment dark piceous; wings

hyaline, faintly dusky, venation pale brown.

Male.—Length 1.75 mm. Differs from the female in having a few

striae at the base of the second tergite; and in the 13-jointed anten-

nae.

Type-locality.—Moraga Ridge, Oakland, California. Described

/rom three females (one type) and one male (allotype) reared fnmi

twigs of Pinus tuberculata infested by Pityophthorus., species. Ma-
terial collected by F. P. Keen.

Type.—C^t. No. 19951, U.S.N.M.

Genus DIOSPILUS Haliday.

As used here the genus Diospilus agrees with the characterization

given by Szepligetti. How^ever, the last two species described are

not typical in venation and might be the types of a new group, but

it seems to the author that the characters offered for the genera of

this subfamily are not such that they may be expected to hold for a

large number of species. He has therefore considered it advisable to

place californicus and neoclyti in the genus Diospilus.

A. CLYPEUS NOT SHARPLY DEFINED LATERALLY; WIDTH FTTLLY THREE
TIMES AS GREAT AS THE MEDIAN LENGTH; FIRST ABSCISSA ON
THE RADIUS LESS THAN ONE-FIFTH THE LENGTH OF THE SECOND.

DIOSPILUS WASHINGTONENSIS. new species.

Feviale.—Length 6 mm.; length of the ovipositor 7 mm.; length

of the antennae 4 mm. Clypeus shining, with large separate punc-

tures; head immediately below the antennae transversely striato-

punctate, rest of the head below the antennae with sparse, well sepa-

rated punctures; head above the antennae and posterior orbits shin-

ing, impunctate; ocelli in an equilateral triangle; third antennal

joint slightly longer than the fourth; prescutum, scutellum, and
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scutum shining, nearly impunctate; suture between the scutum and

tlie scutellum with three strong rugae; the posterior lateral aspects

of the scutellum and a depressed area of the metanotum with rugae

;

the metanotum medianly with two prominent carinae which con-

verge until they meet in the form of a rounded tubercle at the apical

middle margin
;
propodeum reticulate, basal median area more finely

so, the basal lateral areas finely punctured: mesepisternum sculp-

tured like the scutum except for the obliquely foveolate depression:

first abscissa of the radius about one-sixth or less than the length

of the second ; second cubital cell slightly narrowed below ; recurrent

vein basad of the first transverse cubitus by about one-third the

length of the first transverse cubitus ; nervulus interstitial ; first ter-

gite longitudinally striate ; extreme base of the second tergite finely,

irregularly aciculate ; the apex of the second and all of the following

tergites shining, impunctate. Black; clypeus, mandibles except

apices and scape beneath rufo-piceous
;
palpi and tegulae pale yellow;

legs rufous, apical fourth of the posterior tibiae dusky; wings hya-

line, venation pale brown; body with short, gray hair.

Type-locality.—Easton, Washington. Described from one female

collected by Koebele.

Type.—Cut. No. 19003, U.S.N.M.

JB. CLYPEUS SHARPLY DEFINED LATERALLY; ABOUT TWO AND ONE-
HALF TIMES AS WIDE AS LONG; FIRST ABSCISSA ON THE RADIUS
BUT LITTLE SHORTER THAN THE SECOND,

a. First two tergites red, the second completely sculptured.

DIOSPILUS CALIFORNICUS, new species.

Female.—Length 5 mm. ; length of the ovipositor 4.5 mm. ; length

of the antennae 3.75 mm. Apical margin of the clypeus narrowly

depressed, the surface shining, sparsely punctured; head below the

antennae with separate, well-defined punctures, which are more

widely separated medianly and laterally; head above the antennae

and posterior orbits shining, practically impunctate; ocelli in a

little less than an equilateral triangle ; latrad or each lateral ocellus

is a narrow, elongate, crescent-shaped fovea ; third and fourth an-

tennal joints subequal; prescutum depressed posteriorly, reticulate;

notauli strongly foveolate; scutum, prescutum, and most of the mes-

episternum shining, impunctate; sides of the pi-onotum coarsely

reticulate ; suture between the scutum and scutellum Avith one ruga

;

posterior lateral aspects of the scutellum and depressed area of the

pronotum with rather weak rugae; metanotum medianly with two

carinae, which converge posteriorly and meet in the form of an elon-

gate flattened area in the apical middle; propodeum coarsely reticu-
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late, dorsal middle with median carina; dorsal lateral areas shining,

impunctate; second cubital cell slightl}^ narrower above; first re-

current vein shortly antifureal; nervulus interstitial; first two ter-

gites longitudinally striato-reticulate; lateral margins of the second

tergite and all of the following tergites shining, impunctate. Black

;

palpi and tegulae pale yellowish; legs and first two tergites rufous;

wings hyaline, iridescent, venation pale brown; stigma darker.

Type^locality.—Santa Cruz Mountains, California. Described

from two females (one, type) from the collection of Ashmead.

Tppe.—Cnt No. 19004, U.S.N.M.

b. Tergites black, second sculptured at base only.

DIOSPILUS NEOCLYTl, new species.

Male.—Length, 6.5 mm.; length of the antennae, about 4 mm.
Anterior margin of the clypeus scarcely depressed, the surface shin-

ing, almost impunctate; dorsal margins sharply defined by puncti-

form foveae; head below the antennae shining, with separate, uni-

form, well-defined punctures ; head above the antennae and posterior

orbits shining, practically impunctate; ocelli in a low triangle, with-

out well-defined depressions laterally; third antennal joint slightly

shorter than the fourth; prescutum reticulate posteriorly; notauli

strongly foveolate; suture between the scutum and soutellum with

one ruga
;
prescutum, scutum, scutellum and mesepisternum shining,

practically impunctate ; sides of the pronotum recticulate ; metanotum,

propodeum, and venation as in californicus; the first tergite and the

base of the second longitudinally striato-reticulate, the reticulations

predominating on the second tergite, the striations on the first; the

apical margin of the second and all of the following tergites shining,

impunctate. Black; palpi yellowish; legs rufous; posterior tibiae

and tarsi duslrv; tegulae yellowish; wings hyaline, venation pale

brown; bod}' with short gray pile.

Type-locality.—North Cheyenne Canon, Colorado. Described

from one male recorded under Bureau of Entomology, No. Hopk.

U.S.11924, which refers to a note stating that this is a parasite of

Neoclytus caprae Say breeding in Quercus f/amhelli, material col-

lected by A. B. Champlain and reared by H. B. Kirk, adult emerging

April G, 1914.

Type.—Cnt. No. 19005, U.S.N.M.

This may possibly be the male of californicus^ but as there is dif-

ference in the sculpturation and color it seems advisable to con-

sider it as a distant species.
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PHANEROTOMA ERYTHROCEPHALA. new species.

In structure this species falls near tibialis Haldeman, but may
readily be distinguished by the sides of the propodeum being more

coarsely sculptured than the mesepisternum and by the reddish head

and black thorax and abdomen.

Female.—Length, 5 mm. Head rounded behind the eyes, the

cephal caudad length of the posterior orbits about two-thirds the

diameter of the eye; eyes strongly convex, oval; malar space slightly

longer than the width of the mandibles at base but much less than

the length of the eye; clypeus shining, more convex basally, the

apical margin tridentate; supraclypeal fovea poorly defined, the

interfoveal line shorter than the length of the clypeus; face rather

coarsely sculptured with irregular lines and granulations; frons and

vertex with irregular (mostly transverse) lines; ocelli in an equi-

lateral triangle; notauli obsolete; scutum granular with a few scat-

tered punctures, the posterior middle reticulate; scutellum punc-

tured on a granular surface; dorsal surface of propodeum irregu-

larly punctured and with a few irregular lines: mesepisternum

granular, with a few punctures posteriorly; sides of propodeum

more coarsely sculptured than mesepisternum; carapace nearly uni-

formly coarsely reticulate; recurrent interstitial; nervulus and

second abscissa of discoideus forming an acute angle; first and

second abscissa of radius subequal. Black ; head, except interocellar

area, scape, pedicellum, prothorax, tegulae, ferruginous; legs ferrugi-

nous, apices of hind femora and tibiae blackish ;
wings hyaline with-

out bands, costa, subcosta and stigma black; rest of venation pale

brown.

Male.—Length 5 mm. Characters as in female.

This species varies in the amount of ferruginous on the prothorax

and in having the first abscissa of radius slightly shorter than the

second.

Type-locality.—Glenwood Springs, Colorado. Described from two

females and one male (allotype) with Bureau of Entomolog}^ number

Hopk. U.S.10857/, which refers to note stating that this species is

probably a parasite of Laspeyresia toruta living in the cones of Pinus

ponderosa. Material collected by J. J. Lowell and reared by J. M.

Miller.

Type.—Q^t. No. 20174, U.S.N.M.

MACRONEURA URICHII, new species.

This species is apparently closely allied to Macroneura consohrinus

(Szepligeti), from which it can be easily distinguished by the longer

ovipositor and pale four anterior legs.
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Female.—Length of body 18 mm.; length of ovipositor 42 mm.;

length of antennae 18 mm. Face reticulate; front and posterior

orbits smooth; ocelli surrounded by a furrow which extends to be-

tween bases of antennae; third antennal joint distinctly longer than

the fourth; thorax smooth, shining; posterior coxae more than half as

long as their femora ; longer spur of the posterior tibiae one-third the

length of the hind basitarsus; abdomen smooth and shining. Black;

four anterior legs, the hind trochantine and base of hind tibiae fulvo-

ferruginous; first three tergites rufo-ferruginous; wings yellow, the

anterior pair with two broad black bands (i. e. behind stigma and

apex of wing), the hind pair black beyond middle.

Male.—luength 12.5 mm.; length of antennae 12.5 mm. Agrees

with female, except the fourth abdominal segment isrufo-ferruginous.

Type-locality.—Port of Spain, Trinidad, British AVest Indies.

Described from five females (one type) and one male collected by

F. W. Urich, for whom the species is named.

Type.—Cut. No. 19662, U.S.N.M.

ODONTOBRACON OEMEOVORUS. new species.

Female.—Length 8 mm. ; length of the ovipositor 2 mm. ; length of

the antennae 7 mm. Head below the antennae coarsely reticulate,

with a poorly defined median carina; head above the antennae and

posterior orbits shining, impunctate; no fovea outside of the lateral

ocelli; antennae hairy, third and fourth joints subequal; scutum,

prescutum, and scutellum shining, practically impunctate; posterior

portion of the prescutum with longitudinal carinae, which form two

Vs, the posterior one attaining the posterior margin of the scutum;

anterior portion of the notauli finely foveolate; suture between the

scutum and scutellum with six strong rugae; posterior lateral aspects

of the scutellum and the depression of the metanotum with strong

rugae ; episternauli broad, reticulate ; sternauli foveolate ; suture and

posterior margin of the mesepisternum strongly foveolate; mese-

pisternum shining; lateral aspects of the pronotum irregularly stri-

ato-reticulate ; dorsal and lateral aspects of the propodeum reticulate:

dorsal middle of the propodeum shining except a median carina

along the sides of which are foveolations ; first tergite longitudinally

striate, the striae more sharply defined medianly and with two pre-

dominating carinae on the base, Avhich extend almost to the middle

of the tergite; second tergite with an oval median area which is

about twice as wide as long, the apical margin of which is not striate,

remaining portion of the embossed area strongly striate: sides of

the second tergite reticulate; extreme base of the third tergite me-

dianly with fine longitudinal striae; most of the third and all of the

following segments shining, impunctate; third, fourth, and fifth

tergites at about middle with an indistinct suture; first abscissa on
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the radius one-fourth shorter than the second; recurrent vein re-

ceived two-thirds the length of the first abscissa on the radius, basad

of the first transverse cubitus. Black; propodeum dorsally and ab-

domen rufous; wings dark brown, venation dark brown; body with

long, sparse gray hair.

Type-locality.—Florida; Louisiana. Described from one female

(type) from Appalachicola, Florida, recorded under Bureau ol

Entoi;iology No. Hopk. U. S. 3381<7, which refers to a note stating

that this is parasitic on Oeme Hgida^ material collected and reared

by W. F. Fiske; and one female (paratype) from Morgan City,

Louisiana, recorded under Bureau of Entomology No. Hopk. U. S.

33986?, which refers to a note stating that it is a parasite of Oeine

rigida^ material collected and reared by W. Y. Fiske.

Type.—Cvii. No. 19001, U.S.N.M.

Paratype has the sides of the propodeum rufous.

ODONTOBKACON ELAPHIDIOVORUS, new specie*.

Female.—Length, 11 mm. ; length of ovipositor, 5 mm. ; length of

antennae, 9.5 mm. Face below the antennae coarsely punctato-reticu-

late, with a median carina, which becomes broader below; head above

the antennae and the entire posterior orbits shining, impunctate;

latrad of each lateral ocellus is a curved furrow ; antennae hairy, the

third and fourth joints subequal; scutum, prescutum, and scutellum

shining, with a few widely scattered punctures ; the posterior part of

prescutum and the scutum medianly reticulate; notauli finely foveo-

late; suture between the scutum and scutellum with five strong rugae;

posterior lateral bases of the scutellum and the depression of the

metanotum with rugae
;
propodeum reticulate, the basal middle with-

out sculpture except a median longitudinal carina ; sides of the pro-

notum with dorsad-ventrad or slightly oblique rugae; the epister-

nauli broad, irregularly reticulate; mesepisternum shining, impunc-

tate; sternauli nearly completely foveolate; sides of the propodeum

shining, with well-separated, distinct punctures; first tergite longi-

tudinally striate or striato-reticulate, with two strong carinae, which

extend half its length; the second tergite with an oval-shaped em-

bossed area, which is longitudinally striate; sides of the second ter-

gite punctato-reticulate ; the base of the third tergite medianly stri-

ate, laterally punctato-reticulate ; the apex of the third and the fol-

folwing tergites shining, impunctate ; first abscissa on the radius one-

third shorter than the second; recurrent vein almost the length of the

first abscissa on the radius basad of the first transverse cubitus.

Black; body with sparse, long, white hairs; scutellum, propedeum,

metothorax, and abdomen rufous; wings brownish, venation pale

brown.
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Male.—Length, 10 mm. Agrees well with the above characteriza-

tion of the female.

Type-locality.—United States. Described from three specimens

from Texas, one female type, a male allotype, and a female paratype;

a single female from Camden, New Jersey, collected June 30 ; a single

female from Jackson, Florida; one specimen from Mount Vernon,

Virginia, recorded under Bureau of Entomology No. Hopk. U. S.

11845c?, which refers to a note stating that this species is parasitic on

Elaphidion vittorum, material collected by F. C. Craighead, adult

emerging February 16, 1914; one female from the Catalina Moun-

tains, Arizona, recorded under Bureau of Entomology No. Hopk.

U. S. 12679a, which refers to a note indicating that this is a parasite

of a species of Elaphidion which works in Quercus emoryi.

Type.—Qui. No. 19000, U.S.N.M.

ODONTOBRACON CALIFORNICUS, new species.

Female.—Length 7 mm.; length of ovipositor 3.5 mm.; length of

antennae 6 mm. Head below the antennae reticulate, with a strong

medium carina which is represented immediately above the clypeus

by a shining area; head above the antennae and posterior orbits

shining, impunctate; behind each lateral ocellus is a small depressed

area; antennae hairy, third and fourth joints subequal, oblique api-

cally ; scutum, prescutum and scutellum shining, practically impunc-

tate
;
posterior portion of the prescutum with two longitudinal striae,

which attain the apical margin of the scutum ; notauli feebly foveolate

posteriorly; suture between the scutum and the scutellum with nine

rugae; anterior portion of the notauli very finel}'^ foveolate; epister-

nauli not sculptured; sternauli foveolate; episternum shining, im-

punctate, posterior margin foveolate ; lateral aspect of the pronotum

with oblique rugae ventrally, sparsely reticulate dorsally ; lower por-

tion of the lateral aspect of the propodeum shining, sparsely punc-

tured; dorsal aspect and dorsal lateral aspect of the propodeum

reticulate; median area reticulate with strong median carina which

divides at the top of the posterior face into two poorly defined

carinae which extend to the ventral margin of the posterior face;

first tergite striate with two prominent carinae basally, which are al-

most half the length of the tergite and converge apically; second

teigite with an oval-shaped median area which is three times as wide

as long; sides of the second tergite reticulate; extreme base of the

third tergite finely reticulate; most of the third and the entire fol-

loAving segments shining, impunctate; at the apical third of the third

and fourth tergites is a transverse furrow ; first abscissa of the radius

half the length of the second recurrent, about the length of the first

abscissa of the radius basad of the first transverse cubitus. Rufous;

head, antennae, legs, tegulae, pronotum and a spot on the mesepis-
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terurn anteriorly; black; body with sparse long gray hairs; wings

dark brown, venation the same color.

Male.—Length 5 mm. ; length of the antennae 4 mm. Agrees well

with the above description of the female except for the abdomen,

where the following differences may be noted : First tergite anteriorly

is reticulate; the embossed area of the second tergite is one and one-

half times as wide as long; the entire third, fourth, and fifth tergites

are longitudinally striate and there are no transverse sutures. Color

as in female.

Type-locality.—Santa Cruz Mountains, California. Described

from one female (type) and three males, one allotype.

Type.—Cat. No. 19002, U.S.N.M.

Superfamily SERPHOIDEA.

POLYGNOTUS BURKEI, new species.

In Ashmead's table to the species of Polygnotus this species will

go to diplosidis Ashmead, from which it may be separated by the

distinct furrow from the anterior

ocellus.

Female.—Length 1 mm. Head
shing impunctate; vertex finely

transversely aciculate; a distinct

^'~Y1__J^ elongate depression below the an-

terior ocellus; intraocellar line dis-

Fio. 1.—Polygnotus bdrkei, new tinctly shorter than the ocellocular
SPECIES. Antenna of female.

jjj^g . pedicellum slightly longer than

the two following joints; mesoscutum slightly opaque anteriorly,

shining posteriorly; notauli obsolete; mesopleurae shining, without

sculpture; metapleurae feebly sculptured; petiole longitudinally

striate; base of second tergite longitudinally aciculate, rest of the

abdomen shining, without sculpture. Blacl^ ; four anterior tibiae and
tarsi and the posterior tarsi brownish ; wings hyaline.

Male.—Length 1 mm. Agrees with the female.

Type-locality.—Placerville. California. Described from four

females (one type) and four males (one allotype) recorded under

Bureau of Entomology number Hopk. U. S. 12703«, which refers to

a note stating that this species is parasitic on a Cecidomyid which

lives under the bark at the base of the needles of Pinus ponderosa.

The eggs of the parasite are laid in the eggs of the host, and the adult

parasite emerges from the cocoon of the host. Material collected and
reared by H. E, Burke, for whom the species is named.
Type^—Q2X. No. 19638, U.S.N.M.
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Superfamily CHALCIDOIDEA.
TKIGONURA CALIFOBNICA, new specie*.

This species runs directly to Tngonura in Ashmead's classifica-

tion, but differs from Ashmead's description in the 12-jointed anten-

nae and seems to differ from Sichel's description, and figures in the

length of the prothorax and the shape of the scutellum. Superfi-

cially it resembles closely Phasgonophora sulcata^ but is immediately

separated from that by the absence of a transverse carina and trun-

cation on the first tergite.

Female.—Length 7 mm. Head coarsely reticulate; ocelli in a

curved line, the lateral ocelli touching the posterior dorsal margin

of the head; interocellar line about one-fifth shorter than the ocel-

locular line; scape subequal in length with the first three flagellar

joints; antennae with a small ring-joint so there are 12 joints, the

first two flagellar joint subequal; prothorax sloping anteriorly, the

anterior face transversely striato-reticulate medianly; dorsally the

prothorax is depressed medianly; thorax coarsely reticulate; the

mesopleural fovea striate; lower posterior margin of scutellum with

a foveolate furrow ; metanotum foveolate
;
propodeum coarsely retic-

ulate ; four anterior femora swollen beyond middle
;
posterior femora

with seven teeth, the basal one the largest ; abdomen shining, the first

segment subequal in length with the six following, the second to fifth

tergite with setignous punctures apically, the sixth with reticulations,

the seventh with reticulations basally. Black, clothed with white

pubescence; tegulae pale picious; four anterior legs beyond troch-

anters, posterior legs beyond femora and the seventh segment rufous;

the posterior femora basally and the sides of the abdomen are rufo-

piceous ; wings hyaline, dusky beyond middle ; venation black.

Male.—Length 6.25 mm. Except for the sexual characters, agrees

with the female.

Type-locality.—Placerville, California. Described from four

females (one type) and one male (allotype) recorded under Bureau

of Entomology number Hopk. LL S. llGlle, which refers to a note

stating these specimens were reared from sections of willow infested

by larvae of Chrysohotheris^ on which they were probably parasitic

Material collected and reared by H. E. Burke.

Type.—Cat. No. 19636, U.S.N.M.

EUSANDALUM ACMAEORERAE. new specie*.

This species may be separated from the other described North

American species by the color, by having the posterior margin of

the pronotum depressed and less sculptured, and by the arrange-

ment and number of spines on the anterior tibiae.
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Female.—Length 1.75 mm. Face reticulate; frontal elevations

transversely striato-reticulate; vertex granular; head posteriorly

and posterior orbits striato-granular; pronotum reticulate with a

tendency to striation; notauli complete; scutum and prescutum re-

ticulate; scutellum more finely reticulate and with a decided tend-

ency to longitudinal striation
;
prepectus sculptured like the scutum

;

mesepisternum reticulate, the posterior and ventral part striato-reticu-

late; mesosternum laterally striate; the upper face of the anterior

tibia with six small spines which are widely separated so they begin

at the basal third and extend to near apex of tibia; abdomen re-

ticulate. Cupreous with greenish reflections; legs below trochnaters

testaceous, the femora, especially the posterior pair, more or less

dusky ; wings dusky kyaline ; venation dark brown.

Type-locality.—Placerville, California. Described from two fe-

males (one type), recorded under Bureau of Entomology number

Hopk. U. S. llG75fZ. Specimens bred from a pupal cell of Acmaeo-

dera in Ceanothus integerrimus by H. E. Burke.

Type.—CQ.t. No. 19637, U.S.N.M.

Superfamily SPHECOIDEA.

Genus DICRANORHINA Shuckard.

Syn. : Piagctia Ritsema.

In the Proceedings of the United States National Museum^ it

is erroneously stated that Turner was in error in reinstating

Shuckard's name for this genus. The error was on part of the

author and he wishes to apologize for the mistake and for criti-

cising Mr. Turner. The spelling by Hope was Dlcronorhina^ which

was amended to Dicranorrhina., while the spelling by Shuckard was

Dicranorhina.

TACHYSPHEX WASHINGTONI, new epecies.

This species is related to fenuipuncfus Fox but may be readily

separated from that species by the character of the clypeus.

Female.—Length 9 mm. Clypeus convex medianly, the apical

margin depressed, medianly with a shallow emargination, sublater-

all}'' with two obtuse teeth; the anterior portion of the median con-

vexity shining, impunctate, the basal portion sculptured like the

front ; front opaque, finely rather sparsely punctured ; frontal fovea

distinct, complete; intraocellar area convex, parted by a deep fur-

row^; postocellar depression angulate posteriorly and with a deep

furrow extending almost to the occiput; head behind the ocelli

shining, very sparsely punctured; the distance between the eyes at

the vertex slightly greater than the length of the second and third

iVol. 40, 1915, p. 245.
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antennal joints, but decidedly shorter than the length of the third

and fourth antennal joints; antennae slightly tapering apically, the

third joint about one-fourth shorter than the fourth; niesoscutum

shining with sparse distinct punctures; scutellum sculptured like

the scutum but more finely so, not impressed; mesepisternum shin-

ing, reticulate, practically impunctate; mesepimeron sculptured like

the mesepisternum; sides of the propodeum finely, longitudinally

aciculate ; dorsal aspect of the propodeum rather coarsely, uniformly

granular, without an impressed line; dorsal and posterior aspects

not sharply separated; third cubital on the radius subequal in

length with the second on the same vein; legs rather feebly spined,

the longer calcaria on the posterior tibiae subequal in length with

the posterior basitarsus; pygidium one and one-fourth times as long

as the basal width, shining, with a few large, well-separated punc-

tures, truncate apically. Black; the first two abdominal segments

except the extreme base of the first rufous; calcaria and spines of

the legs ferruginous; wings hyaline, venation ferruginous; head

and thorax with dense gray pile; abdominal tergites one to four

with narrow apical band of silvery pubescence.

Type-locality.—Grand Coulee, Columbia Eiver, Washington.

Described from one female collected July 12, 1902,

Type.—Ciii. No. 18995, U.S.N.M.

LARROPSIS GREENEI. new Kpecics.

This species is related to divisa Patton, but may readily be sep-

arated from that species by the sculpture of the dorsal aspect of the

propodeum.

Female.—Length 13 mm. Anterior margin of the clypeus rounded
medianly, emarginate laterall}'' with two obscure teeth, the outer one

larger apically, margin hardly depressed, gently, evenly, convex me-
dianly; the anterior portion of the median convexity shining with

large, well-separated punctures; sides of the posterior portion of the

median convexity finely, closely punctured ; front finel3% very closely

punctured except the median area from the anterior ocellus to the

bases of the antennae which has large, sometimes confluent punc-
tures; intraocellar area uniformly convex, without a median furrow;
postocellar depression reduced to a curved furrow; vertex with
large, separate punctures; posterior orbits punctured like the front;

space between the eyes at the vertex subequal with the length of the

second, third, and fourth antennal joints; antennae slender, scarcely

tapering apically, longer than the head and thorax ; third and fourth
joints subequal; anterior face of the pronotum finely granular;
scutum so closely punctured as to appear granular; scutellum slightly

convex, with a median furrow and with distinct, close, well-defined
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punctures; metanotum closely striato-granular ; dorsal aspect of the

propodeum irregularly transversely reticulate with striae especially

prominent in the median area ; the base with a short, sharply defined

median keel ; dorsal middle with a circular fovea which is surrounded

by two rings of striation
;
posterior face oblique with a deep median

furrow which is broader posteriorly and transversely striate, dorsally

the striae are somewhat oblique tending to meet at the top of the

median furrow; sides of the propodeum finely granular, dorsally

with a tendency to an oblique aciculation; mesepisternum opaque,

finely granular; legs rather feebly spined, the longer calcaria of the

posterior tibiae about one-sixth shorter than the posterior basitarsus;

third cubital cell on the radius distinctly longer than the second;

pygidium sharply defined, about two and one-half times as long as

its basal width, with sparse, well-defined punctures apically with a

few coarse hairs, the apical margin truncate, angles rounded. Black,

the first and second tergites obscurely rufous; wings dark brownish,

venation dark brown ; body almost' without pubescence.

Type-localitij.—Riverton, New Jersey. Described from one fe-

male collected September 22, 1907, by C. T. Greene, for whom the

species is named.

Type.—Cat No. 18996, U.S.N.M.

It is not unlikely that other specimens of this species will have the

abdomen entirely black or that some of them will have the first two

segments rufous.

XYLOCELIA BEULAHENSIS. new species.

Close to nigritus (Fox) but may be distinguished from that species

by the finer sculptured head and by the yellow spot on the tubercles.

Female.—Length 5.25 mm. Clypeus polished, mth a few setiger-

ous punctures; the apical margin with three large teeth, the part

between the lateral teeth somewhat depressed; supraclypeal area

polished; front reticulate and with rather close, well defined, dis-

tinct punctures in addition; vertex and posterior orbits reticulate

but much more sparsely punctured than the front; ocelli in a low

triangle, the postocellar line slightly shorter than the ocellocular

line; third antemial joint a very little longer than the fourth; mesos-

cutum very finely granular, the anterior part with distinct, rather

close, well-defined punctures in addition; scutellum shining, nearly

impunctate; dorsal aspect of propodeum reticulate, posterior aspect

shining, almost without sculpture, a rather large punctiform fovea

at dorsal middle of posterior aspect from which a carina extends to

abdominal fossa; sides of propodeum shining, almost without sculp-

ture; pygidium rather well defined, one and one-fourth times as

long as basal width, granular, with a few irregidar punctures basally.

Black; posterior half of tubercles yellow; wings hyaline, iridescent,

venation dark brown, stigma black.
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Type-locality.—Beulah, New Mexico. Described from one female

collected by T. D. A. Cockerell in August.

Type.—Cat. No. 18994, U.S.N.M.

XYLOCEUA VIRGINIANA, new species.

In Mickel's kc}'' to the species of Xylocdia ' this species runs to

valUcolae salicis (Rohwer) but it is quite different from that species,

being much larger and has the mesoscutum shining. It is something

like what the male of americana (Packard) would be expected to

resemble, but it docs not agree sufficiently well mth that species to

be considered as its mole.

Male.—Length b.o mm. Anterior margin of the clypeus vdXh a

median notch; front opaque, closely granular, with confluent punc-

tures in addition which at first sight give the impression that it is

irregularly striato-punctate; vertex shining, sparsely punctured; pos-

terior orbits shining, finely irregularly striato-punctate; ocelli large,

in a low triangle; the postocellar line a trifle longer than the ocello-

cular hue; third antennal joint slightly longer than the fourth;

eleventh and twelfth joints feebly spined beneath; mesoscutum
polished, very sparsely punctured posteriorly but anteriorly the

punctures become closer, 'A-ith four raised longitudinal lines on the

posterior part; scutellum shining with a few setigerous punctures

and a faint impressed median line; dorsal aspect of the propodeum
reticulate, separated from the posterior aspect by a broad foveolate

furrow; the posterior aspect coai'sely reticulate mth a triangular

shaped area in the dorsal middle; sides of propodeum coarsely reticu-

late, stigmatal groove broad and ^v'ell defined; mesepisternum reticu-

late anteriorly with a few irregularly raised Unes posteriorly; abdo-

men pohshed. Black; palpi yellowish white; tibiae and tarsi

ferruginous, the tibiae with a dusky spot above; \\dngs hyaline,

iridescent, venation dark brown, stigma black; clypeus and supra-

clypeal area with dense white pubescence; a small 3'^eUow spot on
the anterior margin of the tegulae.

Type-locality.—Falls Church, Virginia. Described from seven

males (one type) collected June 7, 1914, by William Middleton.

Type.—Q2.i. No. 21397, U.S.N.M.

XYLOCELIA METATHORACICUS MICKEL.

Xylocelia metathoracicus Mickel, Ann. Ent. Soc. Amer., vol. 9, No. 4, 1916,

p. 349.

A series of males and females from St. Louis, Missouri, collected

by Mr. Phil Rau extend the distribution of this species.

The male runs to crassicorms in Mickel's table and has the antennal

joints eight to twelve spinate beneath.

> Ann. Ent. Soc. Amer., vol. 9, No. 4, 191C, p. 345.



176 rROCEEDINGS OF THE NATIONAL MUSEUM. vol.53.

NYSSON (HYPONYSSOK) RAL'I, new species.

In both Cresson's and Fox's keys this species goes to hicolor

Cresson, but the sculpture of the prothorax easily separates it from

that species.

Female.—Length 4 mm. Clypeus convex, the apical margin de-

pressed, rounded, the apical part of the convex portion polished,

the basal part with large and small punctures; front opaque with

close, fine punctures; vertex and posterior orbits more sparsely

punctured; postocellar line distinctly shorter than the ocellocular

line ; the interocellar area not tuberculate ; antennae short, stout, not

extending beyond the tegulae, the second and third joints subequal in

length, the third distinctly longer than the fourth; pronotum

rounded, opaque, finely punctured; mesoscutum opaque, tlie punc-

tures somewhat larger than those of the prothorax; scutellum not

margined, punctured like the scutum; metanotum flat, propodeal

inclosure longitudinally reticulate; angle of piopodeum with a

feeble, sharp spine; posterior aspect of propodeum granular,

margined laterally and with two feeble longitudinal carinae medi-

anly; sides of propodeum granular; legs rather stout, the longer

calcarium of the hind tibiae half as long as the basitarsis; hind

basitarsis curved near base ; abdomen subopaque with fine close punc-

tures; p3^gidium well defined and rounded apically, fully twice as

long as basal width. Black; mandibles piceous; tubercules and

small lateral spots on apical margins of first three tergites whitish,

first and side of second abdominal segments rufous; bodj'' clothed

with dense appressed silvery pile. Wings dusky hyaline, venation

black. Third intercubitus wanting; nervellus fully three times its

length before cubitella.

Type-locality.—St. Louis, Missouri. Described from one female

collected by Phil Rau, for whom the species is named, and sent under

his number 2479.

Type.—Cat No. 21406, U.S.N.M.

Although most authors have suppressed Cresson's name Hypo-
nysson the finding of this second species would seem to indicate that

it can conveniently be used at least as a subgenus.



SOME EFFECTS OF ENVIRONMENT AND HABIT ON
CAPTIVE LIONS.

By N. HOLLISTER,

Superintendent, National Zoological Park, Washington.

INTRODUCTION.

The series of over 100 East African lions now in the collection

of the United States National Museum was recently spread out for

study. Marked diiferences between wild-killed specimens and those

which had died in the National Zoological Park in Washington were

at once apparent. These differences involved both the skins and

skulls, and from the fact that five of the park lions were of known

history and were from a locality abundantly represented by wild-

killed specimens, the uniform differences between the two lots, wild

and park-reared, seemed more significant than would otherwise have

been the case.

The 11 Zoological Park lions preserved in the collection agree

among themselves in all essential details and differ uniformly from

wild-killed lions. In the following remarks, however, the notes pre-

sented, unless otherwise stated, refer to the restricted subspecies

Felis leo massaica,^ represented in the collection by 59 specimens,

54 wild-killed and 5 park-reared. The five park-reared animals

have definite and complete records. They were captured near

Nairobi, British East Africa, and comparisons of skins and skulls

are made with specimens of equal age, killed in the same vicinity.

All chance of error from the use of park animals of unknown origin,

which might be crosses of different subspecies bred in captivity

or specimens of wild forms not represented in the Museum collection,

is thus eliminated.

» In 1910. when reporting on the mammals collected In British East Africa by John

Jay White (Smithsonian Misc. Coll., vol. 56, No. 2, p. 11), I referred the Nairobi

lion to Fclis Ico xahakietiais Lonnberg, described from Kilimanjaro. After working over

the much more abundant material since received at the Museum I am unable to recognize

this race, and now refer those lions to the earlier-named Felis leo massaica Neumann,

described from Kibaya, German East Africa.

Proceedings U. S. National Museum. Vol. 63—2196.

77403—Proc. N. M vo) . .53—17 ^1
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The wild-killed material was collected chiefly by Dr. W. L. Abbott,

John Jay White, Col. Theodore Roosevelt, Kermit Roosevelt, Paul

J. Rainey, and Edmund Heller.

The histories of the five Zoological Park specimens of Feiis leo

massaica have been given me by Mr. A. B. Baker, assistant super-

intendent of the National Zoological Park. It seems important to

give his account in complete detail.

The history of the five lions from East Africa, .so far as we know it, is as

follows

:

In May, 1909, while the Smithsonian expedition was at Nairobi, Mr. W. N.

McMillan offered the lions and several other animals to the National Zoo-

logical Park, through Dr. E. A. Mearns, who reported the offer here by letter.

He was authorized by cable to accept the animals on behalf of the park.

I first saw the lions September 19, 1909. They were then at Mr. McMillan's
•' Juja Farm," some 23 miles northeast from Nairobi. There were two males,

said to be then about 20 months old, and three females, one of which was said

to be about 19 months old and the other two about 27 months. All were said

to be fioni the region about the Nairobi, but I was able to get the exact

locality of only one—a male which was captured by Mr. G. L. Langridge in

the Mua Hills, out some 25 miles from Machakos station. When captured it

was a little larger than a house cat. I was told that all of the others were

caught while small cubs. The lions were put into shipping boxes October 15

and 16, left .luja Farm on a big freighting wagon at noon October 18, and ar-

rived at Nairobi late on the 19th. The boxes were put under a shed in the

railroad freight yard there until the morning of October 26, when they were

shipped by rail, and should have reached Mombasa early in the morning of

the 27th, but did not arrive there until noon of the 28th, because of the

derailing of the train, which made it necessary to transfer all the boxes to

other cars. They were transferred to the steamship Melbourne shortly after

noon on the 2Sth and arrived at Port Said at 8 p. m. November 8. They
were kept on a lighter in the harbor there until November 21, when they were

transferred to the " tramp " steamer MoltkefeU sailing that day. The ship

spent the night of November 25-26 at Malta, and arrived at Philadelphia

December 17. The lions were forwarded from Philadelphia December IS,

reached Washington early on the 19th, and were transferred to cages in the

lion house at the park about noon of that day.

At Juja Farm the five lions were kept together in a stone building, perhaps

25 feet long, 15 feet from front to back, and 8 feet high. This was divided by

a partition running from front to back, into two compartments, perhaps 15

and 10 feet wide. The roof was of galvanized iron. The floor was of con-

crete, with good drainage so that it could be washed out with a hose. All sides

were tight, except the front, which was closed with an iron grating. The
place was poorly lighted and the animals had little chance to get into the direct

sunlight. There were low wooden shelves in the corners, which the animals

seemed to occupy most of the time when not walking. The three younger lions

were good tempered, but the two older females were quite savage, probably

from having been teased. The shipping crates were about 3 feet wide, 5 feet

long from front to back, and 3 feet 6 inches high, Inside measurements. There
was a steel grating in the front, with stout wire netting over it, so that a paw
could not be put out. A space was left at the bottom wide enough to admit
food and pan for water. This space was closed except when food or water
was given. There was a ventilating opening, about 8 inches square, in the
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rear end of the box fitted with a grating. This opening was covered over when
the animals were shipped from Port Said to protect them from the colder

weather that would come during the remainder of the journey. At the park
the lions were put into cages 10 feet wide, 8 feet deep from front to back, and
7 feet high. They were kept in these for about two years and then transferred

to cages 12 feet 6 inches wide, 12 feet deep from front to back, and 9 feet high.

These latter cages connect with outdoor cages 20 feet wide, 33 feet deep from
front to back, and 10 feet high. The lions had free access to these outside

cages during the day, whenever the weather was suitable.

While they were at Juja Farm the lions were fed mainly on zebra and kon-
goni (Coke's hartebeest), which usually were to be had for the shooting within

a mile of the house. The whole dressed carcass was used and the lions were
given sections from any part of it. They were liberally fed and apparently
had a fair proportion of bone with the meat. I gave them zebra meat till

October 20, then beef, mostly neck and shoulder, till November 1. Owing to

an accident on the railroad it was impossible to give them either food or water
from 6 a. m. of October 2G to noon of October 28, although during the first day
they were exposed to the hot sun on an open car. From November 3 to 7, three

sheep, bought at Djibouti, were fed them. November 9 to 22 they had beef,

and the 23d and 24th a goat each day. From November 2G to 30 beef from
Malta v^as fed. This was hind quarter, largely " round," as I found that beef

from any part of the body was priced the same, and hind quarter gave the most
meat for the money. From December 1 to 16 the lions were fed on goat meat,

one goat being butchered each day, or one every second day, as the supply

dwindled. From December 17 they were fed on beef. At the park the lions

were given cuts of beef from brisket, shoulder blade, and short ribs, with, occa-

sionally, upper shin or shoulder cut. At first they were given 8 pounds daily,

which was increased, as they grew, to 10, 12, and finally a maximum of 14

pounds during the winter months to the two males. Most of this was cold-

storage beef, and occasionally it was necessary to use some that had been frozen.

All of the lions appeared to be in perfect health when shipped and when they

reached the park, except that the male (No. 2297) had a smnll abscess in one

cheek, and that all were infested with roundworm and tapeworm. The tape-

worm was probably acquired from the kongoni, the meat of which I was told is

generally " measly."

The male lion No. 2297 (U.S.N.M., No. 197944) died March 1, 1914, of

chronic gastroenteritis. He had been ill for about 10 months, could not prop-

erly digest his food, and was emaciated. He became blind about 18 months
after his arrival at the park and remained so for about three mouths, then

began to recover liis sight, the pupil, which had been fully expanded, gradu-

ally contracting as the eye responded to the light.*

Male No. 2367 (U.S.N.^M., No. 199707) was shot .July 1, 1915, as he was unfit

for exhibition. Autopsy showed considerable softening at the base of the brain,

but other organs appeared to be practically normal. This lion became blind

about 15 months after arrival and did not regain sight. The effects of the

brain iesion were first noticed about two years before death and increased until

the animal was finally killed. He always ate well and was in good flesh.

Female No. 2209 (U.S.N.M., No. 176201) di'ed March 22, 1913, from choking.

She was a hasty eater, bolting her food, and this time a large piece of meat

lodged in her throat and she died before help could be given. She kept in

1 This Is the only skull among the five which shows p.ithologlcal conditions In the

bone. The shape and general characters of the skull are exactly as in the others, but

the bone is very light and flaky.—N. H.
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excellent flesh, although fed only 10 pounds of beef, but sometimes, after bolting

her own iwrtion, she would rob another lioness of part of its food. She was
heavily infested with ascaris worms. She was the youngest of the three lion-

esses. She was bred several times, but never became pregnant.

Female No. 2276 (U,S.N.M., No. 197137) was shot December 25, 1913, as she

was unfit for exhibition. In November, 1912, she was removed to a hospital

cage on account of her difficulty in walking. She ate well and remained in

excellent flesh, but the trouble continued to increase until she was killed. The
autopsy did not show any serious lesions. She was given but 10 pounds of

beef per day. She came in heat several times, but would not allow the male to

approach her.

Female No. 2360 (U.S.N.M., No. 199524) died of pericarditis February 14, 1915,

about six weeks after the first symptoms of illness were noticed. She was the

largest of the lionesses, and her daily ration was 11 pounds of beef. She was
bred several times, but did not become pregnant.

Not knowing just what data you might want, I have given the history with

much detail.

The conspicuous external characteristics which distinguish these

McMillan lions (as the five park-reared specimens will hereafter be

called) from wdld-killed animals of the same age and from the same

region are much darker color, more luxuriant mane, and much longer

hair tufts on back of elbows. The skulls are very different in gen-

eral proportions. Those of the McMillan lions are much shorter

and broader than in wild animals; their zygomatic arches are more
wide-spreading, and the bones of the arches are much thicker and

more cylindrical. (See pis. 22-25.) These skulls have further-

more a greater rostral and mastoid breadth nnd numerous minor

distinguishing characters. Only one of the McMillan skulls shows

evidence through pathological changes of the life in captivity, and
this condition has affected the quality of the bone and not the shape,

as the skull agrees in all the relative dimensions with those of other

park lions in perfect condition.

COMPARISON OF McMILLAN LIONS WITH WILD-KILLED SPECIMENS
FROM VICINITY OF NAIROBI.

COLOfi AND ESTEKNAI, ChARACTEKISTICS.

At the time of their arrival in Washington the McMillan lions

were the subject of remark on account of their exceedingly pale

coloration. Most of us had been accustomed to the much darker

park lions, usually seen in captivity, and these new arrivals seemed

particularly beautiful animals because of the strange pale grayish

buff coloration, which was, as a matter of fact, the normal coloration

of the subspecies to which they belonged. Wlien, after the death

of the animals, the skins reached the museum, the great darkening

of the general color since their arrival was at once noted. The
degree of color change is in direct relation to the period of life in

Washington. In the following notes on color the skins have been
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observed from in front ; they present a somewhat darker aspect when

viewed from the rear.

Males.—Wild-killed adult males of Felis leo massaica are all of

a very uniform color. The general appearance is that of grayish

buff animal, a very light-colored lion with virtually no deep ochra-

ceous or dark brown in the hue of the skin. The general body color

is the effect of pinkish buff hairs tipped with blackish, the dark tips

considerably grizzling the otherwise general pure buff coloration.

The hairs of the belly, throat, and insides of limbs lack the black

tips and these parts are, as a consequence, almost pure pinkish buff

in color. The tufts at the back of the elbows are comparatively

short, mixed buff and brown. The mane varies greatly in different

animals, but averages much shorter than in captive lions, is rather

coarse haired, and comparatively light in color. It is produced on

the withers in a narrow line and is almost entirely wanting on the

shoulders. The tail is more gray, less buff than the body, but lacks

any suggestion of ochraceous.

The first male McMillan lion to die in the park was No. 197944,

March 1, 1914. He had been in "Washington a little over four years

and was, according to Mr. Baker's records, about six years of age at

the time of death. The skull shows a fully adult animal with basi-

sphenoid suture obliterated and with a fully developed sagittal crest.

The skin is considerably darker, more ochraceous buff or cinnamon

buff, than in wild-killed males of the same age. The general color

of the back is more cinnamon buff; the black hair tips, though

present, are less conspicuous against the darker ground color and the

general appearance is therefore less grizzled, more reddish. The
belly, throat, and inner sides of limbs are decidedly pinkish cinnamon

instead of pinkish buff, as in all wild-killed males. The tufts at the

back of elbows are long, luxuriant, and silky, mixed deep black and

buff—much longer and fuller than in any wild-killed animal. There

is a supplemental tuft of dark brown hair on each side of the lower

belly. The mane is longer, more sillcy, and more cinnamon buff in

color than in wild-killed lions. It extends far back on the withers

and laterally onto the foreparts of the shoulders in curly masses.

The tail is decidedly more ochraceous and black, instead of buff and

blackish as normal in the subspecies.

The second male McMillan lion (No. 199707) died in the Zoo
July 1, 1915, at an age of about seven and one-half years, five and
one-half years of which had been spent in Washington. The skin of

this lion is decidedly darker than any other East African specimen.

The appearance of the animal has been greatly changed—from a pale

grayish buff to a dark brownish ochraceous. The general color of the

upper parts and sides of the body is dark tawny olive; of the belly^

throat, and insides of limbs cinnamon to pale ochraceous tawny. Thft^
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tufts at backs of elbows are extraordinarily long, thick, and silky of

rich black and buff hairs. Whereas in wild lions of equal age the

hairs of these tufts average about 60 millimeters in length and are

rarely over 80, in this specimen they are 200 millimeters in length.

The mane is remarkably full and is not approached in this respect

nor in its deep coloration by those of wild-killed lions. It is full and

wide on the withers and luxuriant on the lower neck and anterior

shoulders. The whole head, face, and mane are richly tinged with

deep tawny and ochraceous. The tail is rich and dark in color, the

black tip offering little contrast in shade from the general color of

its upper side.

Females.—The wild lioness of Felis leo massaica averages some-

what darker in color than the male, but the coloration in its essential

elements is the same—a grayish buff general color, the effect of a

pale pinkish buff ground color mixed with the blackish of the hair

tips. Except in very rare cases there is little or no indication of

real tawny or ochraceous in the general coloration.

The first of the three McMillan lionesses to die was No. 176201,

March 22, 1913. The skin is much darker than the average wild-

killed massaica and is very much darker than when the animal

reached the Washington Zoo in 1909.

The second female (No. 197137) died December 25, 1913. The
skin of this lioness is somewhat darker than the wild animal and is

conspicuously cinnamon colored, not at all the grayish buff of a nor-

mal massaica. The hoWj is pure cinnamon color, not buff as in all

the wild lionesses of this form. The coat is long and full.

The last female of the McMillan lions died February 14, 1915,

after over five years in the Washington Zoo. The skin is very dark

and has been greatly changed since its arrival. It is very much
darker than any skin of a wild-killed female massaica in a large

series, and at a short distance looks like a tawny blackish animal.

It represents the extreme of change in color in the lioness as No.

199707 does in the lion. The back is dark brownish tawny olive, rich

and glossy.

From the above facts it is evident that life in Washington con-

siderably darkened the color of these McMillan lions. Young wild

lions are much darker and richer colored than adults, quite the re-

verse of the condition in the McMillan lions. From Mr. Baker's

notes it is seen that while the captive lions were kept during their

stay in Africa in a virtually sunless and rather dark den, in Wash-

ington they had abundant access to out-of-doors yards. In view of

the success of Mr. Beebe's experiments in increasing the pigmenta-

tion in birds by confinement in superhumid atmosphere,^ it would

1 Zoologica, vol. 1, No. 1. New York, 1907.
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perhaps seem unnecessary to go beyond the theory that the humid
climate of Washington has acted in a similar manner on these lions

from the highlands of East Africa. The effect has been to change

the color of living examples of Felis leo massaica to a darker color

very much resembling that of Felis leo nyanzm^ the lion of the more

humid Victoria Nyanza region.

While the data available do not show very great difference in mean
relative humidity between the weather station at Machakos, British

East Africa (near where the lions were captured), and Washing-

ton, District of Columbia, the average monthly precipitation at

Washington for a term of years is considerably greater. At En-
tebbe, Uganda (near the type-localit}'- of Felis leo nyatizai)^ both

mean relative humidity and monthly precipitation are higher than

in Washington or in the British East African range of Fells leo

massaica. The problem is so complex and there are so many possi-

ble factors which are little understood, that it seems unwise to hazard

a positive opinion on the cause of the great color change in the

McMillan lions. Alterations in the quality of light to which the

animals were exposed, as well as the changes in the conditions of

metabolism due to a life in captivity under abnormal treatment and
diet, are factors that must be considered.

Mr. F. C. Selous,^ after writing of the variability of the mane in

lions apparently adult, says:

Quite recently there was a fine lion in tlie Zoological Society's Gardens at

Regent's Park which was presented by Messrs. Grogan and Sharpe. This
animal was caught near the Pungwe River, in southeast Africa, and brought
to England by these gentlemen when quite a small cub. When full grown
it developed a very much finer mane than I believe has ever been seen in a wild

lion that has come to maturity in the part of Africa from which it was
brought. Similarly, some 30 years ago there was a very fine lion in the So-

ciety's Gardens which was brought by Colonel Knox from the Soudan. Colonel

Knox took me to the Gardens to see this animal, and pointed out to me the

fact that it had developed a far finer mane (extending much farther back over

the shoulders and under the belly) than any man had ever seen in a wild lion

in the country from which it came. Lion cubs brought to this country from
India also grow fine manes, though I do not think that there is any record of a

lion ever having been shot in India with anything more than a fairly good
mane. The fact that lion cubs captured in any part of Africa or Asia, and
brought up in the comparatively cool and damp climate of western Europe,

always—or nearly always—grow fine manes, which usually cover the whole
shoulders and often extend all over the undersurface of the body, and the

further fact that in the hotter parts of Africa lions always have very scanty

manes, but on the high, cold plateaus often develop good, and occasionally very

luxuriant manes, appears to me to show that a heavily maned lion is a reversion

to an ancient ancestral type, first evolved in Pleistocene times In a coid and
inclement climate.

» African Nature Notes and Reminiscences, pp. 83, 84. 190S.
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Mr. Selous has noted that while the eyes of wild lions are of a
" flaming yellow " in color, those of animals reared in captivity are

often brownish.

Skull Chabactebistics.

The greatest interest in the study of the McMillan lions compared

with wild examples from the same region lies in the skull. The
skulls of the captive animals are of a definite, uniform shape and

differ from all the skulls of wild-killed lions in the Museum col-

lection in a number of conspicuous characters. They are broader

and shorter, more massive and bulky, and exhibit abundant relative

differences which would be instantly accepted as of " specific " value

in wild animals. The obvious reason ;for these great differences is

that the principal muscles operating the jaws and neck (those

muscles used by a wild lion in mauling and killing game, biting,

gripping, and shaking) have had little influence on the shape of the

bones during development. In a wild-reared lion these powerful

muscles naturally and in a normal way mold the growing skull, par-

ticularly in the regions of their attachment.

The most conspicuous peculiarities of the McMillan lion slcuUs

are the greater (relative and actual) zygomatic breadth, the large

rostra, and the great distance across the base of the skull at the mas-

toids. While actually measuring less in condvlobasal or greatest

length than many of the wild massaica skulls of equal age, they

have a far greater zygomatic breadth than any, averaging about 30

millimeters more in males and 20 millimeters more in females. (See

detailed measurements, p. 192; and pi. 24.)

All five of the McMillan lions, male and female, are, as already noted,

fully adult, the skulls with basal sutures obliterated. All agree in

most particulars in the differentiating characteristics, and compari-

sons may be made with wild-killed skulls of Felis leo massaica from

the same vicinity and of equal age, without special designation of

specimens by number. The differences are sometimes most pro-

nounced in males.

Regions of attachment of the massete?' muscle.—Contrary to the

usual textbook definition of its function, the masseter muscle un-

questionably furnishes the chief gripping power; it is the one most

exercised during use of the canine and incisor teeth.'^ Aided by the

' In this connection see Keith, The Antiquity of Man, 1915, pp. 4C2-4G3. The lion,

like all cats, is a biting animal of the highest type. While there is intimate relationship

between the functions of the masseter and temporal muscles, and the two masses are

actually connected, each nevertheless is the prime power in the definite mechanical action

of separate parts of the dental row. The masseter, as stated above, has primarily to

do with the front teeth (the canines and incisors), while the temporal is chiefly con-

cerned with the niolar-premolar row, and the process of cutting and chewing rather

than biting and gripping.
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temporal and internal pterygoid muscles, it locks the jaw and makes
the grip firm. The region of its origin in the McMillan skulls is

greatly changed from the wild type. The malar ;ind the zygomatic
process of the temporal bone ^ have been almost uninfluenced by the

muscle and have to a certain degree retained distinctive characters

of juvenility. In wild lions this muscle has exercised very great

influence on the bones of the zygomatic arch. The following char-

acters, which appear to be largely

due to the nonaction of this

muscle, separate easily the Mc-
Millan lion skulls of either sex

from wild skulls of equal age:

Zygoma more spreading ante-

riorly; malar very thick and

wide; squamosal arm subterete

and heavy, almost rounded in

cross section and not at all con-

cave on inner surface, with no

superior margin for strong mus-

cle attachment [in skulls of wild-

killed specimens the squamosal

arm of the zj'goma is thin and

light, but strong; it is greatly

hollowed out on inner surface

and has a sharp superior margin]. The region of insertion, the

outer lateral face of the ascending mandibular ramus, is also greatly

modified. In the McMillan skulls it is comparatively heavy and

thick, but is smooth and poorly fitted for muscle attachment. The

margin is smooth and rounded. The great zygomatic breadth of the

skull of the captive lion is partly due to the rounded squamosal arm.

Some measurements of two old adult male skulls of equal age are

as follows

:

1 2

Fios. 1-2.—Cross sections of ztgomata of wild-

killed AND PARK-REARED LION SKULLS, MADE
at inferior point of zygomatico- temporal
suture.—(1) wild-killed (no. 155443, nairobi,

British East Africa); (2) park-reaeed (No.

199707, "McMillan lion.") ADin,T males of

EQUAL AGE. NAT. SIZE.

Condylobasal length
Zygomatic breadth
Greatest thirknes." of zygoma at middle
Actual thickness of bone at middle of zygoma
Thickness at inferior zygomatico-tomporal suture
Ileight of arch at middle, across malar and zygomatic process of

temporal 31.9

\\\\A lion
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Regions of attachment of the temporal muscle.—The temporal

muscles, chiefly concerned with the cheek teeth rather than with the

front teeth,^ have had less influence in changing the type of skull of

the captive lion, than have the masseters. The lion in captivity has,

as a matter of fact, used his temporal muscles in much the normal

way of a wild lion, whereas the natural function of the masseter is

almost entirely discontinued in a captive animal which does not kill

its own prey. As a precaution against the natural tendency of the

animals to bolt their food without mastication, the lions in the

Zoological Park are regularly fed pieces of meat with large bones.

The region of origin, the entire side of the skull posteriorly, is

somewhat modified. The brain case has been less subjected to pressure

by these powerful muscles than in the wild lion; the muscles have had

less to do W'ith moulding its shape during the process of absorption

and ossification ; and it, as a consequence, is less compressed laterally.

Wild lion skulls of equal age have smaller braincases, more sharply

marked sagittal and lambdoidal crests. The region of insertion, the

inner surface of the ascending ramus, is slightly smoother in the

McMillan lions, but is little modified.

Capacity of the hrahicase.—As stated above, external measure-

ments of the braincase in wild lions are less than in park-reared

animals of equal age. The capacity of the braincase, however, is

considerably greater. Young adults of each, as usual among carni-

vores, have greater braincase capacity than old or aged adults. The

bones forming the cranium of the Zoo lion are thicker, and the

actual size of the brain is less than in w^ild-killed examples. In the

case of the McMillan lions the capacity is about 50 cubic centimeters

less in males and about 40 less in females, than in wild-killed ex-

amples of equal age from the same locality.

The "Richardson lion," from the New York Zoological Park, cele-

brated as the record skull for greatest breadth,^ and the Menelik lion,

the type-specimen of Felis leo roosevelti, are both park-reared ani-

mals of uncertain history but they show the skull characters of cap-

tive lions to a marked degree. Even the skulls of these enormous

lions, although the animals represent forms unquestionably larger in

a wild state than Felis leo nmssaica, have less braincase capacity than

any wild-killed examples of the East African lion.

1 A fox skull, in the Vienna Museum, with a defective left lower carnassial tooth,

exhibits an asymmetrical condition because the animal used its right temporal muscle
to such a degree as to develop this muscle far above the nornial strength, while the

left temporal muscle was very weak from little use. The right temporal ridge on the

skull was pushed up almost to the sagittal line while the left temporal ridge remained
below its normal elevation for that age. The occipital crest is likewise asymmetrical.
(Toldt, Zool. Anz., vol. 39, pp. 17G-191, figs. 1-4. July 4, 1905.)

2 See Koosevelt and Heller, Life-Histories of African Game Animals, vol. 1, 1914,

p. 225.
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Following are some measurements of the capacity of the brain-

case in fully adult lions:

MALES.
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muscles, naturally less developed in the animal reared in captivity.

The digastric muscle, of quite another function, but powerfully

developed in the cat, and having its origin on the paroccipital process

and inward, bordering the posterior margin of the auditory bullae,

is no doubt somewhat responsible for the development of shape in

this part of the skull as well. After a preliminary movement of th"

hyoid muscles, it is the chief agent for depressing the jaw. The

cephalo-humeral and other muscles and the ligamentum nuchae attach

to the base of the skull but, in this problem, are of little importance.

The mastoid breadth in a wild-killed adult male lion from Nairobi

(No. 155443) is 135 millimeters; in a McMillan lion of the same age

(No. 199707) it is 152.

The lambdoidal ridge and occipital bones are broader in the Mc-

Millan skulls than in any skulls of wild lions. Here again the

splenius and complexus muscles, through nondevelopment, have

failed to influence the bone as in a normal wild lion w^hose life is

one of tearing and shaking of strong prey.

The development of powerful neck muscles evidently begins in the

wild lion at an early age. Roosevelt and Heller write of the yomig

lion :
^

Wlien the cubs are three months or so old, they habitually travel with the

mother; then, instead of eating her fill at a kill and afterward returning to

the cubs, the latter run up to the kill and feed at it with their mother. We
found flesh and hair in the stomachs of two cubs; for they begin to eat flesh

long before they stop suckling. While still very young they try, in clumsy

fashion, to kill birds and small animals. By the time they are four or five

months old they sometimes endeavor to assist the mother when she has pulled

down some game which is not formidable, but has not killed it outright before

they come up; and soon afterward they begin to try regularly to help her in

killing, and they speedily begin to help her in hunting and to attempt to hunt

for themselves. Evidently in their first attempts they claw and bite their prey

everywhere; for we found carcasses of zebra and hartebeest thus killed by

family parties which were scarred all over.

Remarks on Other Park-Reared Caknr'ores.

Park lions in the museum collection recorded as from Abyssinia,

Sudan, and Somaliland, and others without definite history, agree

in all essential details with the McMillan animals. The Menelik

lion, which has been made the type-specimen of a new^ subspecies,'

is virtually inseparable by any character, so far as the skull is con-

cerned, from the McMillan lions. The differentiating characters as

given in the description are exactly those separating park-reared

from wild-killed specimens of the East African massaica; the speci-

men was compared with wild examples. This animal was presented

1 Life-Histories of African Game Animals, vol. 1, 1014, pp. 105, IGG.

2Fe?is Ico roosevclU Heller, Smithsonian Misc. Coll., vol. 61, No. 19, p. 2. November

8, 1913.
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to President Roosevelt by Emperor Menelik of Abyssinia and died

in the Washington Zoo. All the characters of skin and skull point

to a life-long captivity. The skin shows a long, full mane which

connects from the neck with the elbow tuft. The colors are almost

exactly as in the McMillan male longest in captivity, except that the

mane is slightly darker and is curly instead of straight haired.

Black manes and curly manes are individual variations found in

males of equal age from one locality. One male massaica collected

by Dr. W. L. Abbott has a much blacker mane than the Menelik

lion.

An old male lion from Sir Francis Reginald Wingate, Omdurman,

Sudan, which died in the Washington Zoo, is of the same type and

shows all the characteristic evidence of a long life in captivity. The

mane extends in a curly mass from the withers on to the shoulders,

but does not connect between the neck and elbow tuft; it is largely

black. This skin exhibits small tufts of hair on each side of the

lower belly, like the McMillan male number 197944.

In a large series of leopard skulls in the collection a single speci-

men is from a park-reared animal. It can instantly be selected from

the series by a blindfolded person familiar with the characteristic

shape of the bone in the zygomatic arch of the McMillan lions.

Wolves born and reared in the Washington Zoo from parents of

known history show the same characteristic shapes of these bones

when compared with wild-killed animals of the same subspecies.

The differences are much less in the wolf, however, than in the great

cats.

No changes in the teeth have been noted in the park-reared animals

of any species, although the teeth of the McMillan lions do actually

average slightly less in size than in wild-killed animals. The varia-

tion, shown in the following table, is so slight as to be of little con-

sequence without further data:

Dental measurements of adult Felis leo massaica.

Locality.

Wild-killed males.

Kapiti Station
Do

XJlu Station

Ulukenia Hills

Nairobi
Laikipia Plateau

McMillan mxdes.

Number.
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Dental measurements of adult Felis leo massaica—Continued.

Locality. Number.

Alveolar
length cf
upper

Upper
camassial.

Second upper
premolar.

Lower molar.

Wild-killed females.

Dlu Station
Do
Do

Kapiti Station
Do
Do
Do ,

Do
WamiHill
Kitanga

McMillan females.

182308
182309
182311
182293
182324
182326
182421
182423
161914
182315

197137
199524

mm,.
23.6
24.9
20.7
21.9
20.9
19.4
21.9
21.2
21.7
23.2

19.1
19.2

mm.
35.4X17.7
38.5X19.4
33.6 X 15.9

35.2X17.1
33.9X16.8
33.2X15.5
32.5 X 16.3

33.1X17.0
33.4X15.6
35.6X16.5

33.6X15.2
32.5X15.4

mm.
23.8X11.7
27.7X14.1
22.3X11.5
23.7X12.9
23.6X11.7
22.1X11.2
23.1X12.2
21.8X12.5

i 21.7X11.1
22.2 X 12.0

22.9X10.5
21.7X11.3

mm.
25.1X12.7
28.4X14.6
24.6X13.2
25.3X13.9
25.3X12.4
23.9X12.1
23.3X12.7
24.6X13.6
24.2X12.1
25.6X13.2

23.8X11.9
22.9 X 12.4

SUMMARY.

Specimens of the exceedingly pale Felis leo massaica brought from

the British East African highlands to Washington change from the

normal pale grayish buff color of the race to a darker color, re-

sembling that of Felis leo nyanzce of the Victoria Nyanza re-

gion. The color deepens with each successive moult for five years

at least. The cause of this color change is unknown, though humidity

is probably a factor of some importance.

The skulls of lions and other large carnivores which habitually

kill quantities of heavy game are greatly influenced in a definite

way by the development of the principal muscles used in gripping,

holding, tearing, biting, and shaking. If the animals are captured

when young and reared in confinement these particular muscles are

little developed and the bone at the region of origin or insertion is

little changed by their influence. The bones then retain certain

characteristics of juvenility and develop along wholly different but

uniform lines from that of the wild-reared animal.

Changes in the skull which would be accepted as of " specific " or

possibly of " generic " value in wild animals from different regions

are thus produced in the life of a single individual within from five

to seven or eight years, almost as rapidly as if by " mutation."

The primary object of this paper is to call attention to a definite

case of structural modification by habit.^ No idea of extensive specu-

1 The value of evidence derived from this case over that furnished by experimental

mutilation of young animals can easily be appreciated. Nevertheless experiments such

as those recorded by Anthony and others, like the removal of the greater part of the
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lation on its meaning or the possible value of the records in the study

of evolution is contemplated. The opportunity for such speculation,

however, is unlimited, and the temptation is great. This remark-

able change has taken place in the lions under artificial treatment.

Might some such a change not happen in a state of nature? At
numerous times in geologic history whole groups of animals have
become extinct. In fact, this is the rule, and only a few of the types

known from fossil remains have left living descendants. If all the

imgulate mammals of Africa or in some one extensive region were
swept away in a few years by a plague like the rinderpest, would
the lion die out, or would he completely change his habits in one

generation and become a feeder on mice, squirrels, birds, and fruit?

In the latter case, would not the enforced disuse of the powerful

mechanism for the destruction of zebras, hartebeest, and larger game
produce in one generation, as with the park lions, a type of skull

wholly different from that now known in a state of nature?

One can easily believe that if the ordinary wild lion skulls were

known only from Miocene deposits and the specimens were com-

pared with the MciVIillan lion skulls, they might be regarded as rep-

resenting the ancestor of the latter. The great change would natu-

rally be regarded as the result of slow variation continued over that

long period of time.

The use of zoological park material in the description of new forms

of mammals should be discouraged. New names should never be

based on animals in parks or on skins and skulls of specimens which

have lived long in captivity.

Relative dimensions (ratio of length to breadth) of skulls is shown
by the McMillan lions to be easily changed by habit or environment.

Great weight has often been placed on the ratio of length to breadth,

as a deep-seated character. Paleontologists, especially, value such

differences much higher than do workers in recent mammals who
have access to large series of closely related subspecies and are fa-

miliar with the variations they exhibit in this respect. The surpris-

ing and uniform differences in this regard between the McMillan

lion skulls and the skulls of wild-reared examples of Felis leo mas-

saica are, nevertheless, a revelation to all mammalogists who have

seen the specimens.

left temporal muscle of a puppy at birth and the subsequent dissection of the animal
at or near maturity, have shown the importance of the study of the action and growth
of the muscles, exercised by peculiar habit, in the formation of species. (See especially

Anthony, Bull. Sci. Anthr. Paris, ser. 5, vol. 4, 1903, pp. 119-145, figs. 1-11. Anthony
and I'ietkiewicz, C. R. Acad. Sci., vol. 149, 1909, p. 870, and other papers by the same
authors.)
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Measurements of skulls of lions.

MALES.

Loi^lJty or history.

Wild-killed massaica.

Kapiti Station
Do

Ulu Station
Ulukenia Hilla

Nairobi
Laikipia

Park-reared.

"McMillan lion"
Do

"Richardson lion"'...
"Menelik lion"«
"Abyssinian lion"^...

182297 322j 373
182332 328i 372
182307 3241....

182313{.... ....

155443 335 373
163328 316 337

197944 309
199707 325
38246 332
144054 296[ 335
174639 308i 333

248! 135

228i 138
230 142
236
234
233

345 261
363 264
366

135
133

146
152

277i 139
255! 132
2461 128

S2

•SB

8.6
7.3
8.7
7.9
9.3
8.2

.2 "
I

.-2

a! ^s

C C3

8.015.8135.8
5.511.2 30.0
6.514.2 31.3
7.012.2129.5
4. 0,14. 4131.9

6.016.0133.2

78 12. 4 10. 5 25. 7 31. 4

80114.811.5 29. 136.9
7513.012.5120.5 30.8

70i20.5|18.1|24.2,29.4
71112. Sill. 5127. 2 31. 6

112
111

107
108

116
120

124
117
112

257
253
249
244
256
235

248
260
248
236
233

FEMALES.

Wild-killed massaica.

Kapiti Station
Do
Do
Do
Do

Ulu Station
Do
Do

WamiHill
Kitanga

Park-reared.

"McMillan lioness". .

.

Do

182293
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EXPLANATION OF PLATES.

Plate 22.

(One-third natural size.)

Skull of wild-killed adult male Felis leo massaica. U.S.N.M., Cat. No, 155443

;

near Nairobi ; British East Africa, 1908 ; collected by John Jay White.

Plate 23.

(One-third natural size.)

Skull of park-reared adult male Felis leo massaica. U.S.N.M., Cat. No. 199707;

captured as small cub near Nairobi, British East Africa ; died in Nat. Zool. Park,

Washington.

Plate 24.

Skulls of adult female Felis leo massaica (one-third natural size).

Upper. Park-reared; U.S.N.M., Cat. No. 199524; captured as small cub near

Nairobi, British East Africa ; died in Nat. Zool. Park, Washington.

Lower. Wild-killed; U.S.N.M., Cat. No. 182326; Kapiti Station, British East

Africa, 1911 ; collected by Paul J. Rainey.

Plate 25.

Skulls of adult male Felis leo massaica, occipital views (reduced; same scale).

Upper. Wild-killed; U.S.N.M., Cat. No. 155443; near Nairobi, British East

Afirca ; collected by John Jay White.

Lower. Park-reared; U.S.N.M., Cat. No. 199707; captured as small cub near

Nairobi, British East Africa ; died in Nat. Zool. Park, Washington.

77403—Proc.N.M.vol.53—17 13 .
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Skull OF Wild-Killed Adult Male Feus leo massaica.

For explanation of plate see page 193.
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Skull of Park-Reared Adult Male Felis leo massaica.

For explanation of plate see page 193.
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Skulls of Park-Reared ' Upper) and Wild-Killed (Lower) Lionesses.

For explanation of plate see page 193.
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-'':m

Skulls of Wild-Killed (Upper) and Park-Reared (Lowers Lions^

For explanation of plate see page 193.





DESCKIPTIONS OF SOME NEW PAKASITIC HYMEXOP-
TERA.

By A. B. Gahan,

Of the Bureau of Entomology, United States Deportment of Agriculture.

This paper contains descriptions of 1 genus and 14 species of Ich-

neiimonoidea, 1 genus and 11 species of Chalcidoidea and 1 species

of Proctotrvpoidea believed to be new to science. Each species is

described fi^m reared material and is thus connected with a dehnite.

host record.

Superfamily ICHNEUMONOIDEA.
Family BRACONIDAE.

Subfamily Aphidiinae.

EPHEDRUS NITIDUS, new species.

Female.—Length 2 mm. Head impunctate, narrowed behind the

eyes; antennae apparently ten-jointed, the apical joint, however, twice

as long as the preceding and partially divided into two joints; meso-

scutum polished, the parapsidal grooves nearly complete and termi-

nating posteriorlv in a dimple-like impression before the scutellar

suture: pleura polished; propodeum distinctly areolated, shining,

with the posterior face appearing more or less rugulose; wmgs hya-

line, the second radial abscissa distinctly shorter than the first mter-

cubitus; abdomen rather robust, a little longer than the head and

thorax, polished except the first tergite which is rugulose and about

one and one-half times as long as broad at apex. Head, thorax, and

abdomen black; mandibles, palpi, and antennae, including scape,

black or brownish black; coxae black, rest of the legs brownish testa-

ceous to almost black in some specimens; stigma and nervures

brownish testaceous.

This species differs from all others known to me in the short second

radial abscissa, the more distinct parapsidal grooves, and the dimple-

like impression on the mesoscutum.

Type-locality.Says Brunswick. Xew Jersey.

2'yp^._Cat. No. 203T3, U.S.N.M.

Host.—Aphis hrassieae.

Seven female specimens received from C. H. Richardson, and said

to have been attacking Aphh hrassieae in a greenhouse.
^

Proceedings U. S. National Museum. Vol. 53-No. 2197.
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Subfamily Vipiinae, new name for Braconinae of Authors.

Mr. H. L. Viereck has shown that the genera Braco?i Fabricius

and CreTTinops Foerster are isogenotypic ^, and that the name Braeon
must be used for the group of species formerly known as Crermiops.

Unfortunately this change makes necessary the proposal of a new

subfamily name for the Braconinae of authors, since the genus

Bracoii is no longer included in that group. The genus Viplo being

the oldest genus remaining in the group, it is chosen as the type of

the subfamily, which will consequently be known as Vipiinae.

MICROBRACON SANNINGIDEAE, new species.

Ver}^ similar to mellitor Say but differs as follows: The eyes are

larger, more bulging and slightly wider in proportion to their length

;

the nervulus is usually exactly interstitial; the third abscissa of

radius is longer than the combined first and second abscissae; the

second abscissa of cubitus is usually distinctly shorter than the

recurrent nervure; the second abdominal tergite is not emarginate

medially, the suturiform articulation being straight instead of

angularly broken at the middle.

Female.—Length 2.25 to 4 mm. Face finely shagreened; head

above and the thorax smooth and polished; propodeum mostly

smooth but with the apical half more or less rugulose; abdominal

tergites finely wrinkled or shagreened ; ovipositor exserted the length

of the abdomen or a little more. Eyes and ovipositor sheaths black

;

flagellum dark brown or blackish ; tips of mandibles and the tarsi

brownish; wings slightly dusky, the costal vein and stigma dark

brown, other veins paler; remainder of the body reddish testaceous,

the mesonotum sometimes stained with blackish.

Male.—Similar to the female, but more often with the mesonotum
and occasionally the mesosternum stained with blackish.

Type-locality.—College Park, Maryland.

Type.—Q-^t. No. 20374, U.S.N.M.

Host,—Sanninoidea exitiosa.

Described from many specimens reared by the writer from the

cocoons of the peach-tree borer and recorded under Maryland Ex-
periment Station Accession Cat. No. 809.

This species has been confused with mellitor in the literature, but

can not be that species, since mellitor is a solitary parasite of Antho-
nomus grandis while sanninoideae is always gregarious, as many as

35 specimens often emerging from a single host cocoon.

1 Bull. 83, U. S. Nat. Mus., 1914, pp. 23, 37.
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Subfamily Braconinae.

The -enus Brmon Fabriciiis, as shown in the remarks under the

subfamily Vipiinae. must be transferred to the subfamily Agathi-

dinae of authors. This being the case, the subfamily name Bra-

coninae must be substituted for Agathidinae of authors, since other-

wise we would have the family Braconidae with the genus Bracon

as type, but no subfamily with Bracon as its type, which is c(m-

trary to the rules of nomenclature.

Subfamily Microgasterinae.

MICROGASTER EPAGOGES. new species.

F€m«Z6—Length 3.5 mm. Closely allied to M. cannata Packard,

but differs from that and related species in that the posterior tibiae

and tarsi are black, with only a narrow basal annulus and a longi-

tudinal stripe on the inner side of the tibiae pale. Face below

antennae strongly rugoso-punctate, with a distinct carmate line medi-

ally extending from the antennal fossae about halfway to the base

of clypeus; clypeus sculptured like the face, its anterior niargm

trunc"ate: a line drawn between the eyes, tangent to the base ox cly-

peus, would about equal a line from the antennal fossae to the base

of clypeus; frontal depression with distinct curved rugae and di-

vided medially by a smooth longitudinal carina; vertex with shal-

low large, suberased punctures, more distinct along the posterior

margin; posterior orbits similarly sculptured; cheeks sculptured

about as strongly as the face; ocellocular line and postocellar line

nearly equal; mesoscutum posteriorly with shallow, suberased punc-

tures which become more distinct and closer on the anterior halt,

posterior half shining, the anterior half subopaque; scutellum practi-

cally smooth and polished, the transverse suture at base strongly

crenulate; mesopleura smooth posteriorly, but with punctures simi-

lar to those of the mesoscutum anteriorly; propodeum coarsely

riKTose. with strong median and lateral longitudinal carmae; vena-

tion normal; abdomen about equal in length to the thorax, its first

tergite broader at apex than long down the middle, narrowed al base

and strongly rugose-punctate; second tergite sculptured like the hrst

and nearly four times as broad as long; third tergite two-thirds the

length of the second, its basal half punctate, but more weakly so

than the second tergite. its apical half and all of the followmg

tergites smooth; ovipositor sheaths rather broad and subequal in

length to the middle femora. Head, thorax, all coxae, basal joint

of hind trochanters, large blotch on hind femora above, hind tibiae

except a narrow basal annulus and an incomplete longitudinal stripe

on the inner side, hind tarsi, and the abdomen black; antennae in-

cluding the scape black; palpi pale yellowish; fore and median legs
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and the hind femora except as noted reddish yellow; sides of the

abdominal venter obscurely yellowish basally ; wings subhyaline with

blackish tinge, the veins and stigma brownish black.

Male.—Agrees with the female.

Cocoons.—Pure white.

Type-locality.—Nashville, Tennnessee.

Tyjje.—Cait. No. 20375, U.S.N.M.

Host.—Epagoge sulfureana.

Thirteen specimens reared by C. C. Hill from the larvae of the

above-mentioned host and recorded in the Bureau of Entomology

under Webster No. 8337.

APANTELES DIACRISIAE, new species.

Female.—Length 2.5 mm. Head closely punctate except the de-

pression above the antennae and before the ocelli which is smooth:

antennae about equal to the body in length, the first four flagellar

joints subequal and nearly four times as long as thick, the following

joints gradually shorter; mesoscutum closely punctate and sub-

opaque, scutellum polished with some suberased punctures; meso-

pleura anteriorly punctured like the mesoscutum, posteriorly pol-

ished; propodeum rugose with a weak median carina; hind coxae

impunctate or nearly so; abdomen about equal to the head and

thorax in length, strongly laterally compressed beyond the base of

the fourth segment, the hypopygium rather large and prominent;

the first tergite with its sides straight and parallel, about one and

one-half times as long as broad, its apex distinctly narrower than the

base of the second tergite; first and second tergites strongly sculp-

tured, the third down the middle and at base more weakly so : ovi-

positor slightly exserted. Head and thorax black; palpi and

tegulae pale testaceous; legs reddish testaceous, except base of hind

coxae, which are blackish, and the hind tarsi, which are brownish;

antennae dark brown, wings hyaline, the veins testaceous at base of

wing, the outer veins and stigma pale brownish; abdomen blackish

above, the sides and venter concolorous Avith the legs. In some speci-

mens the w^iole abdomen except the two or three basal tergites is

more or less testaceous.

Male.—Agrees with the female except that the abdomen is shorter,

scarcely at all compressed apically and the hind coxae have more
black at base.

Type-locality.—Washington, District of Columbia.

Type.—Q^t. No. 20401, U.S.N.M.
Host.—Diacrisia virginica.

Described from eleven specimens reared in September, 1915. from
larvae of the above-named host by Dr. F. H. Chittenden and re-

corded imder Chittenden No. 4908.
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This species is very close to parorgyiae Ashmead, but differs in

the parallel-sided fii'st tergite, the more strongly compressed apex

of the abdomen and the smooth hind coxae.

Subfamily Cheloninae.

CHELONUS PHTHORIMAEAE,' new species.

Fe7nale.—L%ii^^ 3 mm. Antennae 16-jointed; head, thorax, and

abdomen finely rugose-punctate, opaque; the scutellum shmmg,

spai-sely punctate medially, its margins and apex with larger elon-

gate punctures; median posterior portion of the mesoscutum more

coarsely sculptured than elsewhere on the mesoscutum; propodeum

rugose 'with a subquadrate median dorsal area, the posterior face

bounded dorsally with a carina the lateral angles of which are pro-

duced into rather strong teeth and between these are two smaller

teeth, one at each lateral posterior angle of the median dorsal area;

first abscissa of radius a little longer than the second; radial cell

short; femora, and tibiae swollen, the posterior tarsi slender and

longer than their tibiae; abdomen shorter than the head and thorax.

Black; the femora and tibiae varying from black to reddish tes-

taceous; wings hyaline.

.¥«Z6.—Similar to the female except for a large transverse fissure

at the apex of the abdomen.
, u f

This species very closelv resembles shoshoneanorum Vierecli, but

differs by having the clypeus distinctly punctate though more or

less shining; the rugosities of the face less evidently transverse; the

inner orbits below the antennae with practically no striations paral-

lel to the eye margin; the parapsidal grooves less sharply defined

owing to the coarser sculpture of mesoscutum, the rugosities of the

abdomen assuming less the form of parallel lines, the abdomen

viewed from the side is more truncate at apex and the ventral con-

cavity of the abdomen extends nearly to its apex.

Type-locality.—Rocky Ford, Colorado.

Type.—Csit. No. 20376, U.S.N.M.

Eost.—Phthorimaea operculella.

Three specimens from the type-locality reared by H. O. Marsh

from the potato tuber moth and recorded in the Bureau of Ento-

mology' under Chittenden No. 955. Paratypes also from Los Angeles

and Ventura, California, reared by J. E. Graf, from the same host

under Chittenden Nos. 2236 and 2126, respectively. Two specmiens

from San Diego, California, from the same host, without further data.

iThls Bpecies^flgured under the name Ohelonua ahoehoneanorum. Bull. 427, U. S.

Dept. Agrlc, p. 40. figs. 29-30.
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PHANEROTOMA FKANKLINI, new species.

Female.—Length 4.25 mm. Differs from other North American

species by having the first abscissa of radius less than half the length

of the second abscissa. Head finely rugulose, except the clypeiis,

which is smooth with sparse fine punctures ; the clypeus is large, and
on the anterior margin are three minute teeth; malar space shorter

than the width of a mandible at base ; mandibles bidentate, the upper

tooth much longer than the lower; eyes large, about equal in width

to the posterior orbits, which are broad and only slightly narrowed

behind; ocelli in a very slightly acute-angled triangle, antennae 23-

jointed, the first flagellar joint nearly four times as long as thick,

following joints gradually shorter, the apical eight or ten joints sub-

quadrate and submoniliform ; thorax gradually rugulose and opaque,

except the propleura, which are more or less shining, with slightly

coarser sculpture; propodeum rugose, the posterior lateral angles

slightly prominent; forewings faintly fuscous, with the base and a

streak below the stigma hyaline ; radius originating much beyond the

middle of stigma, its second abscissa about two-thirds the length of

first intercubitus and nearly twice as long as second intercubitus ; ab-

domen about equal to the thorax in length, strongly sculptured, bi-

carinat« at base, the two carinae converging and nearly or quite

meeting at apex of the first tergite; ovipositor slightly exserted.

General color reddish testaceous; eyes and spot enclosed by ocelli

black ; apex of antennae fuscous ; hind tibiae dark reddish brown or

blackish on apical half with a whitish band just before the middle,

the base reddish ; forewings faintly fuscous with the base and a streak

below the stigma hyaline, veins and stigma brown, the base and apex

of latter yellowish.

Male.—Differs from the female only in the usual sexual characters.

Type-locality.—East Wareham, Massachusetts.

Tijpe.—C?it. No. 20377, U.S.N.M.

Host.—Mineola vaccinii.

Described from a number of specimens reared from larvae of the

cranberry fruit worm by Dr. H. J. Franklin, for whom the species

is named. The species has been referred to in literature by Doctor
Franklin under the name of Phanerotoma tibialis ^ Haldeman, but is

readily distinguished from what we are calling that species by the

different character of radius.

1 Bulletin No. 150, Mass. Agrlc. Exp. Sta., 1914, p. 55; also Bull. No. 160, Mass.
Agrlc. Exp. Sta., 1915, p. 109 ; 28th Annual Report, Cape Cod Cranberry Growers
Association, 1915, p. 23.
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Subfamily Opiinae.

OPIUS PEGOMTIAE, new species.

Female.—Length 8.8 mm. Euns to kukakense in the writer's pub-

lished key to the genus/ but differs from that species by the second

abscissa of radius being distinctly less than twice as long as the first

abscissa and slightly more than half as long as the first transverse

cubitus; by the first abdominal tergite being as broad at apex as long

down the middle, by having the area on the mesoscutum surrounding

the median fusiform impression more or less distinctly wrinkled and

by the more robust form of the body.

Head above shining, the vertex more or less indefinitely rugulose

along the occipital margin; face rugulose-punctate with a rather

strong median ridge which is nearly smooth, the frontal depression

smooth medially: clypeus fitting close to the mandibles, strongly

punctate except apically and about thrice as broad as long down the

middle; eyes short oval and about as broad as the posterior orbits;

antennae 37-jointed in the type; mesoscutum mostly smooth, but with

the anterior margin punctate and a rugulose area surrounding the

deep fusiform impression posteriorly; scutellum elevated and

strongly rugose; parapsidal grooves absent except at the anterior

lateral angles; sides of the prothorax and an area beneath the

wings on the mesopleura rugose; propodeum rugose; first abdominal

tergite rugose, the following tergites polished; ovipositor concealed.

Head, thorax, and abdomen black; mandibles except at apex, palpi,

and all legs excepting the posterior coxae rufo-testaceous; flagellum

black; wing veins and stigma mostly dark brown, paler toward the

base of wing.

Male.—Similar in all respects to the female, except that the ventral

margin of the mandible has a more or less distinct notch or tooth

near the base.

Type-locality.—Oxnard, California.

Type.—Ciit. No. 20378, U.S.X.M.

Host.—Pegomyia vicina.

Six specimens from the type-locality reared from pupae by B. L.

Boyden and recorded in the Bureau of Entomology under Chitten-

den No. 3106.

OPIUS CORIACEUS, new species.

Female.—Length 2 mm. In the writer's recently published re-

vision of the Opiinae of North America,^ this species runs in the key

to species of Opius to category 47, but may be distinguished from
any species included there by the distinct, fine, close, coriaceus sculp-

ture of the entire head, thorax, and abdominal tergites.

» Proc. U. 8. Nat. Mub., vol. 49, 1915, p. 68.
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Antennae slender, longer than the body, 29-jointed in the type;

head, viewed from above, about twice as broad as long, the posterior

orbits about equal to the transverse diameter of the eye and only

slightly receding; eyes oval; broad opening between clypeus and

mandibles; the ventral margin of mandibles without a notch; malar

space a little less than the width of a mandible at base; parapsidal

grooves effaced behind the middle of the mesoscutum which is with-

out a median impression posteriorly; scutellum flat, sculptured like

the mesoscutum, the transverse suture between it and the mesoscutum

crenulate; mesopleura with a longitudinal impression below the

middle which is not crenulate
;
propodeum finely rugulose and opaque

all over, without carinae; stigma of forewing lanceolate, emitting

the radius much before the middle; recurrent nervure interstitial;

second abscissa of radius nearly twice the first transverse cubitus;

the radial cell terminates slightly before the extreme wing-apex;

first abdominal tergite sculptured like the propodeum, bicarinate

at base, the carinae uniting about the middle of the tergite and ex-

tending as a median carina nearly to the apex ; second and following

tergites with sculpture similar to that of the mesoscutum but

finer; abdomen ovate, about equal in length to the thorax, the ovi-

positor exserted about the length of the sixth tergite. Black ; scape

and pedicel beneath, clypeus, mandibles except at apex, tegulae, all

legs, including coxae, the coalesced second and third tergites and to

some extent the fourth tergite testaceous; posterior tibiae slightly

tinged with fuscous ; wings hyaline, the veins and stigma brown.

Male.—Similar to the female in every way except that the anten-

nae are 28-jointed in the type, and the third and fourth abdominal

tergites have a brownish apical band, while the tergites beyond the

fourth are not black but dark brownish.

Type-locality.—Greenwood, Mississippi.

Type.—C&t. No. 20379, U.S.N.M.

Host.—Ceradontha dorsalis. Reared from pupal stage of host.

A male and female reared by H. E. Smith and recorded in the

Bureau of Entomology under Webster No. 12814, Cage. No. B-90.

OPIUS OTIOSUS, new species.

Female.—Length 2.5 mm. In the writer's key to the species of

Opius ^ this runs straight to unifasciatus Ashmead and is extremely

like the type of that species, but differs in having the first tergite

more distinctly sculptured and only the extreme apical segments of

the abdomen blackish, instead of most of the abdomen being black

as in unifasciatus.

Head strongly transverse, smooth and polished; face broad, with

a slight but distinct impression each side of the middle extending

1 Proc. U. S. Nat. Mus., vol. 49, 1915, p. 6&
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from the base of the clypeus about halfway to the antennae and

setting off a broad, low, rounded median ridge on the lower part of

the face, the depressed areas very faintly sculptured; clypeus with

sparse distinct ininctures, narrow, strongly arched anteriorly and

forming with the mandibles a broad, elliptical opening; posterior

orbits rounded and equal to about half the width of the eye ; occiput

with a distinct carina laterally which is effaced behind the vertex;

antennae inserted above the middle of the eye, 31-jointed in the

type, the first flagellar joint about three times as long as thick, the

second slightly shorter; mesoscutum and scutellum shining with very

faint coriaceus sculpture, the notauli absent except for a short deep

fovea at the lateral anterior angles of the mesoscutum; mesopleura

smooth except that the impression below the middle is broad and

strongly rugoso-punctate ; entire propodeum coarsely rugose; radial

cell extending nearly to the extreme apex of wing: first radial ab-

scissa scarcely longer than thick, second abscissa about one and

one-half times the length of the first intercubitus. second cubital cell

narrowed outwardly, recurrent nervure interstitial; abdomen about

equal to the thorax in length, broadly ovate, the first tergite nearly

one and one-half times as long as broad, its sides nearly parallel, de-

pressed at base, the apical middle broadly elevated and granularly

rugulose: tergites beyond the first smooth and polished; ovipositor

concealed from above. Scape, pedicel, two or three basal joints of

the flagellum, mandibles except at apex, palpi, tegulae, legs includ-

ing all coxae, and the abdomen except at apex bright reddish testa-

ceous ; apex of abdomen more or less blackish ; face piceus ; remainder

of the body black; wings hyaline, the stigma and veins brownish.

Male.—Differs in no respect from the female.

Type-locality.—Brownsville, Texas.

Type.—C2±. No. 20380, U.S.N.M.

Host.—Agromyza parvicornis.

Eighteen specimens reared by C. L. Scott from puparia of the

above-mentioned Agromj^zid and recorded in the Bureau of En-
tomology under Webster No. 6486.

NEOPIUS, new genus.

Occiput completely margined; body with distinct coriaceus sculp-

ture. Other characters as in Opius. In the writer's revision of the

North American Opiinae^ would run to the genus Ademon on the

margined occiput but may be distinguished from that genus by the

completely closed radial cell and the absence of any prepectal carina.

In Ademon the radius is effaced before attaining the wing martrin

and the prepectal area is set off by a sharp carina.

Type of the genus.—Neopius carinaticeps., new species.

J Proc. U. S. Nat. Mu&., vol. 49. 1915. p. 66.



204 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 53.

NEOPIUS CARINATICEPS, new species.

Male.—Length 2 mm. Head transverse, twice as broad as long as

viewed from above; vertex and fronscoriaceously wrinkled, the vertex

posteriorly with a row of large punctures along the occipital carina

:

face strongly granularly sculptured w^ith a polished elevated median

line or ridge; clypeus nearly smooth, elevated anteriorly and form-

ing with the mandibles a transverse elliptical opening; eyes ellip-

tical; malar space about equal to the base of a mandible; posterior

orbits nearly as broad as the eye width, polished as are also the

cheeks; antennae 26-jointed in the type, the first flagellar joint sub-

equal in length to the combined scape and pedicel, the second and

following joints shorter and decreasing in length toward the apex of

antennae; mesoscutum shining with faint coriaceous sculpture, more

distinct posteriorly, the parapsidal grooves deep and crenulate an-

teriorly becoming shallow behind the middle and terminating in a

deep median fovea in front of the scutellum; transverse groove at

base of scutellum crenulate; scutellum shining, very faintly cori-

aceous ; mesopleura strongly coriaceous, with a curved depressed area

below the tegulae and the episternauli deeply foveolate; propodeum

coarsely rugose, without carinae; second radial abscissa longer than

the first intercubitus by about the length of the second intercubitus,

second cubital cell narrowed apically, recurrent nervure interstitial,

radial cell terminating considerably before the extreme wing apex;

stigma lanceolate, emitting the radius at about its basal one-third;

abdomen ovate, about as long as the thorax; first tergite bicarinate,

rather narrow and completely rugulose; following tergites polished.

Head reddish testaceous, with the face medially, the frons entirely,

the vertex except a broad orbital line, and the occiput above black:

thorax and abdomen except the second tergite black; second tergite

for the most part and all of the legs including their coxae reddish

testaceous; wings hyaline, venation pale brownish.

Female.—Agrees with description of male, except that the antennae

in female allotype are 30-jointed; the malar space is somewhat

shorter than the basal width of a mandible, and the first tergite is

broader at apex than at base, one and one-half times as long as broad

at apex and striato-rugose with the lateral carinae less apparent : ter-

gites beyond the first piceus; ovipositor concealed from above.

Type-locality.—Wimbledon, North Dakota.

Type.—Cat ^o. 20381, U.S.N.M.
Three male specimens from the type-locality, reared, according to

the labels, from "Agromyza mine in Hordeum," by C. N. Ainslie and

recorded in the Bureau of Entomolog}" under Webster No. 18761.

Allotype female and a paratype male from New Jerse3^
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Subfamily Rogadinae.

ROGAS 1 PERPLEXUS, new species.

FemaU.—Length 3.8 mm. Head and thorax with fine, close, granu-

lar sculpture. Head transverse, narrowed behind, the posterior orbits

hardly half as wide as the transverse diameter of the eyes; ocelli

small, the greatest diameter of a lateral ocellus slightly less than the

postocellar line which is about equal to the ocell-ocular line; eyes

distinctly but not deeply emarginate, malar space longer than the

width of a mandible at base ; opening between clypeiis and mandibles

not large; antennae 33-jointed in the type, all flagellar joints two or

more times as long as thick; parapsidal grooves present but not

deeply impressed; mesopleura sculptured like the mesoscutum and

scutellum; propodeum granularly rugulose with a median longi-

tudinal carina ; first radial abscissa of the forewing shorter than the

first transverse cubitus and a little more than half the length of the

second radial abscissa ; second cubital cell narrowed slightly apically

;

submedian cell longer than the median by about one and one-half

times the length of the nervulus; abdomen as long as the head and

thorax, the first, second, and third tergites very finely rugulose, the

first and second with a median carina which is also traceable on the

third; ovipositor exserted about the length of the fourth tergite.

Color dark fusco-testaceous, the eyes, triangle enclosed by ocelli,

mesoscutum except broad parapsidal stripes, upper part of meso-

pleura, mesosternum, propodemn, base of first tergite, and the ovi-

positor sheaths blackish; antennal flagellum blackish apicallj'^, the

basal half brownish testaceous; legs including all coxae brownish

testaceous; wings hyaline, venation dark brown, the stigma pale at

base and apex.

Male.—Agrees with the description of female.

Type-locality.—Tempe, Arizona.

Type.—Qsit. No. 20382, U.S.N.M.

Host.—Peridroma nmrgaritosa.

Type, allotype, and four paratypes from Tempe, Arizona, reared

by L. J. Hogg, from the larvae of Peridroma margaritosa and re-

corded under Webster No. 11978
;
paratype reared by W. R, McCon-

nell at Roswell, New Mexico, from unknown larvae and recorded in

the Bureau of Entomology under Webster No. 12634; paratype,

Brownsville, Texas, R. A. Yickery, Webster No. 6437, reared from
Heliothis ohsoleta; paratype. Springer, New Mexico, C. N. Ainslie

collector, Webster No. 5535, host unknown.
This species is closely related to autographae Viereck, from which

it differs principally by having larger ocelli, more finely sculptured

» If the conclusions of Mr. Vioreck In Bull. 83, U. S. Nat. Mus., p. 7, are correct this
name should be changed to Aleio'lea.
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second and third abdominal tergites, a smoother fourth tergite, and

generally more obscure testaceous markings.

ROGAS POLITICEPS, new species.

Female.—Length S mm. Vertex, frons, and posterior orbits pol-

ished; impunctate: face transversely wrinkled; opening between

clypeus and mandibles large; malar space about equal to the width

of a mandible at base, possibly a little longer; ocellocular line not

quite twice the greatest diameter of an ocellus; eyes long oval, dis-

tinctly eraarginate; posterior orbits as broad as the transverse diam-

eter of the eyes and only slightly receding; antennae 62-jointed in

the type, the first flagellar joint about one and one-half times as

long as broad, the following joints subquadrate; mesoscutum smooth;

the parapsidal grooves distinctly impressed, foveolate, and terminat-

ing posteriorly in a striate area; scutellum smooth; mesopleura

mostly smooth, with a slightly rugulose area just beneath the ante-

rior wing; propodeum entirely rugose with a rather weak median

carina; radius of the forewing with its second abscissa not quite

twice as long as the first, but only slightly longer than the first inter-

cubitus, the second cubital cell subquadrate; nervulus nearly twice its

own length beyond the basal nervure; hind femora about two-thirds

the length of their tibiae, tarsal claws pectinate; abdomen about as

long as the head and thorax; first, second, and third tergites with

strong parallel striae, those of the second and third tergite continuous

across the suturiform articulation and terminating a little before

the apex of the third tergite ; first and second tergites with a distinct

median carina which does not extend on the third tergite; apex of

third tergite and all of the following tergites smooth; ovipositor

about equal to the fifth tergite in length, not extending beyond the

apex of abdomen. Eyes, ocelli, antennae, and ovipositor sheaths

black, posterior tibiae shading from testaceous at base to black or

blackish at apex, their tarsi black, median and anterior tibiae and

tarsi similar to the posterior but not quite so dark; body otherwise

dark reddish testaceous; wings blackish, becoming somewhat paler

toward the apex.

Male.—Differs in no way from the female.

Type-locality.—Nashville, Tennessee.

Type.—Cat. No. 20383. U.S.N.M.

Hos t.—Peridroma incivis

.

Type female reared by G. C. Ainslie at Nashville, Tennessee, from

the larvae of the above-named host, and recorded in the Bureau of

Entomology under Webster No. 12397-B. Allotype collected by

E. S. Tucker at Natchez, Mississippi, together with a female para-

type. Paratype female. Dallas, Texas, collected by R. A, Cushman
at light; paratype female, Tallulah, Alabama, R. A. Cushman col-
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lector; paratype female, Victoria, Texas, J. D. Mitchell collector;

paratype male, Thomasville, Alabama, W. D. Pierce collector.

ROGAS RUFOCOXALIS, new species.

Ferfmle.—Length 5.6 mm. Head transverse, the posterior orbits

about as broad as two-thirds the eye-width; sparsely punctate and

polished ; vertex transversely rugose ; ocelli rather large, in an equi-

lateral triangle, the postocellar line less than the ocellocular; frons

less strongly wrinkled than the vertex; face transversely rugulose

above with a strong median ridge ; cheeks punctured and shining like

the posterior orbits ; malar space distinctly longer than the width of a

mandible at base ; opening between clypeus and mandibles moderately

large and nearly circular; eyes distinctly though not deeply emargi-

nate ; antennae longer than the body, 47-jointed in the type, the first

flagellar joint about twice as long as broad or a little longer, following

joints slightly shorter; mesoscutum and scutellum shining with weak
punctures, the parapsidal grooves terminating posteriorly in a rugu-

lose area; propodeum rugose with a distinct median carina; tarsal

claws distinctly pectinate; first abscissa of radius shorter than the

second which is about equal to the first intercubitus, second intercu-

bitus equal to the first or nearly, the second cubital cell subquadrate

;

nervulus far behind the basal vein, the first and second abscissae of

discoideus equal or nearly so ; abdomen a little longer than the thorax,

the first, second, and basal half of the third tergites strongly rugoso-

striate with a distinct median carina on the first and second ; apex of

third and all of the following tergites polished. Head, antennae in-

cluding scape, palpi, and all legs except their coxae black; thorax,

abdomen, and all coxae rufo-testaceous ; wings hyaline, the costal vein

and stigma black, other venation dark brown.

Male.—Similar in every respect to the female except that the apical

segments of the abdomen are blackish and closely covered with white

hairs.

Type-locality.—Eocky Ford, Colorado.

Type.—C2ii. No. 20385, U.S.N.M.
Hosts—Autographa brassicae and Peridroma margaritosa.

Type, allotype, and four paratypes reared by H. O. Marsh from
larvae of Autographa brassicae and recorded in the Bureau of Ento-
mology under Chittenden No. 1088 ; also two males and one female

from Tempe, Arizona, reared by L. J. Hogg, from larvae of Peridroma
margaritosa and recorded under Webster No. 11978.

This species is apparently exactly like the type of molestus Cresson

except that the mesosternum, mesopleura, and propodeum of molestus

are black. It would not be surprising if it would ultimately turn out.

to be merely a color variety of Cresson's species.
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Family ICHNEUMONIDAE

Subfamily Ophioninae.

NEPIERA BENEVOLAi Gahan, variety FUSCIFEMORA, new variety.

Female.—Length 6 mm. Apparently differs from the type of N.

henevola only by the hind femora outwardly having a broad blackish

or fuscous stripe from base to apex.

Male.—Like the female except that the outer side of the hind

femora are entirely black or blackish.

Type-locality.—Pasadena, California.

Type.—C2it. No. 20384, U.S.N.M.

Host.—Phthorimdca operculella.

Two females and one male reared by J. E. Graf and recorded in

the Bureau of Entomology under Chittenden No. 2230'*.

Superfamily CHALCIDOIDEA.

Family CALLIMOMIDAE

Subfamily Monodontomerinae.

LIODONTOMERUS SECUNDUS, new species.

Female.—Length 1.7 mm. Very similar to Z. perplexus^ but differs

as follows: The antennal funicle is slightly longer, its joints, except

the first which is slightly transverse, subquadrate or at least not dis-

tinctly broader than long; the anterior wing beneath the marginal

vein has a large more or less distinct fuscous spot occupying the

median portion of the wing; the ovipositor is distinctly longer than

the abdomen or about two-thirds the length of the body; otherwise

agrees with the description of perplexus.

Male.—Similar to the male of perplexus^ but distinguished by the

fuscous spot on the wing.

Type-locality.—Caldwell, Idaho.

Type.—C2it. No. 20386, U.S.N.M.

Host.—Bruchophagus funehris. External parasite of larvae.

Eight females and one male reared by T. D. Urbahns, October 10,

1914, and recorded under Webster No. 13300, Bureau of Entomology.

LIODONTOMERUS INSUETUS, new species.

Ferrude.—Length 1.5 mm. Differs from L. perplexus by having

the ovipositor fully as long as the abdomen, the scutellum projecting

apically so as to form a slight ledge above the short metanotum, the

propodeum sloping nearly perpendicularly from its base, all tibiae

1 This species is figured under the name Nepiera benevola in Bull. 427, U. S. Dept
Agric, p. 47, fig. 44.
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pale throughout, and the head and thorax less strongly sculptured.

Readily distinguished from secundiis by the absence of any stigmal

cloud in the forewing, the projecting scutellum, and the more nearly

perpendicular propodeum.

Head and thorax closely punctate, somewhat shining, the punctures

rather shallow and indefinite on the lateral lobes of the mesoscutum,

the scutellum and axilae; antennae with all joints of the funicle and

club transverse though not strongly so; pedicel longer than thick;

propodeum faintly sculptured; postmarginal vein of the forewing

about twice the length of the stigmal; abdomen finely lineolated.

Head and thorax green, abdomen bronzy, the tergites tinged with

green basally ; all coxae and femora concolorous with the thorax, the

tibiae and tarsi pale testaceous; wings hyaline, the veins pale; an-

tennal flagellum and pedicel brownish, the scape testaceous. Male

unknown.
Type-locality.—Tempe, Arizona.

Type.—Cat. No. 20387, U.S.N.M.

Six females reared by R. N. Wilson and recorded in the Bureau of

Entomology under Webster No. 7270E. The types were reared from

seed infested with Bruchophagus funebris and it is probably para-

sitic on that host.

Family PTEROMALIDAE

Subfamily Pteromalinae.

SYSTELLOGASTER, new genus.

Runs to Coelophisthia in Kourdumoff's key to the Pteromalidae,

but may be separated from that genus by the fact that the face is not

abruptly truncate below the antennae, but only slightly receding, the

antennae being inserted considerably above the clypeus though dis-

tinctly below the middle of the face; the wings are distinctly though

not strongly ciliated on the disk and the first antennal ring joint is

transverse. Differs from Dihrachys and Coelopisthoidea principally

in the abdomen being short and subtruncate at apex instead of

conic ovate, and the propodeum incised at the posterior lateral angles

for the reception of the hind coxae, giving the appearance of a short

broad neck; the propodeal spiracles large.

Type of the genus.—Systellogaster ovivora, new species.

SYSTELLOGASTER OVIVORA, new species.

Female.—Length 1.8 mm. Antennal pedicel more than twice as

long as the first funicle joint, first ring joint transverse, the second

nearly as long as wide, funicle six-jointed, the joints subequal and
about as long as wide, or slightly transverse, club not broader than

77403—Proc. N. M. vol. .5.3—17 14
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the funicle, and but slightly longer than the two preceding funicle

joints. Head transverse, vertex broad, ocelli in a low triangle, the

occiput concave and angularly defined with a faint carinate margin

;

posterior orbits receding; face convex, frons and vertex distinctly

reticulated, the face below antennae much more closely finely sculp-

tured; eyes bare; antennae inserted somewhat below the middle of

the face; pronotum short, narrower than the mesonotum, and punc-

tate; mesoscutum and scutellum closely and deeply punctate, opaque,

the sculpture of the scutellum slightly finer than that of the meso-

scutum; axillae somewhat shining, with shallow reticulations; meso-

pleura closely punctate
;
propodeum punctate with a distinct median

carina, the lateral folds rather shallow toward the apex ; anterior wings

without marginal cilia, the discal cilia short but distinct; posterior

wing with distinct short marginal cilia; marginal vein of the front

wing nearly three times as long as the postmarginal, the stigmal

and postmarginal subequal ; abdomen shorter than the thorax, nearly

as broad as long and subtruncate apically, the tergites smooth, the

first tergite equal to about one-third the length of the abdomen, fol-

lowing tergites gradually shortening. Head and thorax dark bluish,

with more or less distinct brassy reflections on the lower part of the

face and the mesoscutum ; scutellum almost black, but with coppery

reflections in some lights; abdomen black; wings hyaline at base and

apex but with a broad transverse fuscous band or cloud between the

base of the marginal vein and the apex of the stigmal or a little be-

yond; venation dark brown; legs, including coxae, all brownish tes-

taceous; antennal scape pale, the pedicel and flagellum dark brown.

Male.—Agrees with the female in every respect, except that it is

smaller and slightly more highly colored.

Type-locality.—Urbana, Illinois.

Type.—Q^X. No. 20388, U.S.N.M.

Host.—Blatta orientalis.

Described from eight specimens reared by J. R. Malloch from egg

cases of the above-mentioned Blattid August 14, 1914. The writer

obtained the same species from o^gg cases of a Blattid at College

Park, Maryland, June 10, 1914,

PTEROMALUS HEMILEUCAE, new species.

Femdte.—^Length 3.8 mm. Head and thorax with close deep punc-

tation; head broader than the thorax, viewed from in front broader

than high, the cheeks convexly rounded, clypeal region strongly

striated, anterior margin of the clypeus with a shallow median

emargination ; mandibles each with four strong teeth; ocelli in a

low triangle, the postocellar line distinctly longer than the ocellocu-

lar line ; first funicle joint slightly longer than the pedicel, the second

a little shorter than the first, following funicle joints successively
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shorter, the last a little longer than thick; club three-jointed and

only slightly longer than the two preceding funicle joints. Mesoscu-

Uun punctured like the head, but with the punctures on the posterior

middle deeper and coarser than elsewhere; apical one-fourth of the

scutellum with deeper and slightly coarser punctures than anteriorly,

the line of demarkation between the two kinds of punctation quite

distinct and often more or less of a transverse furrow, the extreme

apical margin of scutellum with a median emargination, visible only

when viewed from directly behind: propodeum between the lateral

folds punctured like the thorax, without a median carina, outside

the lateral folds shining and only faintly sculptured, the spiracular

sulci deep and foveolate; stigmal vein only slightly shorter than

the marginal vein, the postmarginal much longer than the marginal;

abdomen conic ovate, about equal to the thorax in length, the tergites

practically smooth, but with some obscure reticulate lines. Head
and thorax dark greenish, the abdomen bronzy black with greenish

reflections; scape and pedicel pale reddish; flagellum nearlj' black;

mandibles piceus ; all coxae concolorous with the thorax ; all femora

dark brown; basal half of median and hind tibiae brownish; the

front tibiae, apical half of median and hind tibiae and all tarsi

except the apical joint pale yellowish ; wings hyaline, the venation

pale brownish with the stigmal knob and the thickened apical por-

tion of the submarginal vein nearly black.

Male.—TTnknown.

Type-locality.—Maxwell, New Mexico.

Type.—Q'AX.. No. 20389, U.S.N.M.

Host.—Hemileuca olivme.

Thirteen females reared from the pupa of the above-named host by
C. K. Wildermuth and recorded in the Bureau of Entomology under

M^ebster No. 5054.

EUPTEROMALUS TACHINAE, new species.

Female.—Length 2.3 mm. Head closely reticulate-punctate, the

sculpture becoming shallower below the antennae, the mouth region

striate: head strongly transverse, broader than the thorax, as viewed

from above nearly four times as broad as long; occiput concave,

ocelli in a low triangle: viewed from in front the head is broader

than long, the antennae inserted a little below the middle of face;

antennal scape reaching to the front ocellus, pedicel longer than the

first joint of funicle: two ring-joints, the first small, the second as

long as broad: first funicle joint a little longer than broad, the

foUoAving joints successively a little shorter; club three-jointed, conic-

ovate, and a trifle longer than the two preceding funicle joints;

mesoscutum sculptured like tlie head, the scutellum similarly but
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more finely sculptured; propodeum with a distinct neck and deep

lateral folds, but without a median carina, the area between the

folds strongh'^ sculptured like the mesoscutum, laterad of the folds

polished except posteriorly and rather thickly covered with whitish

pile ; anterior wings with the marginal and postmarginal veins sub-

equal, the stigmal slightly shorter than the post-marginal; abdomen

not longer than the thorax, subpetiolate, smooth and polished, the

first tergite occupying two-thirds to three-fourths of its length, sec-

ond and following tergites short and narrowing rapidly to the apex

;

ovipositor concealed. Head, thorax, and coxae aeneous, scape and

legs except coxae reddish testaceous, pedicel brownish, flagellum

black, wings hyaline, the venation brownish, abdomen purplish black

except basally where it is more or less brassy.

Type-locality.—Nashville, Tennessee.

Tyjye.—C^t. No. 20390, U.S.N.M.

Four females reared at Nashville, Tennessee, b}'' W. H. La rrimer,

from the puparium of a Tachinid parasite of Leucania unipuncta,

probably Archytes analis, and recorded under Webster No. 11332,

Bureau of Entomology. Five specimens also from Guelph. Canada,

reared by A. W. Baker from Leucania unipuncta.

EUTELUS BRUCHOPHAGl, new species.

Female.—Length 1.75 mm. Head with fine, close, shallow thimble-

like punctures; viewed from above the head is more than twice as

broad as long; occiput concave; posterior orbits narrow and rounded;

ocelli in an obtuse triangle, the postocellar line longer than the

ocellocular; eyes short ovate, nearly circular; malar space long, equal

to about two-thirds the length of the eye; antennae inserted on a line

with the lower extremity of the eyes; scape cylindrical and not reach-

ing to the anterior ocellus, pedicel longer than the first fnnicle joints;

three ring-joints distinct; funicle five-jointed the joints subequal

and subquadrate; club three-jointed, ovate, considerably broader than

the funicle, the Avhole club about equal in Jength to the three pre-

ceding funicle joints. Mesoscutum, scutelhim and mesopleura

sculptured like the head
;
propodeum obscurely wrinkled, more or

less shining, with distinct lateral folds and a rather Aveak median
carina ; marginal and postmarginal veins subequal, the latter a little

the shorter; stigmal vein distinctly shorter than the postmarginal;

abdomen about as long as the head and thorax, conic ovate, smooth
and polished, the first tergite a little shorter than the three follow-

ing combined. Head and thorax blackish green, abdomen blackish

with the first tergite brassy green ; coxae concolorous with the thorax

;

all femora dark brownish or blackish, paler at apex: median and
hind tibiae reddish brown, their apices together with the front



NO. 2197. NEW PARASITIC HYMENOPTERA—GAHAN. 213

tibiae and all tarsi paler; scape reddish testaceous, flagellum dark

brown ; wings hyaline, veins pale broAvnish.

^/ale.—Length l.iio mm. Sculpture of the head and thorax simi-

lar to that of the female but stronger; abdomen oval, not longer than

the thorax; head and thorax brass}^ green; scap^ and all funicle

joints testaceous, pedicel brownish above, club black; legs, except

coxae, concolorous with the antennal scape; forewing with the area

between the postmarginal and stigmal veins cloudy, rest of the wing

hyaline. Other characters as in female.

Type-locality.—Nephi, Utah.

Type.—C^t. No. 20391, U.S.N.M.

Host.—Bruchophagus funehris Howard.

Four females and eleven males reared by T. D. Urbahns, October

26, 1914, and recorded under Webster No. 13315. Also a large series

of male paratypes reared from B. funehris material at Salt Lake,

Utah, by T. R. Chamberlin and recorded imder Webster No. 6612.

Family EULOPHIDAE.

Subfamily Entedoninae.

CHRYSOCHARUS MALLOCHI, new species.

Very similar to Chrysocharus parksi Crawford but differs in hav-

ing the petiole much shorter than the hind coxae, the propodeum
short and without a distinct hump toward the apex, and the coxae all

pale like the rest of the legs.

Female.—Length 1.54 mm. Green with strong brassy reflections

on the head and thorax above: the lower part of face, scutellum,

pleura, and abdomen beyond the first tergite purplish or bronzy;

face below distinctly wrinkled, frons almost smooth or with very

faint reticulations; first funicle joint nearly twice as long as the

pedicel and slighth^ longer than joint two; club with two joints and
an apical spine: mesoscutum and scutellum faintly reticulated: pro-

podeum nearly smooth with apparently two faint medial carinae,

mesopleura with an oval sunken area which, like the prepectus, is

distinctly sculptured: wings hyaline, the postmarginal vein more
than twice as long as the stigmal; abdomen short, ovate, smooth
dorsally, the petiole rugulose and abruptly narrowed basally.

Male.—Essentially like the female.

Type-locality.—Parker, Illinois.

Type.—Q^t^^o. 20392, U.S.N.M.

Host.—Agromyza felti Mai loch.

Four specimens sent to the Bureau of Entomology under Illinois

State Laboratory of Natural History No. 45806, and labeled as

reared April. 1914. by J. R. Malloch.
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DEROSTENUS PALLIPES, new species.

Female.—Length 1.4 mm. Differs from all described species by

having the legs, except their coxae, entirely white. Head, thorax,

and abdomen brilliant metallic green, the face below the middle

bright golden, with strong close sculpture, vertex nearlj'- smooth,

the occiput sculptured much like the face, eyes distinctly hairy ; scape

pale, flagellum black; mesonotum and scutellum strongly punctate,

the propodeum and dorsum of the abdomen smooth: wings hyaline,

with a stigmal cloud. In sculpture closest to D. jullowayi Crawford,

but readil}' separated by the color of the legs and the smooth ab-

domen.

Type-locality.—College Park, Maryland.

Tyjye.—Cfit. No. 20393, U.S.N.M.

Host.—Phytomyza aquilegiae.

One specunen reared by Mr. E. N. Cory, of the Maryland Ex-

perim.ent Station, from the above-named leaf miner in Columbine

{Aquilegia)

.

Subfamily Tetrastichinae.

TETRASTICHUS AINSLIEI, new species.

Female.—Length 1.35 mm. Face nearly smooth, with a ery faint

reticulations and a few small round obscure punctures on the vertex

and frons and along the inner eye margins; funicle joints subequal,

the first longer than the pedicel; club not thickened and about as

long as the second and third funicle joints combined, apparently two-

jointed, the second joint twice as long as the first and terminating

in a short spine; thorax with fine shallow lineolation, median groove

of the mesocutum present but not very distinct; mesopleura fainth'

reticulate; propodeum imiformly faintly sculptured with an indica-

tion of a median carina; submarginal vein of the fore wing with a

single stiff bristle on the dorsal side; abdomen above, with obscure

reticulate sculpture. Head, thorax, and apical two-thirds of the ab-

domen black; basal third or a little more of the abdomen, antennal

scape, and legs for the most part yellow; flagellum blackish, the

pedicel brownish; mandibles rufous; front coxae and basal half of

the median and hind pairs black; femora often more or less stained

with fuscous ; wings hyaline, the venation pale,

Male.—Essentially like the female, except for the usual sexual

characters.

Type-locality.—Elkpoint, South Dakota.

Type.—C2X. No. 20394, U.S.N.M.
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Eight specimens recorded in the Bureau of Entomology under

Webster No. 11815, and reared according to C. N. Ainslie from

Mordellistena, species. This species may be distinguished from all

other species having a single bristle on the submarginal vein by the

pale band at the base of the abdomen. Named for the collector,

C. N. Ainslie.
TETRASTICHUS DOLOSUS, new species.

Female.—Length 1.3 mm. Falls in the group having more than

one bristle on the submarginal vein. Frons, vertex, and occiput finely

sculptured ; antennae rather short, the pedicel about equal to the first

fiinicle joint, three fiinicle joints subequal and subquadrate ; club

about as long as the funicle but broader, three-jointed, the two basal

joints slightly transverse, the apical joint shorter and conical; appar-

ently a single ring-joint. Mesoscutum and scutellum finely and

closely lineolate; parapsidal grooves deep, praescutum divided by a

complete but faint median groove; scutellum convex with two dis-

tinct longitudinal grooves; metanotum smooth; propodeum practi-

cally smooth Avith a median longitudinal carina; marginal vein

slightly thickened. Abdomen conic-ovate, about equal to the thorax

in length, the tergites finely sculptured except the base of first which

is smooth. Antennae black ; head, thorax, abdomen, all coxae and all

femora metallic blue-green; all femora narrowly at apex, all tibiae

and all tarsi pale, the apical tarsal joint brownish. Wings hyaline,

venation brownish.

Male.—The single specimen lacks the head. In the available char-

acters it is like the female, except slightly smaller, with the abdomen
narrower and nearly elliptical, and the propodeum more distinctly

sculptured.

Type-locality.—Tallulah, Louisiana.

Type.—C?it. No. 20395, U.S.N.M.

Hosts.—Euplectrus platyhypenae and Euplectnis comstocki.

Two female specimens reared by K. A. Vickery at Tallulah, Louisi-

ana, from Euplectrus platyhypenae parasitizing Laphygma frugi-

perda and recorded under Webster No. 6439. Also five specimens in-

cluding the allotype from Wellington, Kansas, reared by T. S.

Wilson under Webster No. 12450 and labeled as reared from Euplec-

trus comstocki parasitizing Caradrina, species.

The type of this species bears the same locality label and Webster
number as do the types of Tetrastichus euplectH Gahan, previously

described and appears to have been from the same rearing. The two
species are quite distinct from each other, however, and may be

easily separated by the fact that euplectri has much longer antennal

joints, only one bristle on the submarginal vein, and the femora all

pale.
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Subfamily Eulophinae.

NOTANISOMORPHA MEROMTZAE. new species.

Female.—Length 2.4 ram. Antennae inserted on the middle of

the face, moderately long ; scape reaching slightly above the anterior

ocellus, pedicel about one and one-half times as long as its apical

width, first funicle joint about tAvice as long as the pedicel and dis-

tinctly longer than the second, the second very slightly longer than

the third, fourth joint the shortest and only slightly longer than

broad; club short, about equal to the first funicle joint in length, two-

jointed, joint one about equal in length to the fourth funicle joint,

joint two about as long as broad and tapering to a point at apex.

Head and thorax closely punctate, the punctures of the pronotum and
middle of the mesoscutum coarser than those of the scutellum, axillae

and lateral lobes of the mesoscutum; metanotum punctate like the

mesoscutellum
;
propodeum finely closely punctate all over, the punc-

tures a little finer and deeper than those of the scutellum, with a dis-

tinct median longitudinal carina and rather broad spiracular sulci;

abdomen ovate, a little shorter than the thorax, the first tergite pol-

ished, tergites beyond the first faintly sculptured. Head, thorax, all

coxae, and the first tergite metallic green, antennae including scape

black ; wings hyaline, the venation brownish ; legs except coxae tes-

taceous, the median and posterior femora and their tibiae basally

slightly infuscated with brownish; abdomen except the first tergite

blackish.

Male.—Length 2 mm. Joints 1,2, and 3 of the funicle each bearing

a long slender branch, the branches each extending to or nearly to the

apex of antennae, first funicle joint the shortest of the funicle joints,

joints 2 and 3 about equal, joint 4 the longest and about twice as

long as the first; club subequal to the fourth funicle joint in length,

two-jointed as in the female. Except in antennal characters the male

is similar to the female but a little more slender bodied, and slightly

more metallic in color.

Type-locality.—La Fayette, Indiana.

Type.—C&t. No. 20396, U.S.N.M.

Host.—Meromyza americana.

Two females from the type locality reared, according to the labels,

from the above-named host by P. Luginbill and recorded in the

Bureau of Entomology under Webster No. 9734. Mr. Luginbill is

unable to state the stage of the host from which the parasite emerged.

The allotype reared by C. N. Ainslie at Elkpoint, South Dakota, is

recorded under Webster No. 8840, and is said to have been reared
" without much question from the pupae of MeroTnyza ameHcana.

There is also a chance that it may have come from a mine of Agro-

myza coquilletti in wheat blades, but this is not likely, as most of the

leaves had been stripped from the stem."
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Superfamily PROCTOTRYPOIDEA.

Family PLATYGASTERIDAE.

POLYMECUS LASIOPTERAE, new species.

Female.—Length 1.1 mm. Head polished, impunctate; antenna!

scape somewhat swollen, pedicel nearly twice as long as thick, about

equal in length to the two first funicle joints combined; first funicle

joint smaller than the second; the second, third, and fourth funicle

joints subequal; club not strongly differentiated from the funicle,

4-jointed, the joints, except the last, subequal and very slightly

longer than broad, the apical joint conic-ovate and about one and

one-half times as long as thick; mesoscutum and mesopleura pol-

ished impunctate, the parapsidal grooves absent; mesoscutellum

polished, convex, without an apical spine ; metapleura longitudinally

aciculate-striate
;
propodeum short, apparently with a carina each

side of the median line; abdomen strongly compressed dorso-ven-

trally, nearly twice as long as the head and thorax, broadest at apex

of the second segment, beyond gradually and evenly tapering to a

point at apex ; first tergite longitudinally striate, the tergites beyond

the first perfectly smooth and polished; second tergite the longest,

about twice the length of the third; tergites beyond the second sub-

equal in length. Whole insect black except base of scape, the tro-

chanters, all tibiae at base, and all tarsi which are more or less tes-

taceous; wings hyaline.

Male.—Agrees with the female, except that the second funicle joint

is more swollen, being much broader and twice as long as the third

joint, the first funicle joint is very small, and the abdomen is barely

longer than the head and thorax combined, spatulate in outline as

seen from above, the apex rounded.

Type-locality.—Elk Point, South Dakota,

Type.—Csit. 20397, U.S.N.M.

Six females and one male reared by C. N. Ainslie from Lasiopfera,

species infesting Muhlenbergia and recorded in the Bureau of Ento-

mology under Webster No. 11838.





DESCRIPTION OF A NEW SPECIES OF MASTODON,
GOMPHOTHERIUM ELEGANS, FROM THE PLEISTO-
CENE OF KANSAS.

By Oliver P. Hay,

Research As.iu.iiitc of the Carnegie In-stituti'in of Wn-:]iingto)i.

The specimen here described was found about 1908 near McPher-

son, Kansas, by Mr. Frank Dillon, of the town named. It was met

with in a sand pit, at a depth of about 35 feet, in section 34, town-

ship 19 north, range 3 west. The tooth was presented to the United

States National Museum by Mr. Dillon.

Type-speHmen.—A lower left hindermost molar, No. 8255, of the

United States National Museum.
Type-locality.—McPherson, McPherson County, Kansas.

Type-formation.—Sheridan beds.

Diagnosis.—The lower hinder molar furnished with six cross-

crests, or five cross-crests and a large talon, a deep longitudinal

median cleft and principal cones and accessory conules. Outer ends

of valleys closed by buttresses and forming trefoils on wear. Inner

ends of valleys partially closed by accessory conules.

Judging from the narrowness of the tooth and the fact that the

crests run across the crown somewhat obliquely, the writer concludes

that it is the lower left hindermost molar. It had not yet been cut

and is therefore wholly unworn. The pulp cavity is large and the

roots had not j^^et been developed. Unfortunately, in the process of

exhumation, the tooth was injured somewhat; but nevertheless it is

in good condition.

The length of the tooth is 217 mm.; its width at the first cross-

crest, 83 mm.; at the fourth, 85 mm. It will be seen from the

measurements and the figures (pi. 26, figs. 1, 2) that the tooth is a

long and relatively narroAv one. There are present six cross-crests,

the hindermost one being something more than a talon. The inner

and the outer halves of each crest are separated by a narrow but

very deep cleft. Each half of each crest may be regarded as com-

posed of two cones, the principal one and another nearer the mesial

cleft. The latter does not rise quite as high as the principal cone

and is separated from the latter by a cleft.

To these four cones of each crest may be added accessory conules.

It is probable that at a later time the median cleft and those sepa-
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rating the parts of each lateral half of the crests would have been

hidden by a deposit of cement; but a specimen of a tooth of G.

foridanum in a similar stage of development has already a rather

thick layer of this.

The outer cones of each crest are furnished with buttresses which

effectually close up the transverse valleys. These buttresses are

mostly composed of subsidiary conules, which cling closely either to

the parts of the principal cone or to one another. The row of conules

forming the anterior buttress of the first crest runs into the anterior

cingulum. The posterior buttress is composed of two conules, the

hinder of Avhich is applied to a conule which forms the anterior

buttress of the second crest. The hinder buttress of this second

crest, apparently of three or four flattened conules, joins the anterior

buttress of the third crest; but it appears to be carried also inward

and downward by a row of flattened conules between the inner halves

of the second and third crests. The posterior buttress of the third

crest is similarly disposed, as is also that of the fourth crest. The
hinder buttress of the fifth crest is less completely developed.

On wear the outer halves of the three anterior crests would pro-

duce each a trefoil: the succeeding two would form less complete

ones.

There is a tendency for the formation of buttresses on the cones of

the inner half of the tooth. In the first transverse valley the inner

buttresses are nearly as complete as the outer ones. In the second

transverse valley there is an accessory conule attached to the front

of the third crest, but none to the rear of the second crest ; nor are

there buttresses on the succeeding crests. At the inner end of the

first transverse valley there is a very large tubercle. There was a

similar one at the inner end of the fourth valley.

The injuries done to the tooth make it difficult to speak with con-

fidence regarding the cingulum, but this appears to have been present

along the outer face of the tooth. At the outer end of each valley

there is a cluster of small tubercles, and these appear to have met

across the base of the outer cones.

The tooth here described resembles somewhat the corresponding

one of Gomyliotlienum tropicum (Cope), of the Blanco Pliocene:

but in the McPherson tooth there are a greater subdivision of the

principal cones and a larger number of accessory conules in the

valleys. It is also not greatly unlike the corresponding tooth of

Gomphotheriiim foridanum^ likewise a Pliocene species. The latter,

however, very larely develops buttresses on both halves of the crests:

and it appears to have had properly only four cross crests and a

talon. Likewise, the principal cones of G. f^oridanum appear to be

more obtuse than those of G. elegans.
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The region about McPherson is covered by deposits which belong

to the Sheridan, or Equus, beds. We ha^-e in this tooth, therefore,

evidence that the bunolophodont mastodons continued on into the

Pleistocene. This is confirmed by the discovery of an upper second

molar probably of this species and of a maxilla with two teeth of

another species in the Pleistocene of Texas. The latter will be

described and figured elsewhere.

The upper second molar mentioned above belongs to the right

side. The tooth is in the collection of Baylor University, at Waco,

Texas. It was found in Pleistocene deposits on Hog Creek, McLen-

nan County, near Speegleville, a town about 8 miles west of Waco.

The crown is practically complete, but the roots are missing. The
length is 145 mm., the width 90 mm. There are three crests and a

large talon. The wear on the two anterior crests has produced on

the inner half of each a large trefoil. Where the enamel of these

trefoils joins the outer cones it is considerably folded. There are

very distinct buttresses on the outer halves of the crests, especially

of the first and second. The anterior buttress of the second crest is

double.

This tooth is larger than the corresponding one of any other masto-

don known to the writer ; but its size corresponds to that of the type

tooth. Its complication is greater than in the hinder molar, but that

might be expected. This tooth resembles somewhat those which

Cope ^ has referred to G. hu7nboldii; but the crests are not so closely

appressed and the enamel is not so strongly folded. The tooth de-

scribed by Cope belonged to the Blanco Pliocene.

EXPLANATION OF PLATE 26.

Gomphotherim elegans. X \.

Figs. 1, 2. Lower third molar found at McPlierson, Kansas.

Fig. 3. Upper second molar found near Waco, Texas.

14th Ann. Rep. Geol. Surv. Texas, p. 60, pis. 16, 17.
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GOMPHOTHERIUM ELEGANS.

For explanation of plate see page 221.





GOMPHUS PARVIDENS, A NEW SPECIES OF DRAGON-
FLY FROM MARYLAND.

By Bertha P. Currie,

0/ the Bureau of Entomology, United .States Department of Agriculture,
Washington.

The new species described herein was collected in a field along the
Anacostia River just west of the Laurel and Berwyn trolley line.
Here the river, in some places only a few yards wide, meanders for
some distance through weedy fields. The banks, in some places low
and level and in others from one to several feet high and abrupt,
are bordered here and there with trees of a low gi-owth. The stream'
is broken in places by rapids or riffles and here and there, during low
water, are bars of sand or gravel. It was a cloudy afternoon in late
May, and the only dragonflies secured were a few specimens of
Ischnura posita and the single Gomphus on which this description
is based.

My thanks are due to Mr. E. B. Williamson, of Bluffton, Indiana,
for reading the manuscript of this paper and contributing valuable
suggestions.

GOMPHUS PARVIDENS. new species.

Male.—Lo^n^h. of abdomen, including appendages, 28.5 mm.;
length of hind wing, 24 mm. Colors dark brown or black, and
yellow. Head yellow, black or brown as follows: Rear of head on
upper half, hind margin of occiput, vertex, antenna, frons basally,
a fine line on fronto-nasal suture, minute spots at base of labrum,
and tips of mandibles. Postocellary vertical ridge somewhat sinuous,'
not attaining the eyes. Occiput about same height as level of eyes,
slightly convex, without median prominence or spine.
Prothorax dark brown, yellow as follows: Front lobe, except line

on hind margin widening to a patch at each end; on median lobe, a
lateral patch and a geminate median spot; anterior to this a pale
triangular depression with apex to the rear (this may darken with
age)

; on hind lobe, a median spot.

Proceedings U. S. National Museum, Vol. 53-No. 2199.
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Mesothorax dorsally brown to beyond the humeral suture, marked
with yellow as follows: Mesothoracic semicollar except for a slight

interruption at middorsal carina ; a line along middorsal carina from
crest to collar; a pair of dorsal stripes one-third to one-half of a

millimeter in width, divergent anteriorly and uniting with ends of

semicollar; a narrow, slightly sinuous antehumeral stripe, inter-

rupted above,^ the part above interruption a wider spot; and the

posterior part of antealar sinus. Lobes between wings yellow. Meso-

thorax and metathorax laterally yellow, except an interrupted nar-

row stripe on first lateral suture, a narrow stripe on second lateral

suture, and other markings as in diagram (pi. 27, fig. 2) ; ventrally

yellow. Legs dark brown, front femora inferiorly and coxae

yellow; hind femora extending to about the center of abdominal

segment 2, armed with numerous short spines, the hairs inconspicu-

ous. Wings (pi. 27, fig. 1) hyaline; veins black, pterostigma

brown, membranule gray; two cells between A^ and J. 2 at their ori-

gin, the proximal and anterior of these the first postanal cell, the

other the distal part of the divided second postanal cell; the first

postanal cell not divided; neither A^ nor A, distinctly angled, two

rows of cells between them to the wing margin.^

Abdomen black or dark brown, yellow as follows: On segments

1 and 2, a middorsal stripe, narrowed apically on 2, and a lateral

stripe including the auricles on 2; on base of 3, a small dorsal

spot, pointed behind, and a larger lateral one; on base of 4 to

7, a similar dorsal and a small lateral spot; on 8 and 9, a broad

lateral patch; 10 ventrally. Segments 7 to 9 moderately expanded,

narrower than the thorax; segment 8 slightly longer on dorsal than

on ventral side ;
^ 8 longer than 9 ; hind margin of 10 somewhat pro-

duced middorsally.

Superior appendages (pi. 28, figs. 1, 2, and 3) dark brown or black,

a little longer than segment 10, acute apically, bearing a small, sym-

^ This Interruption is narrow and perhaps may not always occur.

-The characters in the postanal cells in the genus Oomi)hus have been studied by
Mr. Williamson and the results published by him. (See Williamson, E. B. "The sub-

genus Stylurus Needham : Selys' groups VI and VII of the genus Gomphus (Odonata).
and on the postanal cells of the latter." In Traus. Amer. Eut. See, vol. 27, pp. 205-217,

pis. 8, 9. May, 1901. Gomphus parvidens falls under 1, 1', and 1" in Mr. Williamson's

table, page 215.

The following corrections should be made in his paper :

Page 205, lines 13 and 16, for second read first.

Page 214, under the heading, " North American species," in line beginning " 6. O. sor-

didus," for «p. a. read s. pa.

In key, page 215, in referring to branches of anal vein, throughout for first read

second, and for second read first.

Page 216, in explanation of Plate 8, f.
—

f. is second branch and s.—s. is first branch

of anal vein ; and i. e. is part of first branch of anal vein.

Page 217, under explanation of Plate 9, line 3, for penus read penis.

» Mr. Williamson has shown that the shape of the apex of segment 8 of the abdomen
is difficult of accurate definition as a distinctive character. (See Williamson, E. B.,

'Gomphus pallidus and two new related species (Odonata)." In Ent. News, vol. 25,

pp. 49-58, pis. 4, 5. February, 1914. See pp. 50 and 58 and pi. 4, fig. 8.)
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metrical, neiirly vertical inferior tooth at about three-fourths dis-

tance irom base to apex; in ventral aspect of the appendage (pi. 28,

ficr 2) this tooth is located at the posterior end of an ovate con-

cavity. Inferior appendage (pi. 28, figs. 1, 2, and 3) laterally and

apically black, hairy, about the same length or a little shorter than

the superiors, not extending so far laterad, its hind margin moder-

ately excavate.

Accessory genitalia of second segment (pi. 28, fig. 7) : Anterior

hamules pale yellow at base, dark apically and behind; posterior

hamules nearly vertical (directed a little posteriorly), large, pale

yellow, ending in a hook, brown at tip, which is directed forward

and, viewed ventrally, inward; vesicle large, erect, dark brown, lat-

erally shiny.

Type-locality.—Lnkelnnd, Prince Georges County, Maryland.

T7/pe.—Cat No. 203G7, U.S.N.M.

Described from one specimen collected by the author May 22, 1915,

while it was resting in a field along the Anacostia Eiver.

Before the drawings and photograph were made and the descrip-

tion drawn up, the specimen of Gomphus parvidens met Avith an

accident, in which the left superior appendage was lost and the

wings were slightly damaged. AVhen collected the specimen was not

fully chitinized, and in consequence segment 10 is somewhat distorted

ventrally; but it was bristled, pinned, and spread the day after col-

lection and there was little if any fading or discoloration of the

bright markings in drying.

Gomphus parvidens (pi. 28, figs. 1, 2, 3 and 7; pi. 27, figs. 1 and 2)

may be distinguished from G. hrevis Hagen (pi. 28, figs. 6 and 10; pi.

27, fig. 3), G. ahhreviatus Hagen (pi. 28, figs. 4 and 8), and G. viridi-

frons mne (pi. 28, figs. 5 and 9), to which it seems most nearly re-

lated, by the narrower pale stripes of the thoracic dorsum (compare

pi. 27, figs. 2 and 3), the more symmetrical shape of the male supe-

rior appendages, viewed laterally, and the shape of the accessory

genitalia of the second segment.
"^

The following key will help in distinguishing the males of these

four species:

Key for the separation of the males of Gomphus parvidens, G. brevis, G. viridi-

frons, and G. ahhreviatus.

1. Dorsal thoracic pale stripe (pi. 27, fig. 3) anteriorly from one-half as wide

to wider than adjoining middorsal dark area ; apical half of superior ap-

pendage viewed from side bilaterally unsyminetrical 2

Dorsal thoracic pale stripe (pi. 27. fig. 2) anteriorly about one-fourth as

wide as adjoining middorsal dark area ; apical half of superior appendage

viewed from side almost bilaterally symmetrical parvidens.

77403—Proc. N. M. vol. 53—17 15
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2. Face heavily lined witli black; superior appendages about same length as

inferior appendage brevis.

Face not lined with black; superior appendages plainly longer than inferior

appendage 3

3. Rear of head black, except for one or more small spots near margin of eye;

inferior appendage in lateral aspect strongly narrowing in apical half;

genital vesicle in lateral aspect long, slender, its apical half directed

slightly backward viridifrons.

Hear of head pale on lower half, black on upper half; inferior appendage in

lateral aspect not strongly narrowing in apical half; genital vesicle in

lateral aspect short, stout, erect ahbreviatus.

The following material has been studied: The single male of the

nev^ species Gomphus farvidens^ described herein; 34 males and 34

females of G. hrevis and 7 males and 4 females of G. ahbreviatus^

collected at Orono, INIaine, during June and July of 1898 and 1899

by F. L. Harvey and Bartle Harvey (Coll. U.S.N.M.) ; and a male

of G. viridifrons^ collected at Ohio Pyle, Pennsylvania, June 25,

1900, by E. B. Williamson (Coll. E. B. Williamson).

The specimens from which the drawings were made are so labeled

and, with the exception of Gomphus viridifrons^ are in the collection

of the United States National Museum.

EXPLANATION OF PLATES.

Plate 27.

Figure 1 is from a photograph by Mr. H. J. Paine, of the Bureau of En-

tomologj'. The outlines in figures 2 and 3 are adapted by the writer from one

used by Mr. E. B. Williamson in illustrating markings in the genus Cyano-

gomphus.

Fig. 1.

—

Gomphus parvidcns. Male, dorsal view, X 2.

2.

—

Gomphus parvidcns. Diagram showing pattern of thoracic markings.

3.

—

Gomphus brevis. Diagram showing pattern of thoracic markings.

Plate 28.

Figs. 1-3 and 7. Gomphus parvidcns. 1. Terminal abdominal appendages of

male, dorsal aspect. 2. Same, ventral aspect. 3. Same,

lateral aspect. 7. Accessory male genitalia of second ab-

dominal segment, lateral aspect.

4andS. Gomphus abbrcviatus. 4. Terminal abdominal appendages of

male, lateral aspect. 8. Accessory male genitalia of second

abdominal segment, lateral aspect.

5 and 9. Gomphus viridifrons. 5, Terminal abdominal appendages of

male, lateral aspect. 9. Accessory male genitalia of second

abdominal segment, lateral aspect.

6 and 10. Gomphus brevis. 6. Terminal abdominal appendages of male,

lateral aspect. 10. Accessory male genitalia of second ab-

dominal segment, lateral aspect.

Drawings for all figures executed by Miss Esther Hart,

of the Bureau of Entomology.
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GOMPHUS PARVIDENS AND GOMPHUS BREVIS.

For explanation of plate see page 226.
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GOMPHUS PARVIDENS, G. ABBREVIATUS, G. VIRIDIFRONS. AND G. BREVlS.

For explanation of plate see page 226.





A REMAKKABLE OCCURRENCE OF CALCITE IN SILK^I
FIED WOOD.

By Edgar T. Wherry,
Assistant Curator Division of Mineralogy and Petrology.

D Wnl^n^ V ,7' ?'''''i'^
^'"' ^""^^^^^ ^y ^^'^- CharlesD A^alcott in lellowstone National Park during the summer of

It IS dark brown in color and shows, even to the naked eyeunmistakable vegetable fiber. Dotted through the mass are minutewhite grains, with rhombic crystal outlines, and with dark central

.V It fi 1 r '' ^'"'^ examined by Dr. F. H. Knowlton and
Identified as Sequoia magnifica Knowlton.^ The major part of thereplacing material is silica, but the crystal grains are calcite, and

l^dy^S^^^ ^-'- -^" that a special

When thin sections are examined under the microscope the posi-ons of the ca cite grains are found to bear no definite relation tothe ^ood structure; tl>ey cut across the cells in all directions. Thevare bounded by somewhat convex crystal planes; by measuring thtangle between the trace of the vertical axis (lo;ated by the fnte

"

ference figure in convergent polarized light), and these planes, in anumber of grains lying on their sides, the dominant form was determined to be e, the half negative rhombohedron : observed ai-oc'
calculated 20= 15'. The base, ., is sometimes obscurely deveL'ed'as ,s also the unit rhombohedron r. A few of the grains areS
orysta s, but the majority of them are formed by thf intergro,vth°„
several crystals. The individuals appear always to be nterl iwnin twinning position, the twinning plane being r, the unit rh^mbohedron, the vertical axes accordingly making .^rngies of 90" Ic'Tvithone another, and e.xtinction in the two parts of the twin bein "Ittimes nearly simultaneous. This twinnino- i= „«..„ , I?" .

several thin lamellae making up .-' c^nrat pit" f urgi^I" wMl^

PROCEEDINGS U. S. NaTIONaI MUSEUM. VOL. 63-2M0.
'
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The most interesting features of these calcites are their inclusions

and exclusions of wood fiber. The relations of these can be best

appreciated by reference to the illustrations accompanying this

article. Their main features may be summed up here. Toward the

center of each grain a portion of the wood fiber is preserved as an

inclusion. The cells have not been greatly distorted, but the out-

lines of the groups of cells are determined by the crystallographic

character of the grains. As a result of the elongation of inclusions

in poij^synthetic twinning lamellae curious symmetrical figures have

been produced, some of them resembling insects. The cells are com-

pletely enveloped in calcite substance, and no silica has been observed

in any of the included portions of wood.

Surrounding the central group of wood cells there is usually a zone

of entirely clear calcite, although in some instances the cells extend

outward and are continuous with those outside the crystal. Toward

the outer edge of the clear zone there is usually a band of very

minute, disrupted fragments of cells; and these often descend along

the boundaries of twinning lamellae into the mass of undisturbed

cells at the center.

The margins of the crystals are generally sharply outlined against

the darker wood, and the crystal faces are always distinctly curved.

The phenomena exhibited outside the crystals are also noteworthy.

In all cases where any considerable proportion of a calcite crystal

is clear a dense black rim surrounds it. This is evidently composed

of wood cell material crowded out of the growing crystal. The wood

structure just beyond this rim is sometimes curved around the crys-

tals, although usually no effect whatever can be observed. These

relations show that the wood must have been decomposed to such

an extent that it soaked up the solutions as does a sponge, and had

lost practically all rigidity, so that compression exerted by growing

crystals produced no effect beyond the cells in the immediate neigh-

borhood of the crystals.

Outside of the calcite crystals the wood cells are, in general, very

well preserved as dark-brown carbonaceous matter. Between crossed

nicols all openings are seen to be completely filled with quartz, an

individual crystal occupying each cell. The deposition of this has

evidently taken place from solutions which permeated the whole

cell structure; and since crystallization occurred about as rapidly on

one side of a cell wall as on the other, the structure was not dis-

torted thereby.

A certain amount of distortion is shown by the wood cells, but it

is of such a type as to indicate that it was produced b}'^ the pressure

of overlying sediment on the rotted wood, rather than by the growing

of crystals. If anything the cells included in the calcite grains are
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less affected than those without, indicating that the growth of the

calcite took place fairly early in the history of the specimen.

That the calcite was the first mineral to form is shown by the facts

that its grains possess crystal outline and inclose only woody matter,

never silica. When calcite crystallizes from solutions contained in

the pore spaces, between grains of sand it frequently incloses the

latter, yielding "sand calcites," df which many occurrences have

been described. In the present instance the Avood, in the process of

deca}'^, evidently became saturated with a solution capable of de-

positing calcite, and wood cells were inclosed, much as are the sand

grains in the " sand calcites."

The only reasonable hypothesis which suggests itself to account

for the outer portions of the crystals excluding wood cells instead

of including them is that of decrease in rate of crystallization. It is

well known in the stud}'^ of crj'stallization that the rapid formation

of crystals renders them particularly likely to inclose mother liquor,

gas bubbles, or foreign particles suspended in the solution; slow

formation, on the other hand, furnishes opportunity for the grow-

ing crystals to push aside such obstacles. According to this view

the solutions percolating into the decomposing wood were at first

well saturated with calcium carbonate, and when crystallization was
inaugurated—perhaps by warming, by changes in pressure, or by re-

moval of carbon dioxide through the agency of bacteria—it went
ahead at first at a relatively rapid rate. The wood cells were at this

time included in the crystals.

As the solutions became depleted in calcium carbonate, however,

the rate of crj'^stallization naturally slowed down and exclusion of

the cells took place. In time growth ceased, and a rim of cell ma-
terial surrounded the crystals. Then a slight renewal of calcium

carbonate in the solution occurred, and a thin layer of crystal matter

deposited over the surface of the previously formed crystals; this

also excluded most of the cell matter in its path, but traces remained
behind to mark the level of temporary cessation of growth. Silica

solutions then flowed in, and all remaining cavities were filled by
quartz.

EXPLANATION OF PLATES.

On the plates are shown photomicrographs of thin sections of the wood con-

taining calcite ci'ystals.

Plate 29.

(Enlai'ged 10 times.)

Shows simple and twinned crystals, different forms of inclusions, the lack of

Influence of the wood structure on the directions of crystal gi-owth, and the lack

of distortion of the wood cells by the crystals.
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Plate 30.

(Enlarged 20 times.)

Fig. 1. Shows at top a simple crystal with central inclusion, outer clear zone,

and thin line of dark matter near margin, the heaping up of a dark rim at

sides, and the slight parting of the cells at either end. Near the bottom a

twinned crystal, with the inclusion continuous with the outer cells at one end

and partitioned among the twinning lamellae at the other; the lack of distortion
of the cells is evident.

Fig. 2. Shows near center large irregularly twinned crystals, with the in-

cluded cells partially continuous with those outside, but greater distortion

toward the margin than in the center of the crystal.

Plate 31.

(Enlarged 20 times.)

Fig. 1 (part of Plate 29, further enlarged). Shows compound twin crystals

with marked partition of inclusions among the several parts of the twins,

yielding insectlike forms. The dark rims of excluded cell material are also

well developed.

Fig. 2. Shows symmetrical partition of inclusion in a "fish tail" twin

crystal.

Fig. 3. Shows at top a crystal seen end on, the central Inclusion being slightly

eccentric. Below, a multiple twin with unusually faint inclusions.
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SiuciFiED Wood Containing Calcite.

For explanation of plate see page 229.
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SiLiciFiED Wood Containing Calcite.

For explanation of plate see page 230.
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SiLiciFiED Wood Containing Calcite.

For explanation of plate see page 230.





AN ASYMMETRICAL BIRD-LOUSE FOUND ON THREE
DIFFERENT SPECIES OF TROUPIALS.

By John Howard Paixe,

Of ihc Bureau of Entomology, United States Department of Agriculture.

In a paper on the possible relation of the Mallophaga to bird phy-

logeny, Harrison (1914) mentions and figures the heads of three

asymmetrical species of bird-lice, Lipenrus quadrimacidatus Piaget.

L. asymmctricus Piagot, and Degeeriella asyinmetrka Nitzsch, con-

sidering them congeneric, inasmuch as all three are from related

hosts, all Struthiones.

The writer, however, has recently come into possession of several

specimens of both sexes of an asymmetrical form taken from skins of

three closely related Icterids, collected by the Smithsonian Biological

Survey of the Panama Canal Zone in 1911 and 1912—viz, Waglers
Oropendola, Zarynchus vmgleri (Cana, E. Panama, Feb. 12, 1912),

and two Caciques, Cacicus microrhynchus (Rio Indio, Canal Zone,

Feb. 8, 1911) and Ostinops decumanus {= Cassiciis cristatns in

Giebel and Piaget) (Bosca de Cupe, June 19, 1912). The speciniens

of ^lallophaga have been deposited in the collection of the United

States National Museum.
This peculiar species (pi. 32, fig. a) is Giebel's Philopeterus

aTTibiguus^ the asymmetrical character of which has passed unnoticed

since its description, an oversight probably explained by the fact that

this most striking feature is completely omitted in Giebel's figures,

though accurately described in the text (Giebel, 1847). Piaget

(1880), in redescribing the species, of which he saw no material,

makes no mention of its asymmetry. Giebel's specimens were from
Cassicus cnstatus, which corresponds specifically with one of the

writer's host records.

Carriker (1903) has described a species from Zanjnchus wagleri
under the name of Nirmus francisci, which corresponds in host
species and in all characters to P. amhifjims, except that no mention
of asymmetry is made. It is described, however, as having an emar-
ginate clypeus and is doubtless a synonym.
The type of asymmetry exhibited in P. ambiguus is similar to that

in Degeeriella asymvietrica^ consisting of a rather deep clypeal
emargination, appearing symmetrical in the very youngest stages,

Proceedings U. s. National Museum. Vol. 63-220 1.
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but becoming pushed more and more to one side in the succeeding

instars until, in the adult, the emargination may overlap the chitin-

ous thickening of the side of the head (fig. d).

The species is strikingly marked with pitchy bands and chestnut

blotches on a clear ground. The head is quite conical, a little longer

than broad, with pitchy occular and antennal bands, the latter ex-

tending forward to the anterior margin of the clypeus. The clypeal

emargination is quite deep and extends obliquely from left to right;

it is contained entirely vvdthin the clear, thin central portion of the

clypeus, though sometimes may be pushed slightly over the chitinized

margin of the head at the right; the clypeal signature is entirely

lacking. The sides of the head, in front of the prominent, clear

trabeculae, are concave; antennae with second segment longest and

lighter in color than the three short terminal ones. The temples are

broad and well rounded, and bear a long hair and three short spines;

occiput almost straight with a large, prominent brown signature.

The thorax is shorter and narrower than the head, with pitchy in-

ternal bands. Tarsi with one of the two claws much reduced (fig. h),

clear and inconspicuous. Abdomen of female elliptical with pitchy

lateral bands and peculiarly shaped blotches on the dorsum, which

may be somewhat confused by the presence of median transverse

blotches which show through from the ventral side. Genital blotch

saddle-shaped (fig. c), broadest in front, with two small dark

blotches on the posterior end and two curv^ed, linear blotches, one on

either side at about the middle. Body of male much shorter than

female with more rounded abdomen. Measurements of the female

are given ; the male specimen appears somewhat immature.

Mensuremcnts of female.
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Philopterus ambiguus Giebel, an Asymmetrical Bird-Louse.

For description see pages 231, 232.





A KEPORT ON A COLLECTION OF HYIMENOPTERA
(MOSTLY FROM CALIFORNIA) MADE BY W. M.

GIFFARD.

By S. A. RoiiwER,

Of the. Bxiimv 0/ Entomology, United States Department 0/ Agriculture.

The following paper, which is a contribution from the Branch of

Forest Insects, is a report on a collection of Hymenoptera (mostly

from California) which had been assembled by W. M. Giffard and

received for determination through Dr. L. O. Howard. The types

of all of the new species and specimens of most of the species re-

corded have been presented to the United States National Museum.

Considering the careful Avay in which Mr. Giffard has collected, it

is not surprising that a number of the species proved to be new. In

some of the groups the collection offered some especially interesting

species which although distinct from any described species are closely

allied and serve to indicate progressive modification of specific char-

acters. Especially is this true in Crabro s. 1.

Unless otherwise specified, all the specimens were collected by

W. M. Giffard.

Suborder CHALASTOGASTRA.
Family ARGIDAE.

ARGE, species.

A species allied to clavicomis (Fabricius) from Eldorado County,

California, 8,400 feet, June, 1909, is represented by a single female.

Family TENTHREDINIDAE.
TENTHREDELLA VARIATA (Norton).

A single male from Eldorado County, California, 8,400 feet, col-

lected June, 1909.

STRONGYLOGASTER PACIFICA MacGilliTray.

This species is represented by one female and seven males col-

lected in Eldorado County, California, June, 1909, at an altitude of

8,400 feet.

Proceedings U. S. National Museum, Vol. 53—2202.
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CRATEROCERUS CALIFORNICUS, new species.

Of the described species this new species is more closely allied to

fraternalis (Norton), but is easily distinguished from that species

by size, black prescutum, etc.

Female.—Length, G mm. Clypeus convex, deeply, arcuately

emarginate apically, the lobes rather narrow, rounded apically;

supraclypeal foveae rather small, deep; supracl3'peal area flat;

median fovea deep, U-shaped, slightly breaking through crest;

antennal foveae large, breaking through crest; pentagonal area

poorly defined, trapezoidal
;
postocellar area, well defined on all sides,

about four times as wide as the cephal-caudad length; head shining;

third antennal joint a trifle shorter than the fourth; thorax shining;

stigma broadest near base, tapering to apex; transA-erse radius re-

ceived slightly basad of middle of cell; third cubital cell distinctly

shorter than the second ; sheath stout, strongly oblique below, rounded

apically. Black; angles of pronotum and tegulae yellowish ; sternites

and legs below coxae piceous, paler at knees. Wings hyaline; vena-

tion dark brown, costa and stigma paler.

Type-locality.—Eldorado County, California. Described from

two females collected by "W. M. Giffard, June, 1909, at an altitude

of 8,400 feet.

Type.—Cut No. 19884, U.S.KM.
Paratype in collection of Mr. Giffard.

Suborder CLISTOGRASTER.

Superfamily VESPOIDEA.

The superfamily Vespoidea is here restricted to the old Diploptera

and is easily distinguished from the other groups placed in Vespoidea

by Ashmead in having the posterior margin of the pronotum above

and behind the anterior margin of the tegulae.

Family MASARIDAE.
PSEUDOMASARIS ALBIFRONS Rohwer.

Two males collected by A. Koebele at Tucson, Arizona, June, 1900,

have the femora somewhat darker than in the type.

Family EUMENIDAE.
SYNOMORPH13S DEBILIS Saussnre.

Two males from Tahoe, Eldorado County, collected June, 1909,

at an altitude of G,200 feet.

These specimens differ slightly from eastern specimens in having

the dorsal aspect of the first tergite coarsely punctured, thus agreeing

better with Saussure's description.
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ANCISTROCERUS SEXCINGULATUS Ashmcad.

Three males from Tahoe, Eldorado County, collected June, 1909,

at an altitude of G,200 feet; one male from Summit, Placer County,

July, 1907.

In one specimen from Tahoe there are two small spots on the

scutellum, and in the specimen from Summit these spots are present

and larger.
ANCISTROCERUS SUTTERIANUS Saussure.

One male from Alameda County, collected July, 1907.

ANCISTROCERUS TAHOENSIS, new species.

This species belongs to Saussure's Group II B, p. ISO, " Synopsis

of American Wasps," and judging from the description must re-

semble paridesi Saussure in structure, but the abdomen is not conical

and the color is quite different.

Female.—Length to apex of second tergite 8 mm. Clypeus with

its length and width subequal, surface punctured to irregularly

striate, the apical margin truncate ; front with close almost confluent

punctures; vertex more sparsely punctured, not tuberculate; angles

of the pronotum prominent but not tuberculate; propodeum reticu-

late dorsally, finely striate posteriorly; thorax punctured like the

front; first tergite transverse, almost as wide as second; second

tergite twice as long as the first and not at all reflexed; first two

tergites with a few small scattered punctures; somewhat obscured

by the appressed pubescence. Black; clypeus except margin and a

rather large median basal spot, a spot between the antennae, scape

beneath, dot behind the summit of eyes, anterior margin of the pro-

notum, tegulae, spot beneath, two spots on the scutellum, two spots

on the metanotum, apical margin of the abdominal segments

(slightly broader laterally), an elongate free spot on second tergite,

and legs below the knee, j'cllow; head and thorax with long gray

hair; wings subhyaline, the apical margin dusk}', basal anterior

margin 3'ellowish; costa and stigma yellow, the rest of the venation

brown.

Type-locality.—Tahoe, Eldorado County, California. Described

from a single female collected at an altitude of G,200 feet, in June,

1909, by W. I\r. Giffard.

Type.—Cut No. 20330, U.S.N.M.

ANCISTROCERUS LUCIDUS. new species.

This small slender species is allied to sevcingulatus Ashmead, but

may be readily separated from Ashmcad's species by the sparse

punctures on the front (in sexcingulatus the front is closely, almost

confluently punctured )

.
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Male.—Length to apex of second abdominal segment 5 mm.
Clypeus distinctly broader than long, convex, smooth, the apical

margin deeply arciiately emarginate; supraclypeal area with a dis-

tinct median carina; front shining with sparse well-defined punc-

tures; vertex not tuberculate; thorax punctured similarly to the

front; the anterior margin of the pronotum carinate, the lateral

angles prominent but not tuberculate; depression in front of the

scutellum foveolate; propodeum reticulate dorsally; posterior face

reticulate or striate; first tergite with large well-defined punctures,

the second not quite twice as long and almost impunctate. Black;

clypeus, spot on the mandibles, spot between the antennae, scape

beneath, dot at the summit of the eyes, two spots on the pronotum,

the metanotum, apical margins of the first and second tergites,

tibiae, intermediate femora beneath at the apex, and the four ante-

rior tarsi, yellow., flagellum brownish beneath; wings dusky hyaline;

venation dark brown.

Type-locality.—Tahoe, Eldorado County, California. Described

from four males collected at an altitude of G,200 feet, in June. 1909,

by W. M. Giffard.

Type and parafype.—Cat. No. 20331, U.S.N.M.

Paratypes in Mr. Giffard's collection.

ODYNERUS TRUNCATUS Provancher.

Seven males from Tahoe, Eldorado County, collected June, 1909,

at an altitude of G,200 feet.

ODYNERUS BLANDINUS. new species.

Related to hlandus Saussure, but judging from the original descrip-

tion tlie puncturation of the abdomen in hlandus is much stronger.

Female.—Length to apex of the second tergite, 9.5 mm. Clypeus

with the length and width subequal, convex, and with sparse, well-

defined punctures, the apical margin nearly truncate; supraclypeal

area with a well-defined median carina; front with close, sometimes

confluent punctures; vertex sparsely punctured, not tuberculate;

anterior margin of the pronotum strongly carinate, the angles promi-

nent; thorax with distinct, well-defined or confluent punctures;

dorsal aspect of the propodeum punctato-reticulate, the posterior face

irregularly striate and without well-defined inclosing carinae; ab-

domen opaque, the first segment almost impunctate, the apical mar-

gins of the second, third, fourth, and fifth tergites with closed punc-

tures, but not at all reflex. Black; clypeus except margin and a

median spot, a spot between the antennae, scape beneath, dot at sum-

mit of the eyes, anterior margin of the pronotum, tegulae, spot

beneath, two spots on the scutellum, metanotum, sides of the propo-
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denm, apical margins of the first and follo^Ying tergites, lateral mar-

gins of the first and second tergites connected with the triangular-

f.linped spot, second and following sternites yellow; legs yellow;

coxae above, trochanters, femora above and also beneath at base,

black; tarsi ferruginous; head and thorax with short broAvnish hair;

wings yellowish hyaline, the apical margin slightly dusky; costa

and stigma yellowish, the apical venation brown.

Male.—Length to apex of the second tergite 9 mm. The male

agrees very well with the female in color and structure. The clypeus

is entirely yellow.

Type-localit]/.—Tahoe, Eldorado County, California. Described

from one female and four males collected at an altitude of G,200 feet,

in June, 1900, by W. JSI. Giffard.

Type.—Cat No. 20332, U.S.N.M.

Two paratypes in collection of Mr. Giffard.

Specimens Avhich are probably this species are also collected at

Summit, in Placer County, California. These specimen and a few

ether specimens from Eldorado County which are not considered

as types indicate that this species will vary considerably in the mark-

ings of the scutellum and propodeum ; most of the males have the

scutellum and propodeum black; the marking of the second tergite

varies somewhat, as the median yellow spots are much reduced in

fcize in certain specimens from Summit.

ODYNERUS GIFFARDI, new species.

This species would fall near hlandus in Saussure's Synopsis, but is

easily separated from that species on the puncturation of the ab-

domen, and from the species described above by the yellow spot on

the mesoscutum.

Female.—Length to apex of the second tergite, 7 mm. Clypeus

longer than wide, irregularly striate, the apical margin truncate;

front confluently punctured; vertex not tuberculate; thorax with

distinct well-defined punctures, laterally bipunctate; propodeilm

reticulate above, posterior face striate, without defining carinae;

first tergite about half as long as second, with distinct, scattered

punctures; the second tergite with only setigerous punctures basally

and with a few punctures apically, the apical margin not reflex.

Black; clypeus except a median spot and the lateral and anterior

margins, spot between the antennae, the inner margins of the eyes

to the emargination, scape beneath, spot at the summit of the eyes,

tAvo spots on the pronotum, tcgulae, a large spot beneath, a small dot

in front of the scutellum, metanotum, large spots on the sides of the

propodeum, apical margin of all the tergites, triangular-shaped

lateral spots on the first and second tergites which are confluent with
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the yellow lateral margin, the apical margin of the second and fol-

lowing sternites, basal lateral spot on the second sternite, yellow;

legs black; femora beyond the middle, tibiae and the first joint of

the tarsi j^ellow; the apical joints of the tarsi ferruginous; head

with very short brownish hair; wings dusky hyaline, costa and

stigma and the rest of the venation brownish.

Type-locallti/.—Alameda County, California. Described from five

females collected July, 1907, by W. M. Giffard, for whom this species

is named.

Type.—Cat No. 20333, U.S.N.M.

Two paratypes in Mr. GifFard's collection.

A specimen from the foothills near Santa Barbara, California, col-

lected in August, 1908, probably belongs to this species but the coxae

are yellowish beneath and almost the entire second sternite is yellow.

ODYNERUS ROBUSTUS, new species.

Female.—Length to apex cf the second tergite, 12 mm.; robust.

Clypeus with length and width subequal, irregularly striate medi-

anly, punctured laterally, the apical margin nearly truncate; supra-

clypeal area not carinate; front closel}' punctured; in the area ad-

joining the ocelli the punctures are larger and sometimes confluent;

vertex more sparsely punctured, not tuberculate ; anterior margin of

the pronotum feebly carinate; thorax punctured similarly to the

front; metanotum and dorsal surface of the propodeum coarsely

reticulate
;
posterior face finely striate, without bounding carina ; api-

cal margin of the second tergite with large punctures, but not re-

flexed; apical margin of the third, fourth, and fifth tergites punc-

tured. Black; clypeus except the lateral margin and an elongate

median spot, the inner margin of the eyes to the emargination, a

spot between the antennae, scape beneath, posterior margin of the

eye, line on the pronotum, tegulae, a spot beneath, two small spots

on the scutellum, two spots on the propodeum, apical margin of the

first and following tergites, lateral median triangular spots on the

first and second tergites, apical margin of the second and following

sternites, broader laterally, spot on the coxae beneath, four anterior

femora beneath apically, and tibiae, yellowish; tarsi ferruginous;

head and thorax with dense brownish hair; wings yellowish hyaline,

the apical margin dusky; venation the color of the wings.

Type-locality.—Tahoe, Eldorado County, California. Described

from one female collected at an altitude of G,200 feet, in June, 1909,

by W. M. Giffard.
^ Type.—Cat. No. 20334, U.S.N.M.

ODYNERUS ELDORADENSIS, new species.

If it were not for the color markings, this might be the male of

robustus^ but it differs from that species as follows : Clypeus yellow,
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the apical margin arcuately emarginate; scutellum, piopodeum, and

mesepisternum black; tergites with only the apical margin pnle;

tegulae almost entirely brownish. Length to apex of second tergite,

10 mm.
Type-locality.—Tahoe, Eldorado County, California. Described

from one male collected at an altitude of 0,200 feet by W. M. Giffard.

Type.—Cat. No. 20335, U.S.N.M.

PTEROCHILUS MORRISONI Cresson.

One male from Tahoe, Eldorado County, collected June, 1909, at

an altitude of G,200 feet.

Superfamily MUTILLOIDEA.

Tlie superfamily Mutilloidea as used here is that portion of the

Fossores of Cresson in which the pronotum is large, well developed

laterally, and extends back at least as far as the anterior margin of

the tegulae and does not form a tubercule. The group is easily sepa-

rated from the true Vespoids by the character mentioned under that

superfamily. In the writers opinion, the superfamily Vespoidea as

defined by Ashmead is composed of a number of homogeneous
groups, which it will be desirable to call superfamilies. The name
Mutilloidea is used in preference to Scolioidea, which was intro-

duced by Banks in 1912, because Mutilla is the older genus.

Family MUTILLIDAE.

DASYMUTILLA AUREOLA (Blake).

A single female collected by Blaisdell, July, 1910, in Calaveras

County, California.

Family PSAMMOCHARIDAE.
PSEUDAGENIA METALLICA Banks.

A female from Alameda County, California, July, 1907.

PEPSIS FORMOSA (Say).

Two of each sex collected by Blaisdell in Calaveras County, Cali-

fornia, July, 1910.

PSAMMOCHARES, species.

A single female from San Francisco, California, July, 1907, does
not seem to be described.

PSAMMOCHARES AETHIOPS (Cresson).

A male from Alameda County, California, July, 1907.

PSAMMOCHARES LUCTUOSUS (Cresson).

One female and two males from Tahoe, Eldorado County, Cali-
fornia, June, 1909.
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APORINELLUS CALIFORNICUS, new species.

This species appears to be more closely allied to Aporinellus ferru-

gineipes (Viereck), but does not agree with the description of that

species, being easily differentiated by the red four anterior legs,

relationship of antennal joints, and arcuation of the pronotum.

Female.—Length, 6 mm. Anterior margin of clypeus truncate;

malar space very narrow; inner margin of eye broadly arcuately

marginate about the middle ; ocelli in a low triangle
;
postocellar line

one-fifth longer than the ocellocellar line; antennae slightly tapering,

third and fourth joints subequal; head shining; pronotum shallowly

arcuately emarginate posteriorly; entire thorax shining; dorsal as-

pect of propodeum with a distinct median furrow; longer calcaria

of both the intermediate and posterior tibiae distinctly more than

half as long as basitarsus, that on the intermediate tibiae slightly

longer in proportion than the one on posterior tibiae; radial cell

very short; second cubital cell trapezoidal in outline; second recur-

rent nearly interstitial with second transverse cubitus; the first re-

current one-third of the length of the cell from the first transverse

cubitus; nervulus slightly antefureal; abdomen shining. Black with

very little pubescence; mandibles except apices, anterior margin of

clypeus, all of the femora and tibiae, and basal part of all of the

basitarsi rufus; wings hyaline; venation pale brown.

Type-locality.—Alameda County, California. Described from one

female collected July, 1907, by W. M. Giffard.

Type.—Cat No. 199G7, U.S.N.M.

Superfamily SPHECOIDEA.

Family SPHECIDAE.

CHLOEION CYANEUM Dahlbom.

Two females from Ohio or Texas.

PALMODES LAEVIVENTRIS (Cresron).

One male from the foothills of Santa Barbara County, California,

August, 1907.

AMMOBIA FENSTLVANICA (Linnaens).

Two males from Ohio or Texas.

AMMOBIA ICHNEUMONEA (Llnnaetu).

One female and one male from Ohio or Texas, one of each sex from

San Rafael, California, August, 1909; one male from Calaveras

County, California, July, 1910, collected by Blaisdell.
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SCELIPHRON SERVILLII Lepeletier.

A specimen of each sex from the foothills of Santa Barbara

County, California, August, 1907.

PSAMMOPHILA LUCTUOSA Smith.

Three females from Tahoe, Eldorado County, California, 0,200

feet, June, 1909; one female from Alameda, California, July, 1907;

one female from Summit, Placer County, California, 7,000 feet, July,

1907.

PSAMMOPHILA VIOLACEIPENNIS Lepeletier.

Two females from Tahoe, Eldorado County, California, G,200 feet,

June, 1900; and one male from Alameda, California, July, 1907.

SPHEX SAEVA (Smith).

One female collected by Blaisdell in Calaveras County, California,

July, 1910.
SPHEX VULGAPJS (Cresson).

Three of each sex from Tahoe, Eldorado County, California, G,20D

feet, June, 1909.

OXYBELUS, species.

A single female specimen from the coast of Santa Barbara col-

lected June, 1907, appears to represent a new form, but more material

is needed.

OXYBELUS QUADRINOTATUS Saj.

Two females and four males from San Francisco, July, 1907; two

males from the Santa Barbara coast June, 1907; two females and two

males from Alameda County, July, 1907. These specimens are rather

larger than the eastern form, and have the abdomen more closely

punctured.

LINDENIUS COLUMBIANUS Kohl.

Two females and 12 males from Santa Barbara, California, July,

1907.

These specimens agree very well with Kohl's description, but it is

impossible to make the comparison with pygmaeus. This species is

easily distinguished from errans Fox by the more closely punctured

scutum and by the unusually prominent lateral ridges of the scutum.

Genus SOLENIUS Lepeletier.

Subgenus Hypocrabro Ashmead.

Syn. : Pscudocrabro Ashmead.
Xylocrahro Ashmead.

The groups for which Tlypocrahro and Pscudocrabro were pur-

posed can not be separated in the female (Ashmead's separation was
77403—Proc. N. M. vol. 53—17 16
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based entirely on the types, and according to his characters the

female of packardii -svonld be a Pseudocrabro, while the male Avould

be a Ilypocrahro),, so it is evident they must not be considered as

distinct. Xylocrahro Ashmead {= group scaher Fox) is in habitus

rather different from Uypocrabro and can be well differentiated in

most species by the presence of a foveolate channel on lateral posterior

angle of the propodeum, coarser sculpture, and absence of a fringe

at the side of the pj'gidium. In certain species, however (such as

hanksi Eohwer), there is intergrading {hanksi has habitus and punc-

tuation of Xylocrahro and other characters of Ilypocrahro), so it is

difficult to satisfactorily separate the' two groups. For this reason

the above synonymy is preferred.

SOLENIUS (HyPOCRABRO) IMBUTUS (Fox).

Crabro impntns Fox, Proc. California Acad., ser. 2, vol. 4, 1S94, p. 108.

Crabro (Solcnius Lepeletier) fcrntfflneipcs Rohwek, Ent. News, vol. 19,

lOOS, p. 2.30.

From material in the United States National Museum it is evi-

dent that ferrugineipes Rohwer is only a color form of imhutus

Fox, in which the sternites are black, the spot on the first tergite

is wanting, and the spots on the second tergite are much reduced.

SOLfeNIUS (HYPOCRABRO) NOKONIS (Rohwer).

Crabro (subg. ?) nnkonis Eohwek, Eut. News, IOCS, vol. 19, p. 251.

This species is very close to ch7'ysat'ginus, hut may he distinguished,

as far as the material in the United States National Museum goes,

by the black metanotum and prepectus.

SOLENIUS (HYPOCRABRO) GIFFARDI, new species.

The female of this species runs in Fox's synopsis to packardii

Cresson, to which it is very closely allied, but it may be differentiated

from packardii by the richer livery, the shorter first flagellar joint,

and the less strongly ridged pronotum. The male runs to copulet

25 and differs from imhiitus in markings and sculpture and from

odyneroides by the marks on the sternites and shorter first joint of

the median tarsus.

Female.—Length 11.5 mm. Clypeus with low median projection,

the lateral angles of Avhich are round ; distance between the eyes at

the clypeus about one-fifth greater than the median length of the

clypeus; frcns ^ery closely punctured, almost granular; vertex and
posterior orbits with the punctuation more distinct; ocelli in very

low triangle; postocellar line about one-eighth shorter than the

ocellocular line; first joint of flagellum one-fifth longer than the

second; pronotum not strongly ridged and without a lateral tooth;

mesonotum closely punctato-granular, posteriorly the punctures are
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more distinct; scutellum with close irregular punctures; mesepister-

num striato-punctiite ; episternal groove scarcely foveolate; pro-

podeum with a distinct median channel, dorsally striato-punctate,

posteriorly obscurely reticulate, laterally finely rugulcse; abdomen

shining; the first tergite with punctures a trifle larger and more

separate than any of the folloAving; venation, legs and pygidium

typical of group. Black; mandibles except apically, two obscure

small spots on the clypeus, scape, pedicellum, two large spots

on pronotum (almost contiguous), tubercules mescpisternum an-

teriorly, scutellum, two small spots before the scutellum, a line on

metanotum, a broad band on all of tergites near anterior margin

(interrupted narrowly on third), second sternite medianly, third

sternite laterally, and sixth sternite medianly bright yellow; legs

yellow, coxae, trochanters, and femora above (posterior femore be-

neath), and apical four joints of hind tarsi black; wings dusky

hyaline; venation pale brown; with the usual short pressed silvery

pubescence; the head, thorax and first tergite with rather long

slightly yellowish hair.

Male.—Length 10 mm. First joint of flagellum one-fifth longer

than second; mesoscutum and propodeum more distinctly punctured

than in the female; differs from the female in having most of the

four posterior femora black.

Type-locality.—Alameda County, California. Described from

three females (one type) and two males (one allotype), collected in

July, 1907, by W. M. Giffard, for whom the species is named.

Type.—Cd. No. 2015G, U.S.N.M.

A male and female paratype in Mr. Giffard's collection.

SOLENIUS SEPTENTRIONALIS (Packard).

A male and female from Summit, Placer County, California, col-

lected July 1907 at an altitude of 7,000 feet.

BELEPHARIPUS ATER (Cresson).

A single female from Tahoe, Eldorado County, California, G,200

feet, June 1909.

CRABRO LATIPES Smith.

Five males from Summit, Placer County, California, 7,000 feet,

July 1907.
CRABRO LARGIOR Fox.

One female from Tahoe, Eldorado County, collected June 1909 at

an altitude of G,200 feet.

CRABRO VICINUS Cresson.

Two females from Summit, IMacer County, collected July 1907;

and two females from Tahoe, Eldorado County, collected June 1909

at an altitude of G.200 feet.
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ANTHOPHILUS MULTIMACULATUS Cameron.

One female and six males from the Santa Barbara coast, June 1907.

ANTHOPHILUS PACIFICUS (Cresson).

Five males from Alameda Count}'^, California, July 1907; three

males from the Santa Barbara coast, June 1907.

CERCERIS FINITIMA Cresson.

Thirty-one males from the coast and two from the foothills of

Santa Barbara County, California. Specimens collected in June

and August 1907.

CERCERIS CALIFORNICA Cresson.

One male from Calaveras County, California, collected July, 1910,

by Blaisdell agrees fairly well with Cresson's description.

LARROPSIS TENUICORNIS (Smith).

A single male specimen from Alameda County, California, July,

1907, is not quite typical, as the striae on the propodeum curve

anteriorly.

TACHYSPHEX TERMINATUS (Smith).

One female and three males from Alameda County, California,

July, 1907; and one male from the foothills of Santa Barbara,

California, collected August, 1907. No differences between these and
New Jersey specimens were found.

TACHYSPHEX GIFFARDI, new species.

In Fox's Revision of the North American Larridae this species

traces to montanus Cresson, but differs in clypeal characters, color,

etc. From tarsatus Say, hitei Eohwer, and semirufus Cresson the

punctuation will distinguish.

Female.—Length, 8 mm. Clypeus strongly convex, shining, with

large separate punctures, the anterior margin subtruncate, the lateral

angles not or but slightly produced; frons opaque, granular with dis-

tinct separate punctures in addition; above the anterior ocellus the

granulation is much finer and the punctures closer and better defined

;

the superior interocular line much more than half the inferior inter-

ocular line, greater than the length of antennal joints two plus three

but less than three plus four; antennae scarcely tapering, the third

and fourth joints subequal; scutum and scutellum shining, with dis-

tinct scattered punctures which are closer and finer on the scutum

anteriorly; dorsal aspect of the propodeum coarsely granular; meso-

plurae and sides of propodeum coriaceous; posterior face of the

propodeum transversely striated, the dorsal stria being more promi-
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nent; the first two abcissae of radius subequal, the third a trifle

shorter; abdomen shining, without apparent sculpture; pygidium

one and one-third times as long as basal (base of lateral carinac)

width. Black, abdomen clear red; head and thorax with a small

amount of silvery pile; wings dusky hyaline.

Tyjye-locality.—Summit, Placer County, California. Described

from six females collected in July, 1907, by W. M. Giffard, for whom
the species is named.

Type.—Cat. No. 19927, U.S.N.M.

Two paratypes in Mr. Giffard's collection.

TACHYSPHEX ELDORADENSIS, new species.

In Fox's table this will go to consimilis Fox, but it is larger and

the abdomen is all red. It is closely allied to giffardi Rohwer, but

is larger and the mcsoscutum is much more coarsely sculptured.

Eldoradensis is most closely allied to neomexicanus Rohwer, but

may be separated by the much longer pydidium.

Female.—Length 11 mm. Clypeus strongly convex, shining with

large separate punctures, the anterior margin subtruncate (slightly

wavey) the lateral angles not at all produced; frons coarsely coriace-

ous; intraocellar area with separate distinct punctures, the vertex

similarly but more closely punctured; superior interocular line about

half as long as the inferior, distinctly longer than the second and

third antennal joints but markedly less than the third and fourth;

antennae slightly tapering, the third joint one-fifth shorter than the

fourth; mesoscutum punctured similar to vertex; scutellum shining

more sparsely punctured, not impressed ; dorsal aspect of propodeum

coriaceous, the sides finely striato-granular, the posterior face dis-

tinctly transversely striate; the first and third abcissa of radius

subequal, the second much shorter; abdomen shining, without ap-

parent sculpture, the pj'^gidium three times as long as basal (base of

lateral carinae) width. Black; abdomen clear red; tarsi reddish;

pubescence silvery; wings dusky hyaline.

Type-locality.—Tahoe, Eldorado County, California. One female

collected at an altitude of 6,200 feet, June, 1909, by W. M. Giffard.

Type.—C^ii. No. 19928, U.S.N.M.

TACHYSPHEX PLESLA., new species.

In Fox's synopsis this will fall in with fumipennis, but, judging

from the description, it is not closely allied to that species.

Female.—Length 8 mm. Clypeus convex, shining, with distinct

separate punctures ; the anterior margin with a broad, low, depressed

lobe which is gently rounded; frons coarsely punctato-reticulate

;

intraocellar area with separated punctures; vertex with scattered
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punctures; superior interocular line nearly half as long as the in-

ferior and subequal Avith the second, third, and fourth antenhal

joints; antennae filiform, the third joint one-fourth shorter than

the fourth; mesoscutum punctured similar to the vertex; dorsal

aspect of the propodeum coarsely coriaceous, the sides finely striate,

the posterior face more strongly striate; second abcissa of radius

longer than first or third
;
pygidium sharply narrowing, the carinae

almost obsolete, length and basal (base of carinae) width subequal.

Black; first two and last tergites piceous; wings dusky hyaline;

pubescence sparse and silvery.

Type-locality.—Tahoe, Eldorado County, California. Described

from two females collected at an altitude of 6,200 feet June, 1909, by

W. M. Giffard.

Ti/pe.—Cat. No. 19950, U.S.N.M.

Paratype in Mr. Giffard's collection.

TRYPOXYLON FRIGIDUM Smith.

One male from Piedmont or Oakland, California, collected Octo-

ber, 1910.
TRYPOXYLON ARIZONENSE Fox.

One female collected by Blaisdell, in Calaveras County, California,

July, 1910.

CERATOPHORUS TENAX (Fox),

Two females and four males from Piedmont and Oakland, Cali-

fornia, collected September, 1910. Four females and six males from

Alameda County, California, collected July, 1907.

PEMPHREDON NEARCTICUS Kohl.

A single female from Tahoe, Eldorado County, June, 1909, eleva-

tion 6,200 feet.

CEMONUS GIFFARDI. new epccieg.

In Fox's table ^ this species will run to tenax, but the clypeus and

propodeum readily separate the two species.

Female.—Length, 7.5 mm. Anterior margin of the clypeus with

a broad median projection, the apex of wiiich is shallowly arcutely

bemarginate, so there are three small teeth; front rather sparsely

punctures with a tendency to striato-punctation above the anten-

nae; vertex and posterior orbits shining, sparsely punctured;

antennae nearly filiform, the third joint slightly longer than the

fourth; mesoscutum and scutellum polished with a very few dis-

tinct punctures; mesepisterum coarsely coriaceous to striate; sides

of the propodeum striato-reticulate, dorsad-ventrad; dorsal aspect

» Trans. Amer. Ent. Soc, vol. 19, 1S92, p. 308.
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of piopodeum with distinct carinas basally, which become so re-

duced posteriorly that there is a semicircuhir nearly unsculptured

area; posterior aspects of propodeum punctato-striate; petiole con-

vex above, coarsely sculptured slightly longer than hind coxa and

femora or dilated part of first tergite; gaster polished; nervulus

slightly antefurcal; second recurrent slightly antefucal; second

cubital narrowed by a fifth below. Black sparsely clothed with

long white hair; wings hyaline, dusky apically; ventation dark

brown.

Type-localitrj.—Alameda County, California. Described from one

female collected July, 1907, by W. M. Giffard.

Type.—C^i. No. 20129, U.S.N.M.

STIGMUS FULVIPES FULVIPES Fox.

One female and four males from the foothills near Santa Barbara,

Jime, 1907.

STIGMUS FULVIPES COQUILLETTI Rohwer.

One female from Alameda County, California, collected July,

1907.

DIPLECTRON BIDENTATUS Ashmead. '

One male from Alameda County, collected July, 1907.

This differs from Ashmead's type, which is a male (not female),

in that the white mark on the side of the face is larger and the scape

is pale beneath. This is new to California.

SILAON AFFINIS (Roh^rer).

One female from Alameda County, collected July, 1907.

This is slightly smaller than the type, the mandibles are ferrugi-

nous, and the anterior tibiae have a pale spot exteriorly.

SILAON MAJOR, new species.

May be readily separated from the other American species of this

genus by its large size, dark legs, and by the striation of the propo-

deum.

Female.—Length, 10 mm. Anterior margin of the clypeus ob-

tusely, triangularly produced and with eight or nine strong, short

spines; frontal carina strong, extending from the apex of the

clypeus dividing a short distance above the antennae becoming sub-

parallel and then sharply diverging to the inner margins of the eyes

which it approximates and parallels from the anterior ocellus to the

line drawn tangent to the posterior ocelli; head opaque, with fine,

close punctures; ocelli in acute triangle; the ocellocular line sub-'
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equal with the diameter of a lateral ocellus; vertex and posterior

orbits more sparsely punctured than the front; antennae tapering

apically, the third joint one-fifth longer than the fourth; fourth and

fifth subequal; distance between the eyes at the vertex slightly

greater than the length of the second and third antennal joints:

mesoscutum with distinct, well-defined punctures which become con-

fluent laterally; scuteilum similarly punctured; mesepisternum

coarsely granular; dorsal aspect of the propodeum with oblique

striae except in the apical middle where the striae are transverse,

and there is a median longitudinal carina; sides of the propodeum

strongly, irregularly longitudinally striate; posterior face truncate,

transversely striate; nervulus slightly beyond the basal; second

cubital receiving both recurrent veins at a distance from the trans-

verse cubiti subequal with the length of the petiole of the second

cubital; legs hardly spined, longer calcarium of the posterior tibia

half as long as the posterior basitarsus; pygidial area with small,

separate, well-defined punctures. Black; abdomen rufous; apical

joints of the tarsi rufo-piceous ; wings hyaline with the apical margin

dusky; venation dark brown; head and thorax with dense, silvery

pile ; apical margin of the first four tergites with dense, silvery pile.

7'ype-locality.—North Yakima, Washington. Described from one

female collected July 14, 1903, by Eldred Jenne.

Type.—Cat. No. 18998, U.S.N.M.

Male.—What is probably the male of this species was collected in

Alameda County, California, July, 1907, by W. M. Giffard. It

agrees very well in the above description of the female, but the fol-

lowing characters may be added : Length, 6 mm. Clypeus carinato,

produced into a truncate lobe which is again produced into a low,

rounded lobe; antennae distinctly tapering, the joints short, the third

about one-fifth longer than fourth.

This male is not considered part of the type material.

HOPLISUS HAMATUS (Handlirsch).

One male from Tahoe, Eldorado County, collected June, 1909, at

an altitude of 6,200 feet.

HOPLISUS ATRIFRONS (Fox).

Three males from Tahoe, Eldorado County, California, 6,200 feet,

June, 1909.

DIENOPUS HOWARDII (Ashmead).

One male from Summit, Placer County, California, July, 1907.

NYSSON RUSTICUS Cresson.

One female from Tahoe, Eldorado County, collected June, 1909,

at an altitude of 6,200 feet.
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NYSSON (BRACHYSTEGUS) PACIFICUS. new species.

In Fox's table ^ falls next to punilus (Cresson), but that species

has the mesoscutum finely punctured and is otherwise different. In

Cresson's table ^ falls in with comj)actus Cresson, but that species has,

according to Fox, quite ditFerent venation.

Male.—Length, 5 mm. Anterior margin of the clypeus depressed,

broadly rounded, the basal portion convex with a few shallow punc-

tures; eyes one-third closer together at the clypeus than at the vertex;

front with close fine punctures and in addition larger and deeper

punctures in the middle; postocellar line subequal with the ocellocu-

lar; interocellar area not raised or tuberculate; flagellum thickening

apically, the apical joint subequal in length with the two preceding,

obliquely truncate; pronotum rounded; mesoscutum bipunctate, the

larger punctures close and sometimes partly confluent
;
punctures of

the scutellum largely confluent; dorsal aspect of propodeum with

about 10 longitudinal carinae; spines prominent, acute; legs normal;

nervulus postfurcal l<y more than half its length; nervellus ante-

furcal by its length; abdomen very finely granular and in addition

with distinct separate punctures. Black; first tergite except median

apical spot ferruginous ; median spot on pronotum, tubercules, lateral

spots on first fourth tergites (larger on first), yellowish-white;

mandibles and anterior tibiae and tarsi piceous. Clothed w\i\\ the

usual silvery pile which is especially dense on the lateral dorsal

aspect of the propodeum; wings dusky hyaline; venation brown.

Type-locality.—Foothills near Santa Barbara, California. De-

scribed from one male collected August, 1907, by W. M. Giflfard.

Type.—Cat. No. 20162, U.S.N.M.

Family BEMBICIDAE.

STENIOLA DUPLICATA Provancher.

One female collected by A. Koebele at Tucson, Arizona, June, 1900.

BEMBIX SPINOLAE Lepeletier.

One female from Ohio or Texas.

SPHECIUS SPECIOSUS Drnry.

One female from Ohio or Texas.

Superfamily APOIDEA.
XYLOCOPA ORPIFEX Smith.

A male and female from Calaveras County, collected by Blaisdell,

July, 1910.

> Journ. N. Y. Ent. Soc, vol. 4, 1896, p. 12.

Trans. Amer. Ent, Soc, vol. 9, 1882, p. 273.





NEW SPECIES OF BEAR-ANIMALCULE FROM THE
COAST OF NORTH CAROLINA.

By W. P. Hay,

Of the Washington (Diftfr-ict of Columbia) High Schools.

For many years the presence of marine species of tardigrades, or

bear animalcules, on the coasts of Europe has been known to the scien-

tific world. In 1851 Dujardin described^ a remarkable, very minute

species, now known as Microhjda dujaxd'mi (Plate), which had

been discovered two years previously at St. Malo, in northern France.

In 18G5 Schultze described ^ the species now known as Echiniscoides

sigismundl (Schultze) which he had found at Ostend. In 1892

Cucnot found at Roskoff, in northern France, a species which he de-

scribed^ under the name Tetrakentron synaptae^ the creature being a

parasite of Synapta inhaerens. In 1904 Prof. F. Richters discovered

at Kiel and at Bergen, respectively, tv,'o marine species of the genus

Macrohiotus to which he gave the names Macrohiotus sienostoinus

and M. appellbfi *. In 1907 the same indefatigable student of these

microscopic animals, while working at Cancale, found another tardi-

grade which he described ^ as 11alechiniscus gidtell and in 1909, at

Kiel, still another to which he gaA'e the name Batillipes miriis.^

Having kept in touch with the literature of this group it appeared

probable to the writer that some of these animals should appear on

the American Atlantic coast, and at the first opportunity a search for

them was begun. During the summer of 1911, while engaged, at

Beaufort, North Carolina, in the study of the decapod crustaceans of

the region, material was collected from time to time and examined for

tardigrades. The material, as a rule, consisted of the washings from

masses of seaweed, but occasionally the ooze from various parts of

the harbor was obtained. Finally, on September G, some washings

from a large patch of Dictyota were examined and were found to

contain hundreds of tardigrades belonging to the genus Batillipes.

»Ann. Scl. Nat., ser. 3, vol. 10, pp. 158-173,

*Arch. f. mikro. Anat., vol. 1, p. 428.
' Rev. Biol, (lu Nord <le la France, vol. 5, p. IC, pi. 1.

*Zool. Anzelg., vol. 33, p. 84.
» Idem, p. 81.

•Ber. der Senckenb. Naturf. Gesell., 1909, p. 37, pi. 2.
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The live animals were carefully studied, the details of their external

structure were drawn, and a description was written, but before pub-

lishing it it appeared to be desirable to ascertain certain facts about

the European species. A letter to Professor Eichters brought a

prompt reply in the form of a mounted specimen of B. mirus, sev-

eral microphotographs, and a letter suggesting a reexamination of

certain details of structure. For proper examination living speci-

mens were necessary and a wait of a year was inevitable.

In 1912 and 1913 and again in 1914 only a single specimen was

found and time was lacking to complete the work. In 1915 several

specimens were obtained, but so late in the season that an unsatisfac-

tory examination only was possible. In 1916 the writer was unable

to visit the type-locality, and as it may be several years before he

can return, it seems advisable to present what has been ascertained

regarding the animal. It may be known by the following descrip-

tion :

BATILLIPES CAUDATUS. new species.

Plate 33.

Holotype.—Cat. No. 49G39 U.S.N.M., and paratypes Cat. No.

49G40 U.S.N.M., from Beaufort, North Carolina, collected Septem-

ber G, 1911, from Dictyota, obtained from the jetties at the western

end of Shackleford Bank.

Body stout, plump and covered with a finely-granulate, almost

transparent skin. Head broad, flattened, and bearing seven cirri,

one of which is situated on the median line of the top of the head

some distance in front of the eyes; another (paired) is on the

frontal border a little to one side of the middle line; another

(paired) is below the frontal border about on a line with the mouth

and another (paired) is on the lateral border about on a line with

the eyes; all the cirri, with the possible exception of the pair near

the mouth, spring from papillae and the last one bears at its base

an elongate, thin, somewhat triangular flap. The eyes are small

and almost colorless. The margins of the body project beyond and

somewhat overhang the bases of the legs. On each side near the

posterior end there is a slender cirrus and the body terminates in a

small, acuminate tail-like process.

The legs consist of a stumpy basal portion into which the much
smaller foot may be partially telescoped. Each leg of the last pair

has a stout spine on its posterior surface. The foot consists of a

small, knob-like piece to which are attached five, occasionally six,

slender toes which are abruptly expanded at their distal ends into

thin shovel-like portions.

The mouth is situated on the ventral surface of the head and

opens into a slender esophagus on each side of which is a very small

and slender tooth. The teeth do not appear to be forked at their
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upper ends nor have bearers been detected. The pharynx is small,

nearly spherical and does not appear to contain chitinous thicken-

ings. The pharynx opens directly into the large, irregularly lobate

stomach. The reproductive organ lies above the stomach. It is a

large, fusiform structure which begins a little in front of the middle

of the body and extends back nearly to the hind legs where it turns

abruptly downward to join the posterior end of the stomach. Tlie

anal opening has the appearance of a small, round papilla on the

ventral surface immediately in front of the last pair of legs. The
muscle bands underlying the epidermis of the body and those ex-

tending into the legs are quite conspicuous.

In all the specimens examined the stomach is filled with a yellow-

ish or greenish-brown mass evidently of vegetable origin and there

can be no doubt that the animal devours the seaweed on which it

occurs. In some of the specimens the reproductive organ appears

to contain eggs but their outline is so indefinite that it is unsafe to

state their number or character. In most cases the reproductive

organ contains a granular mass the nature of which is hot evident.

The species at hand resembles B. mlrus Eichters in all important

characters but appears to differ markedly in the presence of eyes,

the character of the sense organ at the base of the lateral cirrus of

the head, the presence of the lateral cirri near the posterior end of

the body and in having more slender toes with smaller terminal

expansions.

In Professor Kichters' original description of B. mirus the median

frontal cirrus is not mentioned nor is the posterior tail-like process

although the latter is plainly shown in the microphotograph which

accompanies the description. In a subsequent article ^ the state-

ment is made that the posterior cirri are represented by strong spines

and these are shown in the figure. The frontal cirrus and the

median posterior process are neither mentioned nor shown in the

figure. In the separate of this paper, however, which was received

from Professor Eichters the statement concerning the posterior

strong spines has been struck out and in a manuscript note the tail-

like process is described. In the figure also Professor Eichters has

added the median frontal cirrus and a papilla at the base of the

first pair of cirri.

The specimen of B. mirus which, thanks to Professor Eicliters,

I have been able to examine, is mounted on a slide in such a position

that most of the cirri in question can not be clearly discerned, but

I strongly suspect that B. minis and B. caudatus will be found to

be more alike than they are now believed to be. The posterior pair of

setae in /?. caudatus are extremely delicate and, perhaps because they

» Verb. d. Deutsch. Zool. Gescll., vol. 19, 1900, pp. 84-94, pi. 3, flg. 5.
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bAve been broken off, can not be found in every specimen; for

Ihe same reason they may have been overlooked in B. mirus. The
papilla at the base of the first lateral cirrus does not appear to

be present in B. caudatus at all. The sense organ at the base of

the last lateral cirrus is described as rod-shaped or club-shaped in

B. viirus. In preserved specimens of B. caudatus it has the appear-

ance of a rod but on close examination proves to be a thin flap with

a slight spiral twist. In B. mirus there is some evidence that the

sense organ is similarly formed.

The marine tardigrades are of special interest, as has been pointed

out by Professor Richters in the articles already cited, in that they

furnish conclusive evidence that the group Xenomorphida (=Tardi-

grada of most writers) is an offshoot from the chaetopod worms
and is not at all closely related to the Arachnida near which

it is placed in nearly every textbook on zoology. The legs of the

bear animalcules are properly to be regarded as modified parapodia

and the claws and toes are specialized setae. The cirri of the head,

especially those of Ilalechiniscus and BatilUpes find their counter-

parts only among the Chr.etcpoda.

Five exclusively marine genera of bear animalcules are now
known. A sixth, Macrohiotus contains at least two species which

live in the ocean, several which inhabit fresh water, and a number
which are terrestrial. The genus Milneslum is represented by only

one species and this inhabits fresh water. The genus Diyhascon

contains aquatic (fresh water) and terrestrial species. The genera

Orcella and Echiniscus^ the former with one and the latter with

forty or fifty species, are terrestrial and are found on moss and

lichens. Thus of the ten known genera, six are wholly or partly

marine and only two are strictly terrestrial. This fact points

strongly to a marine origin for the group and, taken in conjunction

with the homologies pointed out hy Professor Ivichters, goes far to

support his belief as to its affinities.

EXPLANATION OF PLATE 33.

BatilHpes caudatus Hay.

Fig. 1. Lateral view.

2. Jaw^q lateral cirrus of head with flap-like appendage at its base.

3. Detail of foot.

4. Female, dorsal view.
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A NEW AMERICAN PARASITE OF THE HESSIAN FLY
(MAYETIOLA DESTRUCTOR SAY).

By P. R. Myers,

Of the Bureau of Entomology, United States Department of Agriculture.

During the course of some biological investigations of the parasitos

of the Hessian fly, MayeiiGla destrudor Say, by Mr. W. R. McConneU
and the author, a parasite new to America was reared from puparia

in great abundance. This parasite runs to Polygnotus Focrster in

Ashmead's key (Monograph of the North American Proctotrypidac).

It was compared with specimens of European Proctorypoid para-

sites of the Hessian fly in the United States National Museum collec-

tion, some of which are labeled Platygaster minuivs Lindeman and
others, Polygnotus (Platygaster) minutus Lindeman. This European
material represents two distinct species. The specimens labeled

Platygaster minutus Lindeman were sent from Russia and are prob-

ably paratypes of Lindeman's species. These specimens are closely

related to our Polygnotus Memalis Forbes but are distinct from those

labeled Polygnotus (Platygaster) minutus Lindeman and the new
species described in this paper. The specimens standing as Polyg-

notus (Platygaster) minutus Lindeman are labeled "France" and were
probably determined by Ashmead. One of these specimens has

"zosinef" written at one end of the label. These specimens aro

apparently the same as the specimens described as a new species in

this paper. This new parasite will be found to compare somewhat
favorably with the original description of Platygaster zcsine Walker,

but his description is too brief and indefinite to enable the writer to

determine whether or not the material before liim represents W^alker's

species. Because of the difficulty encountered in securing authorita-

tively named material or having com.parisons made with the types of

European species at the present time on account of the unsettled

conditions in Europe, it has been decided to describe this American
Hessian fly parasite as a new species, since it is necessary that wo
should have a specific name for use in the notes relating to our inves-

tigations. In the writer's opinion, this new parasite may prove to

bo Platygaster sosine Walker, and in that case it was probably intro-

duced by in Riley 1891 with Pleurotrojns (Entedon) ejngonus (Walker)

Riley, if indeed it-had not already been introduced previous to that

time.

Proceedings U. S. National Musdum. Vol. 53-2204.
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POLYGNOTUS VERNALIS. new species.

Female.—Length about 1.36 mm.; black and shining; front, vor-

tex, occiput, and cheeks transversely rugulosc and bare; mandibles

fusco-testaceous, a few long, scattered, whitish hairs on clypeus and

mandibles; eyes black; antennae lO-jointcd, fusco-piceous; scape

about as long as the four apical joints, longitudinally ruguloso, with

a few scattered whitish hairs; pedicel oblong globose, nearly as long

as first and second joints of the flagellum, pubescence sparse; first

and second joints of flagellum cylindrical, closely united, narrowest of

all joints, pubescence sparse; remaining joints granoso, rounded at

base and truncate at apex, apical joint longest of all; third and

fourth joints subequal, shortest of all, pubescence sparse; joints 5, 6,

7 thickest of all, rather densely pubescent andforming the club; pro-

notum shining, bare, reticulose, mesonotum shining, bare, indis-

tinctly aciculated longitudinally; scutcllum convex, smooth and

polished, distinctly margined, very faintly aciculated, and sparsely

pubescent, foveae at base widened laterally, narrowed medially;

parapsidal furrows very indistinct; propleurae shining and trans-

versely aciculated; mesopleura smooth and polished with transverse

curved aciculations dorsally; metapleura shining with dense whitish

pubescence; propodeum with two broad, rugose, median carinae and

a transversely striated knob at the apex, with long whitish pubescence

except on the knob and between the carinae; lateral carinae distinct;

petiole dorsally sulcate, its base flared especially dorsally to receive

knob on propodeum, densely pubescent except in sulcus; abdomen

ovate, smooth and highly polished, second segment very long, with

two shallow, dorsal concave areas at the base, base hairy; four re-

maining segments very short, a fringe of fine hairs on apex; coxa^

black, trochanters fusco-piceous, femora black, tibiae black except

anterior tibiae which are fusco-piceous at base and apex, tarsi dark

testaceous on middle and posterior legs, a little lighter on the anterior

legs, all apical tarsal joints black; all tibiae and tarsi with white

pubescence; all femora and tibiae aciculated; wings hyaline, very

long, about two and a half times as long as the abdomen.

Allotype.—Essentially the same as the type; second joint of flagel-

lum dilated; apex of abdomen not quite so pointed as in female; all

tarsi fusco-piceous. Antennae 10-jointed. Length, 1.04 mm.
This species may be easily distinguished from Polyjnotus hiemalls

Forbes by the transversely rugulose head, the long wings, long, slender

legs and the body g-3n:)rally of leas robust form.

Tyiic.—Cut. No. 21135, U.S.N.M.

Type and allotype locality.—Hagerstown, Maryland.

Paratype localities.—Pennsylvania: Andersonburg, Butler, East

Waterford, Ford City, Grcensburg, Hellertown, Indiana, Lansdalo,
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Lenape, Lowisburg, Linden, Marysville, Middloburg. Montgomery,
Montoursvillo, Muncy, Northumberland, P^nnbrook, Sellersville,

Red Lion, Vicksbm-g, Warfordsburg. Virgmia: Berryvilie, Front
Royal, Strasburg. West Virginia: Charlestown, Martinsburg.

Described from 12 females and 17 males. Types in United States
National Museum collection. All specimens were reared from Hessian
Fly puparia collected at the above-mentioned localities during the
summer of 1915, by W. R. McConnell and the author.

77403—I'roL'. N. M. vol. 53—17 17





CUBAN AMPHIBIANS AND REPTILES COLLECTED FOR THE
UNITED STATES NATIONAL MUSEUM FROM 1899 TO 1902.

By Leonhard Stejneger,

Head Curator, Department of Biology, United States National Muaeuin.

Shortly after the war with Spain for the liberation of Cuba several

members of the staff of the United States National Museum visited

the island for the purpose of making collections of natural history

specimens.

The principal expedition was that of Messrs. William Palmer and

J. H. Riley, who collected in western Cuba, between Matanzas and

Pinar del Rio, from February 14 to August 7, 1900, including a stay

at Nueva Gerona, Isle of Pines, from June 27 to July 11, The most
important reptile collections were made at Pinar del Rio and in a

locality called El Guama, about 6 miles northwest of the city of Pinar

del Rio from February 18 to March 29; at San Diego de los Banos,

from April 4 to 24; at Guanajay and Mariel, April 27 to May 15, and
at Cabanas May 15 to June 4. The locality El Guamd has become
very important as the type-locality of the as yet unique Bufo longi-

nasus. Mr. Palmer describes it as a smaU store situated in a pleasant

valley in the coffee and tobacco belt, surrounded by precipitous hiUs,

those to the north being covered with pines. Between these hills the

stony beds of mountain streams, nearly dry except for scattered

pools of water at the time of his visit, made their way toward the

south. In one of these rocky beds near the pine woods the precious

type of that minute toad was captured.

About the same time Dr. C. W. Richmond and myself who had
spent several months collecting in Porto Rico, stopped on our return

a few days (Apr. 22 to 24, 1900), at Santiago de Cuba. The visit was
unexpected and all our collecting paraphernalia were packed away.

Dr. H. B. Parker, the resident port surgeon, very kindly supphed us

with some formalin, so that we were able to preserve a number of

specimens which we collected in one of the valleys close to town.

I made very careful color notes on the fresh specimens, which are

incorporated verbatim in the present report.

Mr. B. S. Bowdish, of Demarest, New Jersey, was employed by the

United States National Museum for a short time in the latter part of

1901 and the beginning of 1902. He collected in the eastern part of

the island, principally at Guam^ and in the immediate vicinity of

Proceedings U. S. National Museum. Vol. 53-2205.
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Santiago de Cuba. Guama is a mining camp near the coast, about

40 miles due west from Santiago de Cuba. He describes the region

as a very wild one, with no habitations in the immediate vicinity save

those connected with the camp. The mines are some 5 miles back
from the coast on precipitous hills and the camp was situated just

below them,

Mr. WiUiam Palmer in the latter half of January and the first

half of February, 1902, again visited Cuba, this time the eastern end.

The reptiles collected

were obtained mostly

at Baracoa and at San
Luis and El Cobre, not

far from Santiago de

Cuba,

While stationed at

Matanzas in 1899 Mr.

J, W, Daniel, jr,, made a

small collection of rep-

tiles, which he after-

wards presented to the

United States National

Museum. While not
extensive, it was never-

theless a very interest-

ing lot, since it con-

tained species not ob-

tained by any of the

other parties and here-

tofore represented in

the Museum by unsatis-

factory material only or

not at aU.

I have to thank Dr.

Thomas Barbour for ex

amining and verifying

the identification of the

various species of Anolis

and Eleutherodacttjlus, of which he has made a special study, as well as

for data relating to the specimens of Arrhyton in the Museum of

Comparative Zoology. His various writings on West Indian batra-

chians and reptiles, particularly his Contribution to the Zoogeography

of the West Indies, with especial reference to Amphibians and Rep-
tiles* and The Reptiles and Amphibians of the Isle of Pines ^ have

been of the utmost assistance.

Figs. 1-2.—BuFo PELTOCEPHALUS. Nat. SIZE. No. 28024, U.S.N.

M

NuEVA Gerona, Isle or Pines.

1 Mem. Mus. Comp. Zool., vol. 44, No. 2, 1914. = Ann. Carnegie Mus., vol. 10, pp. 297-308.
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AMPHIBIA.
SALIENTIA.

BUFO LONGINASUS Stejneger.

This diminutive and beautiful toad was the most important

discovery of the Palmer and Riley expedition. A single specimen

was captured by Mr. Palmer at dusk on March 9, 1900. It was

sitting on a rock in a mountain stream near El Guam^, Pinar del Rio,

and no other specimen was seen. Doctor Barbour, who searched for

it at the same place some years later without rediscovering it, has

suggested that its habits, as indicated by the extensively webbed

hind feet, may be quite aquatic, which may account for it being so

difficult to find. It was described in the Proceedings of the United

States National Museum.^

BUFO PELTOCEPHALUS Tschudl.

Figs. 1 to 2.

Judging from the number brought home by Palmer and Riley, this

large toad must be quite common. Numerous specimens were

collected in July at Nueva Gerona, Isle of Pines, and others at El Guama,

Pinar del Rio, in March, and at Guanajay in May. Palmer, in 1902,

sent in additional specimens from El Cobre, captured in Februaiy.

Two views are given of the head of a specimen from the Isle of

Pines. I can discover no difference between the toads from this

island and the main island of Cuba.

Figs. 3-7.—Eleutheeodactylus RicoEDn. 3 X nat. size. No. 27415, U.S.N.M. Pinar del Rio.

ELEUTHERODACTYLUS RICORDII DumSril and Bibron.

Figs. 3 to 7.

Only two specimens were secured—one adult. No. 27414, from

El Guama, and a younger one. No. 27415, from Pinar del Rio, both

in March, 1900.

Although differing somewhat, the two specimens apparently be-

long to the same species.

1 Vol. 28, June 24, 1915, p. 765, flgs, 1-6.
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ELEUTHERODACTYLUS AURICULATUS (Cope).

Three specimens from vSan Diego de los Banos, by Palmer and

Riley, and one from Baracoa. The former thus confirm the occur-

rence of this species in western Cuba. The type came from eastern

Cuba.
ELEUTHERODACTYLUS CUNEATUS (Cope).

Figs, 8 to 12.

A large number of specimens were collected in 1900 at El Guamd
and at San Diego dc los Bancs in March and April. Adult and young

9 11

FlOS. &-12.—ELEUTHER0DACTTLU3 CUNEATUS. 2 X NAT. SIZE. NO. 26854, U.S.N.M. SAN DIEGO
DE LOS BAf}03.

were also taken by Palmer at Baracoa in January, 1902. They have

been compared with the cotypes in the Museum (U.S.N.M. No. 5202)

which were col-

lected in eastern

Cuba by Dr. C.

Wright.

ELEUTHERODACTYLUS
DIMIDIATUS (Cope).

Figs. 13 to 17.

The species is

recorded here, as

Mr. Bowdish, in

December, 19 01,

obtained a speci-

men at Guam&,
No. 29767.

Figs. 13-17.—Eleutherodacttlus dimidutus. 2 X nat. size.

EASTERN Cuba.
No. 29767, U.S.N.M.
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ELEUTHERODACTYLUS VARIANS (Gondlach and Peters).

Figs. 18 to 22.

Five specimens from El Guamfi,, San Diego de los Bafios, and

Mariel, were collected by Palmer and Riley.

19 21

Figs. 18-22.—Eleuthbeodactylus varians. 3 X nat. size. No. 27417, U.S.N.M. El OcamA, Pujar

DEL Rio.

HYLA SEPTENTRIONALIS Bonlenger.

Figs. 23 to 26.

Of this common species Palmer and Riley brought home a large

number of specimens from most of the localities visited, Habana,

23 24 25 26

Figs. 23-28.—Hyla septentrionalis. % x nat. size. No. 27425, U.S.N.M. Pinab del Rio.

Pinar del Rio, San Diego de los Bafios, Guanajay, Cabanas, Marianao,

as well as from the lsl(^ of Pinos.
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Doctor Richmond and myself found it at Santiago de Cuba on
April 22, 1900. A specimen (No. 26794 U.S.N.M., collector's No.
9073) was caught, regarding which I made the following notes at

the time: Iris brassy; a dark grayish hne from nostrils through eye
(pupil) to over and behind tympanum. When caught, the whole
animal was nearly uniform whitish, although sitting on a green leaf;

when taken out of the bag in which it was brought to the laboratory

it was very pale drab above with faint indications of dusky markings
on the back and limbs.

REPTILIA.

SAURIA.

GONATODES FUSCUS (Hallowell).

It is with but slight hesitation that I record the Cuban gecko of

this genus under the above name,* and I can not accept Gonatodes

alhogularis at the present time as the correct name. Gonatodes albo-

gularis was based upon specimens from Martinique,^ and although

they were said to have been collected by Plee, there appears to be
no reason to doubt the authenticity of the locality, since no such
gecko occurs in Porto Rico. But if the types came from Martinique,

the chances are that they agree more nearly with one of the South
American forms, especially as Boulenger has recorded Gonatodes vit-

tatus from the Island of Dominica. If this surmise is correct, the

Cuban gecko must take the name of the Central American form. It

is true that the name Gymnodadylus maculatus ^ has been applied to

specimens doubtfully alleged to have come from Cuba, but I have
had the good fortune to examine the type-specimen in the Museum
in Vienna and found it to agree exactly with specimens from Caracas,

and I have no hesitation in asserting that the Cuban locality is

erroneous; it is probably a female G. vittatus.

I have also been able to examine the type of Gonatodes notatus *

in the Museum at Copenhagen. It is registered as No. 18, and was
collected' by Lieut. H. Koch at Acquin, Haiti. For comparison I

had specimen No. 14, collected in Cuba by Captain Andrea and
recorded by Reinhardt as Gonatodes alhogularis. The difference

i Stenodactylus fuscus Hallowell, Journ. Acad. Nat. Sci. Philadelphia (n. s.), vol. 3, 1855, p. 33 (type-

locality, Nicaragua).
s Gymnodactylus alhogularis Dumeril and Bibron, Erp. G6n., vol. 3, 1835, p. 415 (type-locality, Marti-

nique); Dum(5ril, Cat. M6th Kept. Mus. Paris, vol. 1, 1S51, p. 43.

3 Steindachner, Novara Exp., Zool., vol. 1, Kept., 1867, p. 18, pi. 1, fig. 4 (tJT)e-locality unknown).
* Gonatodes notatus Reinhardt and Liitken, Vid. Medd. Naturh. For. (Copenhagen) 1863 (d. 280); sepa-

rate, p. 128 (type-locality, Acquin, Haiti).
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between the two is not one of coloration only, but the Haitian speci-

men has decidedly larger scales than the Cuban. This observation

I also had occasion to verify in the Museum at Vienna on two speci-

mens from Gonaives, Haiti, so that I have no doubt that the name
Gonatodes notatus can not be applied to the Cuban form. These

Haitian specimens, moreover, had the lateral black band of G. alho-

gularis. The Cuban form consequently differs both from notatus and

from true alhogularis and vittatus in the smaller abdominal and sub-

femoral scales. The coloration appears also quite characteristic,

especially that of the old males. I have before me a color sketch by
Mr. J. H. Riley, made in 1900 from a living specimen taken in Habana.

The male is of a bluish black with head and neck of bright ochra-

ceous 3^ellow. There is a distinct sky-blue narrow line on the labials

under the eye, a small spot of the same color above the ear, and

a crimson spot on the side of the neck on the yellow where it joins

the black body-color. Unfortunately the bright colors of the living

animal fade in alcohol, and I know of no good color description of

of typical Gonatodes fiiscus taken from living specimens, but we have

specimens from Nicaragua in alcohol, for instance. No. 19646, a

male collected by Dr. C. W. Richmond at Greytown, Nicaragua, on

February 12, 1892, which both in color and scutellation exactly

match Mr. Riley's Habana specimens as they now appear in alcohol.

I can not throw much light on the question of the identity of

G. alhogularis and G. vittatus. The United States National Museum
has numerous specimens from Curasao which, from the large sub-

femoral scales and the characteristic coloration, I have no hesitation

in identifying as G. alhogularis; that is, the males have the broad

dark blue band on the side of the neck, uniform grayish back and
white throat. There are also two typical G. vittatus from Venezuela.^

I am unable to appreciate any marked difference in scutellation or

proportions, but the coloration is certainly very different in both sexes.

What puzzles me is that Boulenger refers a male from Curasao to

G. vittatus.^ He afterwards expressed the opinion that G. vittatus is

only a "variety" of G. alhogularis.

Barbour, in his Contribution to the Zoogeography of the West
Indies (p. 256), hints at the possibility of this species having been
introduced fortuitously into Cuba. It is true that most specimens
recorded have been from Habana and Santiago, but Barbour men-
tions a couple of occurrences from other localities, and Palmer and
Riley collected fom* specimens at Mariel.

» Stejneper, Proc. U. S. Nat. Mus., vol. 24, 1901, p. 181.

« Cat. Liz. Brit. Mus., vol. 1, 1885, p. 60.
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TARENTOLA CUBANA Gnndlach and Peters.

Figs. 27 to 29.

A single specimen of this rare species was taken by Bowdish at

Guamd, on January 6, 1902. Unfortunately it was very much
damaged (No. 29777 U.S.N.M.).

27 29

IG8. 27-29.—TABENTOLA CUBANA. 2 X NAT. SIZE. No. 29777, U.8.N.M. , GuamA, easteenICuba.

SPHAERODACTYLUS ELEGANS MacLeay.

In 1834 MacLeay named a Cuban gecko SpTiaeriodactylus elegans.^

It was revived for the present species by Reinhardt and Liitken

m 1863.

Palmer and Riley collected this species at Pinar del Rio, Febru-

ary 23, at Mariel, June 10, and in Habana July 28, 1900. They
also obtained a specimen at Nueva Gerona, on the Isle of Pines, on

July 11.

SPHAERODACTYLUS CINEREUS MacLeay.

Figa. 30 to 34.

This species was also first briefly characterized by Mr. MacLeay ^

as SpTiaeriodactylus dnereus from Cuban specimens without more
definite locality. Cocteau's employment of the name did not take

place mitil late in 1837, probably in December, when it appeared in

the second "livraison" of de la Sagra's Histoire Physique, Politique

> Proc. Zool. Soc. London, 1834, p. 12; Trans. Zool. Sec. London, vol. 1, p. 193.
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et Naturelle de I'lle de Cuba on plate 18. The text was not pub-
lished until the following year.

-SPHAERODACTYLUS CINEREUS. 2J X NAT. SIZE. NO. 27390, U.S.N.M. PINAB DEL RiO.—
34, 8 X NAT. SIZE. LEPIDOSIS OF MIDDLE OF BACK. SAME SPECIMEN.

Numerous specimens were collected by Palmer and Riley in

various localities, namely, at Pinar del Rio, Mariel, and Habana.

SPHAERODACTYLUS NOTATUS Balrd.

Palmer and Riley did not obtain this species, but Bowdish col-

lected one at Guamfi, on January 2, 1902.

HEMIDACTYLUS MABOUIA (Moreau de Jonn6s).

Two specimens were collected by Palmer and RUey on May 9,

1900, at Mariel. One of these specimens has been described in detail

and figured in my Herpetology of Porto Rico.^ According to Cocte«u
this species is widely distributed in Cuba.

CUAMAELEOLIS CHAMAELEONIDES (Dnmeril and Bibron).

Figa. 35 to 38.

Of this large and grotesque lizard, so different from all

the other anoles, Palmer and Riley collected a number of

specimens at Santiago de Vegas and San Diego de los

36

Figs. 35-36. -Chamaeleolis chamaeleonides. i x nat. size. No. 27.502, U.S.N.M. San Diego de
LOS BaSOS.—37 REPRESENTS THE SIDE OF THE TAIL AT ABOUT THE FIFTH VERTICIL, IJ X NAT. SIZE;
38, THE LEPIDOSIS OF THE SIDE OP BACK, § X NAT. SIZE.

Baflos. Palmer collected another specimen at Baracoa in 1902. Re-
cently the United States National Museum lias received specimens

1 Rep. U. S. Nat. Mm., 1902 (1904), p. 699, flgs. 40-44.
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collected by Dr. Paul Bartsch and Mr. J. B. Henderson at Cabanas,

La Mulata, and Cape San Antonio.

DEIROPTYX VERMICULATA (Dumgril and Bibron).

Figs. 39 to 41.

This large anolis is so isolated and unrelated not only to the other

species in Cuba, but to all known species of the whole anoline sub-

family, that its recogni-

tion as a separate generic

type is justly called for.

The most obvious struc-

tural character which is

miique in the group is the

absence of a dewlap and

the presence of a trans-

verse throat fold.

Palmer and Riley, who
collected numerous speci-

mens at San Diego de los

Banos and at El Guama,
Pinar del Rio, corrobor-

ate Doctor Gundlach's
observation that this species takes to the water when pursued or

wounded,
ANOLIS EQUESTRIS Merrem.

Figs. 42 to 45.

Four adult specimens were collected by Palmer and Riley at El
Guama, Pinar del Rio, at San Diego de los Banos, and at Guanajay.
Bowdish obtained one at Guama the following year.

41

Figs. 39^0.—Deiroptertx VERMICULATA. Nat. size. No. 27335,

U.S.N.M. El GuAM.i, Pinar del Rio.—41. Side of tail of
SAME AT ABOUT THE FIFTH VERTICIL. 2J X NAT. SIZE.

FIGS. 42-43.-ANGUS EQUESTRIS. § X NAT. SIZE. NO. 27504, U.S.N.M. SAN DiEGO DE LOS BaSOS.-

ii REPRESENTS SIDE OF TAIL AT ABOUT THE FIFTH VERTICIL.—15, PART OF DORSAL CREST AND LEPI-

BOSIS IJNAT. size; SAME INDIVIDUAL.

ANOLIS HOMOLECHIS (Cope).

Figs. 46 to 48.

This species was originally described by Cope as Xipliosurus Jiomo-

lecUs,^ from a specimen in British Museum, the habitat of which was

1 Proc. Acad. Nat. Hist., Philadelphia, 1864, p. 169,
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unknown beyond the fact that it was from some island in the West
Indies. When Boiilenger, in 1885, pubhshed the second volume of

his Catalogue of Lizards the specimen was still unique and the par-

ticular island to which it belongs unknown. However, in 1892 Miiller,

of Basel, recorded it from Cuba,* and since then it has been found

there by nearly all collectors ; thus, by Doctor Richmond and myself

in 1900 at Santiago de Cuba, in eastern Cuba, and by Palmer and
Riley in the western part. Thc}^ brought home numerous specimens

from San Diego de los Banos, where it must have been very common,
and also from El Guamd, Caimito, Mariol,

as vrell as from Nuevo Gcrona, Isle of

Pines. It is quite remark-

able that this rather con-

spicuous species escaped

the attention of Doctor

Gundlach.

At Santiago de Cuba on

April 23, 1900, 1 took the

followmg color notes from.

a specimen collected by
Doctor Richmond (No.

26770 U.S.N.M., collec-

tor's. No. 9074): Iris

blackish -brown; edge of

eyeUds bright yeUow
;
gen-

eral color above Isabella

colored with a wash of

cinnamon, especially on the fl .nks ; a series of faintly indicated narrow
dusky chevron marks with t!ie points turned backward on the median
Une of the back; on sacrum a larger, irregular, dusky mark on each
side; on the sides of back and flanks numerous vertical rows of small

pale dots more or less margined with dusky ; a faint narrow pale line

from above shoulder to insertion of hind limb; suboculars whitish;

tail with the merest indication of dusky crossbars ; throat and fore-

neck white, the sides of throat with several series of darkish gray
spots ; rest of underside dehcate straw-yellow, gradually merging into

the white of the foreneck and the cinnamon of the flanks ; underside
of limbs with minute gray dots; a line composed of blackish dots

along posterior edge of forclimb and outer edge of tibia; a series of

yellow dusky-margined ocelli on posterior edge of femur; dewlap
pale pearl-gray with distant white scales and slightly thickened ante-

rior edge of white scales; tongue flesh colored; a low l)ut long nuchal
fold and a low dorsal fold; on the tail a pretty high crest of tho

A. cristatellus order, but the end of the tail seems to be prehensile to

Figs. 46-47.—Anolis homoi.echis. 2 X nat. size. No. 2B770,

U.S.N.M. Santiago de Cuba.—48 represents .''ide of
TAIL .AT about THE FIFTH VERTICIL, 4 X NAT. SIZE, OF SAME
individual.

' Verh. Naturf. Ges. Basel, vol. 10, pt. 1, p. 2n.
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some extent, inasmuch as the specimen which was held captive for

a little while occasionally rolled the tip of the tail up under him

much after the fashion of a true chameleon. The specimen before

it was caught was of a nearly uniform rich dark brown.

ANGUS LUCIUS DamSrU and Bibron.

Three specimens were collected by Palmer and Riley at Matanzas

on February 14, 1900.

ANOLIS ARGENTEOLUS Cope.

Figs. 49 to 51.

Four specimens collected by myself on April 22, 1914, near Santiago

in the eastern part of the island, shortly after Mr. Palmer obtained

the Matanzas specimens of A.

lucius, afforded a chance for

direct comparison of these two

species which Boulenger had
united.^ The differences are

many and the separation fully

justified, as already set forth by
Doctor Barbour.2

A specimen (No. 26777 U.S.

N.M., collector's No. 9071) col-

lected by myseK was colored as

follows : Ground color above pale

ecru-drab with faint dusky mark-

ings and a series of white spots,

ill defined but more or less margined with dusky down the median line

of the back; tail cross-banded witli pale dusky; supralabials and sub-

ocular white; underside white, waxy, almost translucent, the throat

with narrow gray divergent lines which disappear on the neck ; dewlap

whitish with series of rather close-set white scales; tongue white.

Several smaller individuals, with scarcely a dewlap, resemble the

specimen described, but the whole belly is decidedly primrose-yellow,

not white as the rest of the under surface. Found principally on

trunks of trees with pale-colored bark.

Additional specimens were collected by Palmer in 1902 at El Cobre

and San Luis.
ANOLIS SAGREI Dutneril and Bibron.

Figs. 52 to 54.

Large series of this common species were secured by all the parties.

A mere enumeration of the locaUties will be sufficient : San Diego de

los Banos ; Santiago de Cuba ; El Guamd, Pinar del Rio
;
Quemadas

;

Matanzas; Pinar del Rio; Guanajay; Caimito; Mariel; Cabanas;

Habana; San Luis; El Cobre; andNuevoGeronaon the Isle of Pines.

Figs. 49-50.- -Anolis argenteolxjs. 2 X nat. size.

No. 26777, U.S.N.M. Santiago de Cuba —51 rep-

resents THE LEPIDOSIS OF THE SIDE OF TAIL AT

ABOUT THE FIFTH VERTICIL, 4 X NAT. SIZE, FROM

SAME INDIVIDUAL.

iCat. Liz. Brit. Mus., vol. 2, 1885, p. 45. « Mem. Mus. Comp. Zool., vol. 44, No. 2, March, 1914, p. 285.
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Figs. 52-53.—Anolis sagbei. ^ X nat. size. No. 26771,

U.S.N'.M. Santiago de Cuba.—54 represents side of
TAIL at about the FIFTH VERTICIL, FROM SAME INDIVIDTJAL.

f>)4 X NAT. SIZE.

The following color note on the living specimen was taken by me
at Santiago do Cuba April 22, 1900 (No. 26771, U.S.N.M., collector's

No. 9072) : Ground color above drab more or less washed with rusty,

with indication of cinnamon colored median dorsal band and dusky

cross markings on either

side; tail closely cross-

barred with dusky ; under-

side whitish with pale in-

dications of gray stripes

on side of neck; dewlap

intense scarlet vermillion,

the anterior edge thick-

ened with scales which,

like the distant scales on

the pouch, are straw-

yellow; on back and neck

erectile folds as in Anolis

cristatellus. This species

varies greatly in color, the

ground being often either

much grayer or browner than in the individual described, and the

markings darker and more distinct. In many individuals the

median dorsal cinnamon band is also brighter and more distinctly

defined.

Anolis sagrei is found on the ground and on fence posts, and is

much more wary and shy than the other two species, porcatus and

homolecJiis. With its erectile crests and color, it reminds one of A.

cristatellus, but it is much shyer.

ANOLIS LOYSIANA (Coctean).

The original description of this species is usually quoted as occur-

ring in Compte Rendu des Seances de I'Academie des Sciences

(Paris)', but as a matter of fact the name does not occur there.

It is found, however, in L'lnstitut,^ where the species is properly

diagnosed and named Acantholis loysiana. Cocteau's paper, of which

only an abstract is printed, was presented at the meeting of the

Royal Academy two days before.

A number of specimens of this peculiar species were collected

by Palmer and Riley at San Diego de los Banos April 16 and 17, 1900.

ANOLIS ALUTACEUS Cope.

On the main island only taken at San Diego de los Bafios by
Palmer and Riley in April. Two others were also collected by them
at Nueva Gerona, Isle of Pines, as previously recorded by Barbour.

> Vol. 3, 183C, p. 22f..

» Sec. 1, vol. 4, Aug. 31, 1836, p. 287.

3 Ann. Camegle Mus., vol. 10, 1910, p. 302.
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ANOLIS ANGUSTICEPS Hallowell.

Specimens of this interesting species, the proper name of which has

only recently been available, thanks to Doctor Barbour's researches,

were collected by Palmer and Riley at Nueva Gerona, Isle of Pines,

on June 5, 1900.

ANOLIS MESTREI Barbour.

Of this recently described species ^ Palmer and Riley collected

four specimens—three at San Diego de los Banos and one at El

Guama near Pinar del Rio, the latter according to Mr. Palmer's

notes, near top of mountain.

ANGUS PORCATIS Gray.

Figs. 55 to 57.

A common species. The large series collected at San Diego de

los Banos helped to confirm its specific distinctness from A. caro-

linensis of the southern

United States. Palmer

and Riley collected it

also at Pinar del Rio,

Guanajay, Caimito, Ca-

banas, and Habana, as

well as on the Isle of

Pines. Dr. C. W. Rich-

mond and I met with it

at Santiago de Cuba,

and Mr. Bowdish col-

lected it there and at

Guama.
Among my notes

taken at the time I find

the following color de-

scription of the specimen collected (No. 26776, U.S.N.M., collec-

tor's No. 9069): Above brilliant emerald green changing almost

to raw sienna when shot; underside white washed with "pale blue",

underside of tail with greenish; dewlap light purple with distinct

white scales (no black postocular or transauricular patch) . A some-
what smaller individual at the same time had the dewlap of the

same color and also the same general green body color, but down
the middle of the back it had a well-marked, narrowly dusky-edged
clay-colored band.

FlG3. 65-56.—ANOLIS POECATUS. IJ^ X NAT. SIZE. NO. 26776,

U.S.N.il. Santiago pe Cuba.—57 eepresents side of tail

AT about fifth VERTICIL OF SAME INDmDUAL, 2?-^ X NAT.

SIZE.

' Proc. Biol. Soc. Washington, vol. 29, Tan. 25, 191G, p. 19.
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NAT. SIZE.

DEL Rio.—60 REPRESENTS SIDE OF TAIL,

AT ABOUT THE FIFTH VERTICIL, OF SAME
INDIVIDUAL. 4 X NAT. SIZE.

NOROPS OPHIOLEPIS (Cope).

Figs. 58 to 60.

A good series was obtained by Palmer and Riley at San Diego de

los Banos and Pinar del Rio.

CYCLURA CYCLURA (Cuvier).

Palmer and Riley were very fortunate

in obtaining several fine adults of this

species on the Isle of Pines.

LEIOCEPHALUS CARINATUS Gray.

Figs. 61 to 62.

This species was collected by Bowdish

and by myself at Santiago de Cuba and *"'««• 58-59.- norops ophiolepis. 2 x
1 T-» 1 1 -r.-! . -nT • 1 /-I 1

NAT. SIZE. No. 273G7, U.S.N.M. Penab
by Palmer and Kiley at Mariel, Cabanas,

and Marianao as well as on the Isle of

Pines at Nueva Gerona.

The colors of a freshly killed specimen at Santiago de Cuba (No.

26767 U.S.N.M., collector's No. 9077) are as foUows: Above dark

brownish graywith nar-

row irregular bands of

isabeUa color; head
uniform dark; tail

cross-barred; underside

whitish with oblique

gray bands on throat

and indistinct gray

cross bands on belly to

groin; a black blotch

behind eye and two ob-

lique blackish bands on
side of neck.

LEIOCEPHALUS CUBENSIS
(Gray).

Figs. 63 to 65.

The name L. vittatus

(Hallowoll, 1856) by
which this species is

generally known is 16
years younger than Iropidurus (Leiolaemus) cuhensis Gray, ^ given to

a male specimen collected by W. S. MacLeay in Cuba.

Fig. ei.—LEIOCEPHALUS carinatus. 2 X nat. SIZE. No. 26768,

U.S.N.M. Santiago de Cuba.—62 represents a head length
OP SCALES ON THE MIDDLE OF BACK OF THE SAME INDIVIDUAL.
4 X NAT. SIZE.

77408-

1 Ann. Nat. Hist., vol. 5, Apr. 1840, p. 110.

rroc. X. M. vol. .53—17 18
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Boulenger ^ makes Leiocejyhalus raviceps Cope a synonym of this

species. I have the types of Cope's species (No. 4162 U.S.N.M.)

collected by Charles Wright in "Eastern Cuba" before me and can

affirm that L. ravice'ps is a very distinct species and that the two

have absolutely nothing to do with each other. In fact, they belong

to different sections of the genus. Thus L. cuhensis has three pairs

of prefrontals (exclusive of intemasals) while L. raviceps has only

Figs. 63-64.—Leiocephalus cubensis. 2 X nat. size. No. 27375, U.S.N.M. Pinar del Rio.—65.
REPRESENTS A HEAD LENGTH OF SCALES ON THE MIDDLE OF BACK OF THE SAME INDIVIDUAL. 4 X NAT
SIZE.

two, the posterior pair being exceedingly large. Moreover, L
raviceps is distinguished by much smaller scales, about 20 corre-

sponding to a head length against about 12 in L. cuhensis. It is

related to L. loxogrammus, but not to L. cuhensis.

The latter is widely distributed and was collected by Palmer and
Riley at San Diego de los Banos, at Pinar del Rio, El Guam^,Caimito,
Marianao, and on the Isle of Pines at Nueva Gerona. Also by
Palmer in 1902 at Moro.

LEIOCEPHALUS MACROPUS Cope.

Figs. 66 to 67.

According to the old label in the bottle containing the types of

this species in the United States National Museum, they came from
Monte Verde in Eastern Cuba. The species seems to be confined

to that portion of the island, as it was not collected by Palmer and

» Cat. Liz. Brit. Mus., vol. 2, 1885, p. 163.
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Riley. It was found by Doctor *Richinond and myself at Santiago

de Cuba in 1900, and Palmer, in 1902, coUected it at San Luis and

Baracoa.

The colors of a specimen coUected at Santiago de Cuba
(No. 26769, U.S.N.M., collector's No. 9078) are as fol-

lows: Upper side vinaceus cinnamon with a coppery

gloss; head more cinnamon; tail with blackish cross-

bars narrowly edged with white posteri-

orly ; from nostrils through eye along sides

of neck and body to above and behind in-

sertion of hind leg a broad blackish-brown

band narrowly edged with pale above and

below; upper labials, suboculars, and lower

temporals to ear white; below whitish;

throat and fore neck with numerous gray

dots; lower labials dusky.

CELESTUS DE LA SAGRA (Cocteau).

Figs. 68 to 70.

Fig. 66.

—

Leiocephalus macroptjs.

2 X NAT. SIZE. No. 26769, U.S.N.M.
Santiago DE Cuba.—67 represents
A HEAD LENGTH OF SCALES ON MID-

DLE OF BACK OF SAME INDIVIDUAL,

4 X NAT. SIZE.The portion of de la Sagra's great work
on Cuba, which treated of the lizards was pubhshed before the end
of the year 1838. On the other hand, the fifth volume of Dum6ril

and Bibron's Erpetologie

G6nerale did not appear

until late in 1839 (the

"Avertissement" is dated

Oct. 1, 1839), and Coc-

teau's name for this spe-

cies has a year's priority

over their emendation of

it.

Only one specimen of

this slippery species was
brought home by Palmer
and Riley. It was taken

at Cabanas, on May 15,

1900. The museum,
about the same time obtained a specimen from Mr. J. W. Daniel, jr.,

collected at Matanzas.

AMEIVA AUBERI Cocteau.

Figs. 71 to 76.

This species is usually described as having the gular scales uniform

and minutely granular. This is also the condition in a large number

Figs. 68-70.—Celestus de la sagka. 2 x nat. size.

U.S.N.M. CabaSas.

No. 27647,
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of specimens. However, in most "of them there is a tendency to a

slight enlargement of the median granules and in quite a few there

is a well-pronounced median patch, as shown, for instance, in No.

27370 (fig. 76). This feature in several of our specimens, coupled

with the difference in the relation of the first pair of chin-shields as

shown in figures 73 and 76, and certain color differences which I

Figs. 71-75.—Ameiva AUBEEi. 2Xnat. size. No. 26765, U.S.N.M. Santiago de Cuba.—76 theoat
OF ANOTHEB SPECIMEN, 1§ X NAT. SIZE. NO. 27370; EL GUAMA, PINAR DEL RiO.

noted, at one time induced me to believe that there might be two
species of Ameiva in Cuba. Upon closer examination, however, it

appears that no line can be drawn and that we have to do with a

considerable degree of individual variation only.

Specimens collected by myself at Santiago de Cuba, Apiil 23, 1900,

were much more brilliantly colored than Cocteau's plate 6.* A
male (No. 26765 U.S.N.M., collector's No. 9075) had top of head and
a broad stripe on each side of the middle of the back tawny olive,

the limbs above of the same color with blackish-brown marbMngs;
from the interparietal to the base of the tail on the median fine of

the back a strongly defined whitish line wliich is shghtly washed "vsith

greenish anteriorly and bluish on the sacrum, where it is gradually

» Hist. Fis. Pol. Nat. Cuba, vol. 4.
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widening; on each side of the tawny olive dorsal band a narrow clay-

colored line beginning at the posterior superciharies and ending above

insertion of hind legs; a similar line beginning at the posterior corner

of eye over upper edge of ear to hind limb; between those hnes a

broad brownish-black band, which, however, is tawney olive like

the dorsal band in front of the anterior legs; flanks above pale tawnv

olive dappled %vith pale dots, below colored like the underside and

similarly dotted; tip of snout, chin and labials pale Indian red, under-

side whitish, bell}^ strongly washed with turquoise blue becoming

darker on tail toward the end; throat and foreneck inky black;

tail clear turquoise blue in continuation of the median dorsal stripe;

the dorsal tawney olive band and the lateral brownish-black band

continue on each side of the tail as a dusky stripe tapering off and

disappearing about the middle of the tail and bordered below by a

similarly tapering and disappearing pure white stripe beginning at

the posterior insertion of the femur and basally margined below by
dusky; iris dark brown with an outer pale brown ring.

Another specimen (No. 26766, U.S.N.M., collector's No. 9076),

same date and locality, was exactly like the above except that the

underside of the body instead of being washed with bluish was suf-

fused with flesh color, and the inky throat spot was absent.

CADEA BLANOIDES Stejneger.

Figs. 77 to 80.

This is the species usually known as AmpJiishaena 'punctata Bell,

1828, a name preoccupied by Prince Max von Wied four years

78

79

80

Cauea blanoideh. 2 X nat. size. No. 27845, U.S.N.M. San Diego de los BaSos.

earlier for a Brazilian species. Finding, moreover, that Gray was

correct in considering the Cuban species as the type of a distinct genus,

I changed the name to C'adea hlanoldes}

Palmer and liiley secured specimens at San Diego de los Banos

and at Guanajay.
AMPHISBAENA CUBANA Peters.

Figs. 81 to 84.

Unhke the foregoing species, this one is closely allied to others

inhabiting Haiti, Porto llico, the Virgin Islands, and eastern South

I Proc. Biol. Soo. Washington, vol. 29, Apr. 4, 1916, p. 85.
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America, and the chief difference from these is the unique and curious

fusion of the ocular shield with. the second supralabial, a character

which not only holds good in the types and the two specimens here

Figs. 81-84.—Amphisbaena cubana. 4 x nat. size. No. 26364, U.S.N.M. Matanzas.

recorded, but also in 26 specimens from near Oienfuegos collected

by and reported on by Doctor Barbour.'

Two specimens were collected by Mr. J. W. Daniel, jr., at Matanzas
on February 10, 1899, and presented to the United States National

Museum.

SERPENTES.
EPICRATES ANGULIFER Bibron.

Figs. 85 to 87.

Epicrates striatus, of Haiti, differs from E. angulifer, of Cuba,

normally and most conspicuously by the absence of a complete ring

85

Figs. 85-80. Epicrates angulifer. § x nai. size. No. 27498, U.S.N.M. San Diego de lob

BaSos.—87. Same species, 5 x nat. size. No. 10416, U.S.N.M. Cuba.

of scales around the eye, tw'o labials as a rule touching the eye.

Usually it has only one scale intercalated betw^een the supralabials

1 Mem. Mus. Comp. Z06I., vol. 44, No. 2, March, 1914, p. 317.
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and the loreal while E. angulifer, as a rule, has two. Moreover, in

the latter species three suboculars touch the eye.

None of these conditions, however, are without exceptions. Thus
a true E. striatus figured by Jan ' has two scales between loreal and

labials, and one of our specimens of E. angulifer, the one here figured

(fig. 87), has only one; but in the former the labials touch the eye,

and in the latter they are excluded by three suboculars. On the

strength of a young specimen in the Hamburg Museum, Doctor

Zenneck ^ would unite the two species because it has two suboculars

shutting out the labials from the eye. This specimen (Hamburg
Mus., No. 1410a) I have been able to examine, thanks to Doctor

Pfeffer's kindness. I can affirm that it is only a slightly abnormal

E. striatus. The suboculare are very narrow and only two in number,

and there is only one intercalated shield between loreal and labials.

The characters distinguishing E. striatus and E. angulifer are not

limited to the above, however, for E. angulifer has a marked depres-

sion on the upper portion of the supralabials behind the eyes; the

occipital and temporal shields as well as those on the snout are larger;

and there are also differences in the color pattern.

Palmer and Riley collected specimens at San Diego de los Banos

and at Guanajay.

TROProOPHIS MELANURA (Schlegel).

One specimen was collected at El Guamfi,, Pinar del Rio, on

March 26, 1900, by Palmer and Riley, and another by Bowdish on

January 11, 1902, atGuama,
I am inclined to regard TropidopMs hucculenta (Cope), from

Navassa Island, as belonging near T. melanura rather than to T. macu-

lata, though forming a distinct species. I have examined the type

material (No. 12377, U.S.N.M.) and find the scale formulas of the

three specimens to be as follows;

Scale rows.
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of this truth has been made above in the case of the Cuban and
Haitian species of Epicrates, and I believe that the same holds good

to some extent in the case of the Cuban TropidopMs maculatus (Bib-

ron) and the Haitian T. liaetianus (Cope) . The museum has recently

received two specimens of the latter collected by Dr. A. Busck in San
Francisco Mountain, Santo Domingo (Nos. 35979, 35980). They
both have 27 scale rows and lack interparietals. They thus mate-

rially strengthen the position taken by me in my paper on the Bahama
reptiles (in Shattuck, The Bahama Islands, 1905, p. 336).

TROPIDOPraS PARDALIS (Gundlach).

Figs. 88 to 92.

This species is easily characterized by the low number of ventrals.

In the Cuban specimens in the United States National Museum they

91

F:gs. 88-90.—Tkopidophis pardalis. 21 X nat. size. No. 27392, U.S.N.M. El GuiraA, Pinar del
Rio.—91-92, same species. IJ X nat. size. No. 26360, U.S.N.M. Matanzas.—90 represents the
COLOR pattern AND SHAPE OF TAIL AaEWED FROM THE SIDE.—91 SHOWS THE COLOR PATTERN ACROSS
THE MIDDLE OF THE BODY.—92 SHOWS THE CROSS SECTION OF THE BODY AT THE MIDDLE.

vary between 142 and 158, caudals between 24 and 30, scale rows

between 21 and 25. The character of the vertebral row of scales is a

very uncertain one in these snakes and apparently of no fundamental
importance. In one of the specimens collected by Palmer and Riley

at San Diego de los Banos (No. 27849, U.S.N.M.) it is distinctly

enlarged. They also obtained a specimen at El Guama (No. 27392)

which has only 21 scale rows. Mr. J. W. Daniel, jr., presented tht

United States National Museum with a specimen taken at Matanzas,

February 10, 1899.
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TROPIDOPHIS SEMICINCTUS (Gundlach and Peters).

Figs. 93 to 97.

A specimen of this very distinct species (No. 26361 U.S.N.M.) was

collected by Mr. J. W. Daniel, jr., at Matanzas, in 1899. It has 25

scale rows, 209 ventrals, and 30 caudals.

This species is very closely allied to if not identical with Bocourt's

TropidopMs moreletii} Tlie color pattern is very much alike and

the scale formula nearly identical (type of T. moreletii has 25 scale

rows, 208 ventrals, and 34 caudals) with that of the above specimen.

The special characteristic of T. moreletii is said to be the "tectiform"

shape of the scales, but even in this particular our Cuban specimen

96 97

Figs. 93-95.—Tropidophis semicinctus. 2J X nat. size. No. 26361, U.S.N.M. Matanzas.—96-97

1§ X NAT. SIZE, REPRESENT COLOR PATTERN AND SECTION THROUGH MIDDLE OF BODY OF SAME

SPECIMEN.

matches it, for the scales of the latter show a decided ridge sometimes

approaching a faint keel. The t>'pe of T. moreletii is said to have

been collected by A. Morelet at Vera Paz, Guatemala, but there is

no other record from the mainland that I am aware of. However,

some mistake may have crept in, for Morelet, as we know, collected

also in Cuba. In part confirmation of my doubt as to the correctness

of the locality, I may mention that in A. Dum^ril's Catalogue Metho-

dique de la Collection" des Reptiles du Museum d'Historie Naturelle

de Paris (1851, p. 216), there is listed a Tropidophis maculatus col-

lected by Morelet in Cuba, and I suspect that this may be the same

specimen which afterwards served as the type of T. moreletii.

» BuU. Soc. PhUom. Paris (7), vol. 9, 1885, p. 113; Miss. Sci. Mexlque, Zool., Kept., livr. 11, 1888, pi. 42,

figs. 5-5/.
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TRETANORHINUS VARIABILIS DumerU and Bibron.

Figs. 98 to 101.

Palmer and Riley got this species at Guanajay, San Diego delos Baiios,

and ElGuama in 1900, and in 1902 Mr. Palmer collected it at El Cobre.

Figs. 98-101.—Tretanokhinus variabilis. IJ X nat. size. No. 27393 U.S.N.M. El Guam
PiNAR DEL Rio.—101 SHOWS THE COLOR PATTERN AT ABOUT THE VIDDLE OF THE BODY.

ALSOPHIS ANGULIFER (Bibron).

Figs. 102 to 104.

Of this common species nearly all the parties obtained specimens.

The various localities are as foUov/s: Matanzas, El Guama, Guanajay,

Figs. 102-104.—Alsophis angulifeb. Nat. size. No. 27601, U.S.N.M. San Diego de los BAi5o3

San Diego de los Banos, Cabanas, and Isle of Pines. One of the Isle of

Pines specimens (No. 28071) shows traces of light spots on the scales

on the anterior part of the body, thus tending toward the form
adspersus.
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Measurements of Alsophis angulifer.

Museum and
No.

U.S. Nat. 10410..

U. S. Nat. 12,'?87..

U.S.Nat.l23S7A.
U. S. Nat. 26359.

.

U.S. Nat. 26362..
U.S. Nat. 27397..

U. S. Nat. 27398.

.

U.S. Nat. 27399..
U.S. Nat. 27500..
U.S. Nat. 27501..

U.S. Nat. 276461.

U.S. Nat. 27984..
U.S. Nat. 28071..
U.S. Nat. 28072..

Age.

Adult.

Adult.
Adult.
Adult.

Adult.
Adult.

Adult.
Adult.
Adult.
Adult.

Adult.
Adult.
Adult.
Aduit.

Locality.
When col-

lected.

Cuba.

do
do

Matanzas, Cuba

.do.
El Guamfi,,
Cuba.
do
do

Guana ay. Cuba^
S. Diego de los

Bafios; Cuba.
Cabailas, Cuba .

Isle of Pines.
do
do

Mar. —,1880

By whom
collected.

Prof. E.
Poev.

Gundlach

.

.do.

Feb. 10, 1899
!
J. W. Dan-

iel, jr.

.dc

Mar. 22,1900

Mar. 6, 1900
do

June 1, 1900
Apr. 24,1900

May 15,1900
July s, 1900
July 3, 1900

do

Palmer and
Riley.
do
do
do
do

do
do
do
do

•
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andreae (type-locality, Habana). Having at least 20 specimens of the

latter and seven of the former and finding the variation of the color

pattern in the two forms very slight throughout this large series, he

was quite justified in diagnosing them under different names.

In a series of 20 specimens in the United States National Museum
from the two extreme ends of Cuba proper and also from the Isle

of Pines, a different state of affairs is revealed.

A topotype of T. nehulatus (No. 28036) collected by Palmer and

Riley at Nueva Gerona, Isle of Pines, July 5, 1900, agrees very well

with Barbour's description and figure of this form. The white lat-

eral spots on the anterior part of the body
have a tendency to become elongate on the

fourth and fifth scale rows on each side, and

on the posterior part they actually fuse with

a distinct white dorso-lateral stripe.

Palmer and Riley's specimens from El

Guama, Pinar del Rio (Nos. 27394-5), San

Diego de los Banos (Nos. 27853-6), and Ca-

banas (Nos. 27640-1), as well as one recently

collected by Mr. J. B. Henderson and Dr.

Paul Bartsch, at La Mulata (No. 51845), aU in

western Cuba, agree with Barbour's descrip-

tion and figure of L. andreae and with Rein-

hardt and Lutken's original description of this

species, and show at most some scattered hair-

fine white margins to some of the dorsal scales.

I turn now to the specimens from eastern

Cuba.

A male from Santiago de Cuba (No. 26764, U.S.N.M.) is unique

in having the back crossed from ventrals to ventrals by numerous

(more than 80) light cross bars fonued by the narrow white margins

to the scales. The black intervals are slightly wider than the fight

cross bars. The white margin is possibly slightly emphasized on the

fifth scale row on each side, but there is no noticeable light line except

on each side of the tail.

Bowdish, in the winter of 1901-2, collected four specimens at

Guama. Of these No. 29756 is very much like our topotype of L.

nehulatus mentioned above and nobody would for an instant regard

them as belonging to different species. Moreover, they both resem-

ble greatly Bibron's figure^ of what he called Coluler cursor, or

Dromicus cursor, from Cuba (but without definite locahty). The

other three specimens are an elaboration and exaggeration of this

type and that of the Santiago specimen culminating in No. 29780

which has about 50 distinct white cross bands on the body, with

Figs. 105-107.—LEiMADOPms an-

dreae. 2X NAT. SIZE. No. 26764

U.S.N.M. Santiago de Cuba

> Hist. Fis. PoL Hist. Nat. Cuba, Atlas, 1842, pi. 28.
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broader, more rhomboidal black interspaces caused by the widening

of the white band on the fifth scale row, thus recalling the lateral

stripe of the other specimens and actually continuing as such on the

second scale row of the tail.

From the above material one might be tempted to establish three

somewhat ill-defined subspecies—namely, the melanistic LeimadopJiis

andreae andreae from western Cuba, L. andreae nehulatus from the

Isle of Pines, and a third, characterized by numerous definite whitish

crossbars, from eastern Cuba, were it not for a specimen (No. 29850)

collected by Palmer on January 30, 1902, at Baracoa, near the

extreme eastern end of the island. This specimen is a typical L.

andreae with no indication of white blotches or cross bands. The
only difference is that it has a narrow pale line on the fifth scale row
and that the whitish head pattern is almost obhterated.

Nothing need to ])e said about the specimens with the general

locahty "Cuba" except that the specimen (No. 6183) which the

museum received in 1863 from the Paris museum under the name of

Dromicus fugitivus is much more typical than Cocteau's figure, and
exactly like the specimen figured by Jan.'

A young specimen (No. 27398) collected by Palmer and Riley at

El Guamg,, March 26, 1900, is worthy of mention as being a partial

albino of the typical form, in which the black is absent, the back
being a medium tawny gra}'

.

While I do not attach much importance to the discrepancy in the

number of ventrals and subcaudals shown in the table below because
of the small number of specimens from eastern Cuba, it may be well

to call attention to the fact that both the ventrals and subcaudals
are more numerous, on the average, in the six specimens from the

eastern part of the island. The average number of ventrals in our

10 western specimens is 145. Barbour states that in 7 specimens
from the Isle of Pines, the average is 143 and in an equal number of

Cuban examples in the Museum of Comparative Zoology it is 144.^

As he apparently had no specimens from eastern Cuba, his figures

strongly corroborate those from the United States National Museum
specimens.

1 Icon. Ophid., livr. 23, pi. 5, fig. 2. 2 Ann. Carnegie Mus., vol. 10, 1916, 306.
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Measurements of Leimadophis andreae.

Museum and No.
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fused with prefrontal) combined with a high number of ventrals

(171 to 186, average 177) and subcaudals (69 to 100, average 84.5),

while A. vittatum has a well-separated loreal combined with few
ventrals (112 to 124, average 117.5) and subcaudals (54 to 78, average
64.5).

.-< >y iSS^fi'^
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type is apparently lost and Cope did not give the scale formula of the

species. There can be but little doubt that Bocourt described and

figured the same form as Cope, and the number of ventrals and sub-

caudals of this specimen (ventrals 141, subcaudals 120) coupled with

the peculiarity of the single prefrontal indicates such a radical differ-

ence from either of the other two species as to justify us in retaining

A. redimitum as a good species. The diagnostic characters of the

three species may be briefly tabulated as follows

:

Species.
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LORICATA.

CROCODYLUS ACUTUS Curier.

Fig3. 120 to 122.

To anybody who has examined Seba's plate,' which is the sole

basis of Laurenti's Crocodylus americanus, the application of the

^^^

Figs. 120-121.—Crocodylus acuttjs, youno. § x nat. size. No. 2S760, U.S.N.M. Isle of Pines.
122.—Nat. size. Represents toe anterior dorsal scutellation of the same indi\idvai,.

latter name to the present species seems absurd. That picture is

absolutely unidentifiable.

This species was obtained by Palmer and Riley on the Isle of Pines.

It may be interesting in this connection to point out that neither

Hornaday nor Jeffries Wyman was the first to record the occurrence

of the crocodile in Florida. That was done as earl}^ as 1822 by
Rafinesque who published the fact in the Kentuclsy Gazette.^

The opinion has recently been expressed that Crocodylus rJiombifer

Cuvier is not a good species, but only young specimens of C. acutus.^

Nothing could be further from the truth. C. rhomhifer is a very
distinct species easily characterized by the different dorsal scuteUa-

• Thesaurus, vol. 1, pi. 106. « Now sorios, vol. 1, No. 29, July 18, 1822, p. 3, col. 2.

• Werner, Zool. Jahrb. Syst., vol. 28, p. 265.

77403—Proc. N. M. vol. 53—17 19
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tion as may be seen from the figm'e here presented (fig. 123), which

is taken from a much older specimen than the one given of C. acutus

Fio. 123.—Crocodylus bhombifee. i X nat. size. No. 13578. Cuba. Represents anterior por-

tion OF DORSAL SCUTA.

(fig. 122). The two species may be distinguished by this character

alone as follows:

a*. Dorsal scutes in two median longitudinal regular rows with an interrupted

and irregular row of contiguous scutes on each side of the median rows, the

keels of the latter being lower than the adjacent ones C. acutics.

a'. Dorsal scutes (except anterior and posterior transverse rows) in six longi-

tudinal regular and adjacent rows, the keels of which are of the same

height C. rhombi/er.

124 IJi

Figs. 124-125.—Pskudemys palustris.—J x nat. size. No. 27639, U.S.N.M. CABAflAS.
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TESTUDINATA.

PSEUDEMYS PALUSTRIS (Gmelln).

Figs. 124 to 128.

Two specimens of this, the only fresh-water turtle found in Cuba,
were collected at Cabanas on May 17, 1900, by Palmer and Riley.

JIGS. 126-128.—PSEODEMYS PALU9TEIS. I2fl.—J X NAT. SIZE. 127-128.—NAT. SIZE. NO, 27639, U.S.N.U

.

CABAi^Aa.





AN .UIERICAN SPECIES OF THE HYMENOPTEROUS GENUS
WESMAELIA OF FOERSTER.

By P. R. Myers,

Of the Bureau of Entomology, United States Department of Agriculture.

The description of this species adds an American representative

to this rare and Httle known genus which has hitherto been unrepre-

sented by an American species. The species is apparently a very

close relative of Wesmaelia cremasta Marshall.

WESMAEUA AMERICANA, new species.

Type-locality.—Hagerstown, Marylp,nd, May 15, 1915, W. R.

McConnell, collector.

Type.—Cat. No. 21134, U.S.N.M.

Female.—Length, 4 mm.; reddish testaceous except propodeum
and metanotum, which are black; front and vertex shinning, pubes-

cent, rather finely and closely punctured; occiput and cliecks pol-

ished, nearly bare and ahnost impmictate; face below antcrmae and

clypeus pale, finely punctured, sparsely clothed with white pubes-

cence; mandibles pale, dark reddish testaceous at apex; eyes black;

ocelli dark brown margined with black; antennae 26 jointed, pubes-

cent, pale reddish testaceous at base to fuscus at apex, joints of flagel

cylindrical at base to granose at apex; scape pale, sliming, pubescent,

indistinctly pmictured; carma between antennae; mesonotum shin-

ing, closely and irregularly punctured, pubescent; scutcllum shin-

ing, sparsely pubescent, with sparse indistinct, fine punctures, para-

sidal furrows broad and rugose; mesopleurae sinning with coarse

irregular punctures, also rugose areas beneath wings and near base

just above the venter; metanotum with distmct, widely separated,

longitudinal carinae; propodeum coarsely rugose; abdomen, when
viewed dorsally, elliptical, laterally pyriform, slightly darker than

mesonotum, smooth and polished, petiole smooth and polished at

base and apex, aciculated laterally and indistinctly dorsally at the

middle, a little more than the apical half fuscus, the remainder hya-

line; ovipositor black, about one-fourth the length of second abdo-

Proceedinqs U. S. National Museum. Vol. 63-2206.
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minal segment; legs pale testaceous, last joint of tarsi fuscus; wings,

hyaline, nervures and stigma, pale testaceous.

Allotype essentially the same as type except in the shape of the

abdomen, which is elliptical when viewed dorsally or laterally;

second segment much longer but not compressed laterally; propo-

deum and metanotum not quite as dark; apex of petiole only fuscus

above; antennae not so quite dark toward the apex; eyes, dark

brown; antennae, 27 jointed.

Allotype collected at Ithaca, New York. Paratype female at

Beltsvillc, Maryland, June 15, 1913, by Mr. J. R. Malloch, and para-

type male at Ottawa, Canada.



A MONOGRAPH OF WEST AMERICAN MELANELLID MOL-
LUSKS.

By Paul Bartsch,

Curator, Division of Marine Invertebrates, United States National Museum.

The present monograph completes the discussion of the West
American Mollusks of the superfamily Pyramidelloideae, the Gym-
noglossa, of Malacological Manuals. The superfamily consists of the

families Pyramidellidae, which has been previously treated/ and the

MelanelUdae, here considered.

All the members of the superfamily are small mollusks, the largest

attaining a size but little more than an inch in length. By far the

greater number are elongate conic, but there are some which are

quite rotund and others that range between these two extremes. In

sculpture they vary from smooth to axially ribbed, to spirally striate

or lirate, and combinations of these elements. Anatomically the

members of this superfamily are differentiated from the other Proso-

branchiate mollusks by the absence or extreme depauperation of the

radula.

The' members of the family PyramideUidae are readily distin-

guished from those of the Melanellidae by the fact that the nepionic

whorls are sinistral and tilted; the axis of the early whorls usually

• The PyramiJellidae of the Marine Pliocene and Pleistocene Deposits of California, William H. Dall

and Paul Bartsch, Mem. Cal. Acad. Sci., vol. 3, 1S03, pp. 269-285.

SjTiopsis of the Genera, Subgenera, and section of the Family Pyramidellidae, William H. Dall and

Paul Bartsch, Proc. Biol. Soc. Wash., vol. 17. 1904, pp. 1-16.

Notes on Japanese, Indo- Pacific, and American Pyramidellidae, William H. Dall and Paul Bartsch,

Proc. U. S. Nat. Mus., vol. 30, pp. 321-369, pis. 17-26, May 9, 1£06.

The Pyramldellld Mollusks of the Oregonian Faunal Area, William H. Dall and Paul Bartsch, Proc.

U. 8. Nat. Mus., vol. 33, pp. 491-534, pi. 44-48, Washington, December, 1907.

PyramiieUldae of New England and the adjacent Region, Paul Bartsch, Proc. Best. Soc. Nat. Hist,

vol. 24, pp. 67-113, pis. 11-14, February, 1909.

A Monograph of West American Pyramilellfd Mollusks, William H. Dall and Paul Bartsch, Bull,

U. S. Nat. Mus. No. 68, pp. I-XII and 1-258, pis. 1-30, Washington, Nov. 10, 1£09.

More Notes on the Family Pyramidellidae, Paol Bartsch, The Nautilus, vol. 23, 1909, pp. 54-59.

New species of Shells collected by Mr. John Macoun, at Barclay Sound, Vancouver Islands, British

Columbia, William H. Dall and Paul Bartsch, Canada Dept. of Mines, Memoir No. 14-N, 1910.

Additions to West American Pyramidellid Mollusk Fauna, with descriptions of new species, Paal

Bartsch, Proc. U. S. Nat. Mus., vol. 42, May 17, 1912, pp. 261-289, pi. 35-38.

A Zoogeographic Study based on the Pyramidellid Mollusks of the West Coast of America, Paul Bartsch,

Proc. U. S. Nat. Mus., vol. 42, 1912, pp. 297-349.
*

New species of Mollusks from the Atlantic and Pacific Coasts of Canada, William H. Dall and Paul

Bartsch, Bull. No. 1, Victoria Memorial Museum, pp. 139-146, Oct. 23, 1913.

Proceedings U. S. National Museum, Vol. 53-2207.
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being at right angles to that of the succeeding turns, in the first of

which the nuclear whorls are frequently quite strongly embedded.
In the Melanellidae, on the other hand, the early whorls are dextral

and never tilted or immersed. By far the greater number of the

Pyramidellid moUusks are highly sculptured, a feature almost absent

in the Melanellidae, where varices mark the strongest axial sculp-

tural element and the spiral sculpture scarcely exceeds that of finely

incised lines.

The firet Melanellid to be reported from the west coast of America
was Stilifer astericolus Broderip, a moUusk collected on starfish at

Hood Island of the Galapagos group by Hugh Cuming. This is not

only described here by Broderip ' as a new species, but constitutes

the type of the genus Stilifer there characterized.

Two yeai-s after this appeared G. B. Sowerby's paper on the
" Eulimas," collected by Hugh Cuming and this describes seven

new West American forms ^. These are:

Eulima splendidida Sowerby, from Sancta Elena.

Evlima inierrupta SoY>^erby, from the Gulf of Nocoiyo.

Evlima imhricata Sowerby, from Sancta Elena.

Eulima Jiastata Sowerby, from Sancta Elena.

Eulima pusilla Sowerby, from Sancta Elena.

Eulima varians Sowerby, from Xipixapi.

Eulima acuta Sowerby, from Montiji Bay.

Eight years later (1852), C. B. Adams published his catalogue of

shells collected at Panama, in which he described ' Eulima iota,

Eulima recta, Eulima solitaria.

Two years after this Arthur Adams's Monographs of the Genera

Eulima, Niso and Leiostraca were published.* Here we find tho

previously described species redescribed and figured, and some of

them referred to other genera than those under which they were

originally described

:

Eulima liastata Sowerby, page 794, plate 169, figures 7, 8.

Eulima pusilla Sowerby, page 794, plate 169, figures 9, 10, 21.

Eulima iota C. B. Adams, page 798, plate 169, figure 19.

Niso intcrrupta Sowerby, page 801, plate 170, figure 9.

Niso spleifididula Sowerby, page 801, plate 170, figure 8.

Niso imhricata Sowerby, page 802, plate 170, figure 10.

Leiostraca acuta Sowerby, page 803, plate 170, figure 11.

Leiostraca, varians Sowerby, page 804, plate 170, figures 23, 24.

Leiostraca recta C. B. Adams, page 804, plate 170, figure 25.

The next to make contributions to the west coast members of this

family was Philip P. Carpenter, who devotes pages 438-442 of his

> Proc. Zool. Soc. London, 1832, p. CO.

* Idem, 1834, pp. 6-8.

8 Ann. Lye. Nat. Hist.. N. Y.. 1852, pp. 198-199.

* Sowerby's Thes. Conch., 1834.
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Catalogue of Mazatlan Shells, published in 1857, to it. Here wo find

the following listed

:

Eulima ? hastata Sowerby, page 438.

Eulima sp. ind. (a), page 438.

Eulima sp. ind. (6), page 438.

Leiostraca'i recta C. B. Adams, page 439.

Leiostraca'i solitana C. B. Adams, page 439.

Leiostraca sp. ind. (a), page 439.

Leiosiraca sp. ind. (6), page 440.

Leiostraca linearis Carpenter, page 440.

Leiostraca ? iota, var. retexta Carpenter.

Leiostraca ? distorta, var. yod Carpenter.

All of the forms attributed to C. B. Adams were later found to be

distinct by Carpenter and given names by him.

In 1860 O. A. L. Morch, in his Beitrage zur Molluskenfauna

Central-Amerika's, reached the genus Eulima on page 120 * and de-

scribed Eulima hipartita Morch, from Sonsonate, Mexico, and dis-

cussed Eulima distorta Sowerby and Eulima recta C. B. Adams.

The next pubUcation dealing with West American Melanellidae is

P. P. Carpenter's Review of Prof. C. B. Adams's Catalogue of the

Shells of Panama, from the Type Specimens.* Here he discusses on

pages 356 and 357 the shells described by C. B. Adams and his own
efforts in the Mazatlan Catalogue.

He here raises the name Leiostraca? iota retexta Carpenter, pre-

viously given to his Mazatlan shell ^ to specific rank. He also

separates the Mazatlan shells which he listed under the name
Leiostraca recta C. B. Adams * from the true M. recta C. B. Adams, a

Panamic species, and gives to the Mazatlanic species the name
Leiostraca myoZwto Carpenter, but it will be found that this has a tilted

nucleus which places it in the genus Odostomia. The shell which he

described as Leiostraca solitaria he now considers distinct from C. B.

Adams Eulima solitaria, and he gives it the name Leiostraca producta.

The next paper to deal with these shells was also published by

P. P. Carpenter. It was his Supplementary Report on the Present

State of our Kjiowledge with Regard to the Mollusca of the West
Coast of America.^ Here, on page 659, we find the following species

listed as

—

Eulima micans ? new species.

Eulima compacta ? new species.

Eulima rutila ? new species.

Eulima thersites new species.

There are only a few words of description, which would not enable

even a specialist to determine the species these names were intended

for. They are, however, more fully described later.

> Malak. Blat., vol. G, pp. 120-121. * Mazatlan Catalogue, 1857, p. 439.

* Proc. Zool. Soc. London, 18C3. » Kept. Brit. Ass. Adv. Sci. 1803(1804).

» Mazatlan Catalogue, 1857, pp. 440-441.
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In the following year Doctor Carpenter published his Diagnoses of

New Forms of MoUusks Collected at Cape St. Lucas by Mr. J. Xantus.*

On pages 47 and 48 is his Eulima fuscostrigata described as new.

The next effort was also by Carpenter. In his paper Diagnoses

Specierum et Varietatum novarum MoUuscorum, prope Sinum
Pugetianum a Kennerlio Doctore, nuper decesso, coUectorium,^ on
page 63, there is a complete description of Eulima micans Carpe ter.

In the same year Carpenter published a paper Diagnoses of New
Forms of Mollusks from the West Coast of North America first col-

lected by Col. E. Jewett.3 On pages 396 and 397, Eulima themites

Carpenter is fully described.

StiU another paper by the same author, Descriptions of New
Marine Shells from the Coast of California, appeared the same year.*

On page 221 of this paper we find Eulima ( ? var.) compada Carpenter

and Eulima ( ? var.) rutila Carpenter more fully diagnosed.

In 1866 the Monographs on the genera Leiosiraca, Eulima, and
Niso appeared in LoveU Augustus Reeve's Conchologia Iconica,

and while there is only a single new species, Eulima parva Reeve,

described here, some of the previously described species are here

figured. We find

:

Leiostraca varians Sowerby, plate 1, figures, la, Ih.

Leiostraca recta C. B. Adams, plate 1, figure 3.

Leiostraca acuta Sowerby, plate 2, figure 7.

Eulima hastata Sowerby, plate 2. figure 9.

Eulima pusilla Sowerby, plate 3, figure 25.

Eulima micans Carpenter, plate 3, figure 33.

Eulima iota C. B. Adams, plate 5, figure 34.

Euliina rutila Carpenter, plate 5, figure 37.

Eulima parva Sowerby, plate 5, figure 41.

Niso imhricata Sowerby, plate 1, figure 3.

Niso splendidula Sowerby, plate 1, figure 7.

Niso interrupta Sowerby, plate 1, figures 8a, 8&.

The next year De Folin published his paper I-^es Meleagrinicoles,

in which the following Melanellids are described

:

Chemrdtzia rangii De Folin.

Eulima adamantina De Folia.

Eulima proca De Folin.

Eulima gibba De Fohn,

Eulima elegantissima De Folin,

Eulima elodia De Folin.

Eulima opalina De Folin.

> Ann. Mag. Nat. Hist., ser. 3, vol. 14, 1804.

s Proc. Acad. Nat. Sci. Philadelphia, vol. 17, 1865,

s Ann. Mag. Nat. Hist., ser. 3, vol. 15, 18G5.

* Proc. Gala. Acad. Nat. Sci., vol. 3, 1865.
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De Folin unfortunately cites as type-locality for all the shells

described in this paper two places—one the environs of Negritos

(which may mean Negros Island, Philippines), and the other Isle

aux Pcrles—i. e., Margarita Island, Bay of Panama. In order not

to miss any West iVmerican members, I have quoted all the described

forms.

In 1878 G. B, Sowcrby published his Monograph on the genus

StyVfer} In this he redescribes and figures plate 1, figure 3, Styhfer

astericola Broderip.

Six years later G. B. Sowerby's Monograph on the genus Stylifer

appeared.^ In this we find Stylifer astericolus Broderip described

on page 159 and figured on plate 479, figures 4 and 5.

Two years later Tryon, in his Manual, reached our family.'

Besides giving a treatment of the superspecific groups he describes

and figures ail those previously figured. He also gives figures of

such as he had represented in his collection and he cites all those

known to him to date. From the West Coast of -Vmerica the follow-

ing are listed

:

Eulima nncans Carpenter, page 272, plate 69, figures 29, 30.

Eulima elodia De Folin, page 272.

Eulima parva »Sowerby, page 272, plate 69, iigiu-es 32, 33.

Eulima adamantina De Fohn, page 272.

Eulima gihha De Folin, page 272, plate 69, figure 34.

Eulima opalina De Folin, page 273, plate 69, figure 37.

Eulima proca De Folin, page 273, plate 69, figure 38.

Eulima liastata Sowerby, page 273, plate 69, figure 39.

Eulima iota C. B. Adams, page 274, plate 69, figure 42.

Eulima compacta Carpenter, page 278.

Eulima thersites Carpenter, page 278.

Eulima fuscostrigata, Carpenter, page 278.

Eulima hipartita Morch, page 278.

Eulima varians Sowerby, page 278, plate 70, figures 65, 67.

Eulima ruiila Carpenter, page 279, plate 70, figure 68.

Eulima elegantissima De Folin, page 279, plate 70, figure 69.

Eulima recta C. B. Adams, page 280, plate 70, figure 81.

Eulima acuta Sowerby, page 280, plate 70, figure 82.

Eulima rangii De Folin, page 287, plate 70, figure 20.

Niso splendidula Sowerby, page 287, plate 71, figure 24.

Niso interrupta Sowerb}'^, page 288. plate 71, figures 22, 23.

Niso imhncata Sowerby, page 289, plate 71, figure 31.

Stylifer astericola l^rodcrip, page 290, plate 71, figure 38.

' Rcevo's Conch. Icon., vol. 20, 1878.

« Sowerby's Thes. Conch., 18S4.

» Tryon's Man. Conch., vol. 8, 1886.
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The next Melanellid to be cited is one referred to but not named by
von C. Hartlaiib, who in his Report on the Dredging Operations off

the West Coast of Central America to the Galapagos, to the West
Coast of Mexico, and in the Gulf of California, in charge of Alexander

Agassiz, carried on by the U. S. F'ish Commission steamer Albatross

during 1891, Lieut. Commander Z. L. Tanner, U. S. N., commanding,'

calls attention (p. 147, pi. 4. fig. 25) to a "StyVfer {Mucronalia) para-

sitic upon a crinoid found in the Gulf of Panama." This is named by
Dr. W. H. Dall in 190S.

In 1899 Edward G. Vanatta published a paper on West American
Eulimidae * in which he described the following

:

Eulima lowei Vanatta, page 254, plate 11, figures 9, 10.

Eulima historta Vanatta, pages 254-5, plate 11, figures 7, 8.

Eulima compacta Carpenter, pages 255-6, plate 11, figures 11, 12,

Eulima randolphi Vanatta, page 256, plate 11, figures 13, 14,

Eulima micans Carpenter, pages 256-7, plate 11, figures 1, 2.

Eulima rutila Carpenter, plate 11, figures 5, 6.

Nine yeai-s later the present writer published A New Parasitic

MoUusk of the Genus Eulima.^ In this Eulima ptilocrinicola Bartsch

is characterized.

The year following Dr. William H. Dall * bestowed the name
Stilifer (Mucronalia) bathymetrae upon the moUusk mentioned by
Hartlaub in 1895.

In the same year he published his Descriptions of New Species of

MoUusks from the Pacific Coast of the United States with Notes on

other Mollusks from the same Region.^ On page 253 of this paper

he describes Eulima {?) lomana Dall.

The 3'^ear following William H. Dall and the present writer published

A Monograph of West American PyramideUid Mollusks.^ On page

230, Odostomia (Scalenostoma) rangii De Folin is described and

figured. This is now transferred to the family Melanellidae.

In 1912 the present writer referred to Odostomia (Scalenostoma)

rangii De Folin on page 342 ; he also described and figured Odostomia

(Scalenostoma) babylonia Bartsch (pp. 287-288, pi. 38, fig. 3) of his

paper on Additions to the West American PyramideUid MoUusk
Fauna, with Descriptions of New Species,^ which must now be

referred to the family here discussed.

The last paper dealing with West American Melanellids was pub-

lished by Frank M. Anderson and Bruce Martin on Neocene Record

' BuH. Mus. Comp. Zool. Cambridge, vol. 27, No. 4, lS9o.

« Proc. Acad. Nat. Sci. Philadelphia, 190S, pp. 254, 257, pi. U.
» Proc. U. S. Nat. Mus., vol. 32, 1907, pp. 255-256, pi. i33.

• Bull. Mus. Comp. Zool. Cambridge, vol. 43, 190S, pp. 317-31S.

6 Proc. U. S. Nat. Mus., vol. 34, 1908.

« Bull. 68, U. S. Nat. Mus., 1909.

» Proc. U. 8. Nat. Mus., vol. 42, 1912.



NO. 220T. WEST AMERICAN MELANELLID MOLLVSKS—DARTSCE. 301

in the Temblor Basin, California, and Neocene Deposits of the San
Juan District, San Louis Obispo County.' Here the following are

described and figured: Niso (?) antiseUi Anderson and Martin, p.

65, pi. 7, fig. 22, and Eulima gahhiana Anderson and Martin, p. 68,

pi. 7, fig. 20, the last being a Melanella.

The group covered by the present monograph is by far the most
difficult one that I have thus far treated; the characters are few and

confined in the different groups chiefly to differences in outUne,

flexure, size, weight, and in addition to these, in the case of Stromhi-

formis and Niso, to color patterns. Whatever there may be of merit

in this study, I feel that the credit for it should fall upon the collectors

and institutions that have placed all their material in my hands, for

without this abundance of material, it would have been entirely

impossible to reach the positive conclusions expressed in these pages.

Foremost among these I wish to express my thanks to Dr. H. A.

Pilsbry, of the Philadelphia Academy of Natural Sciences, for the

loan of types, and to Prof. F. B. Loomis of Amherst College, for the

loan of C. B. Adams's types from Panama. Also to the California

Academy of Sciences for similar favors and the Stanford University

for the loan of specimens. Of the private collectors, the material

submitted by Mr. and Mrs. T. S. Oldroyd leads easily, both as far as

number of species and specimens are concerned. These collections

are followed by those of Miss J. M. Cooke; Mrs. Kate Stephens; Dr.

Frank Baker; Dr. Ralph Arnold, whose collection is particularly rich

in fossil material; Dr. S. S. Berry; Prof. F. W. Kelsey; Mr. F. L.

Button; Mrs. Elizabeth E. Johnston; Mr. H. N. Lowe; Mrs. Paula

Ball; Mrs. W. H. Eshnaur; and Mrs. Maria Baldridge. It should

also be here stated that the splendid collections made by the late

Mr. Henry Hemphill and the late Mr. C. W. Gripp, now in other

hands, have materially added to the knowledge of these forms.

This paper would be incomplete, did I fail to express my apprecia-

tion to Dr. William H. Dall, honorary curator of the section of

Mollusks, for his kindly counsel and encouragement while working on
this difficult problem.

The photographs used in the illustrations were mostly made by Mr.

T. W. Smiffie, of the United States National Museum. A few were

taken by Mr. John H. Paine, and all of them were retouched by Mrs.

E. B. Decker, under ray personal supervision.

KEY TO THE WEST AMERICAN QENEEA AND SUBGENERA OF THE FAMILY.

Shell umbilicated Niso, p. 348.

Shell not umblilicated.

Nuclear whorls forming a mucronate apex.

Postnuclear whorls globular Stilifer, p. 352.

Postnuclear whorls not globular.

Postnuclear whorls oval Lamberlia, p. 354.

Postnuclear whorls cylindric Mucronalia, p. 353.

« Proc. Cala. Acad. Scl., ser. 4, vol. 4, 1914.
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Nuclear whorls not forming a mucronate apex.

Shell with a strong peripheral keel Scalenostoma, p. 337.

Shell without a strong peripheral keel.

Inner lip with a twist resembling an obsolete fold Ealiella, p. 336.

Inner lip without a twist resembling an obsolete fold.

Inner lip free, color bands present Eulimostraca, p. 333.

Color bands absent Sabinella, p. 333.

Inner lip not free, appressed to the attenuated base.

Shell with color markings Strombi/ormis, p. 339.

Shell without color markings.

Shell straight Melanella, p. 302.

Shell flexed Balds, p. 319.

Genus MELANELLA Bowdich.

Melanella Bowdich, Elem. Conch., vol. 1, 1822, p. 27. Type Melanella du/rcsnii

Bov:(lich=Eulima Risso, Hist. Nat. Eur. Mer., vol. 4, 1826, p. 123. Type
Eulima elegantissima Risso= Melanella polita (Linnaeus) =Balcis Leach, Syn.

Moll. Grt. Brit., 1852, p. 200. Type Balds arcuata Leach {= Melanella distorta

Jeffreys, see Jeffrey Brit. Conch., vol. 4, 1867, p. 207)~Viireolina monler-

osato, Nom. Conch. Medit., 1884, p. 100. Type Eulima incurva (Renier)

(=Melania distorta Jeffreys, see Bucquoy, Dautzenberg, and Dollfus, Mar.

Rous., vol. 2, 1887, p. 769).

The genus as here constituted embraces the white poHshed mol-

hisks that have the last whorl produced and the inner lip appressed

for its entire length, or at least for the greater part of its length, to

the attenuated base. The shells may be straight or flexed.

The large amount of material before us shows several species

which completely bridge the gap between the straight and the

flexed forms; the flexure in these instances being extremely slight.

For this reason I have combined Balds with Melanella. For con-

venience sake, however, rather than for difference in stnictural

characters, we may retain the name Balds as a group designation.

Subgenus Melanella Bowdich.

Melanella Bowdich, Elm. Conch., vol. 1, 1822, p. 27. Type Melanella dufresnii

Bowdich=JSuhma Risso, Hist. Nat. Eur. Mer., vol. 4, 1826, p. 123. Type
Eulima elegantissima Risso= Melanella polita (Linnaeus).

Melanellas with straight shells.

MELANELLA (MELANELLA) DALLI, new species.

Plate 35, fig. 5.

Shell straight, large, stout, polished, milk-white with irregularly

disposed varices. (Early whorls decollated on both of our speci-

mens), later whorls slightly rounded, appressed at the summit.
Sutures slightly constricted. Base short, well rounded. Aperture

oval, posterior angle acute, outer lip thin, bending slightly forward

immediately after leaving the summit, then backward from the
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poriphory, so that tho basal portion is behind the piano of tho pe-

ripheral edge; inner lip short, moderately thick, curved and slightly

reflected over the base, the reflected portion fusing with tho thin

parietal callus.

Two specimens of this species (Cat. No. 132072), are in tho collec-

tion of the United States National Museum. They came from tho

Gulf of California. Both have lost their tips; one of these, the type,

has 10^ whorls remaining, and measures—length, 20 mm.; diameter,

7.5 mm. This is the largest species so far known from the west

coast of America.
MELANELLA (MELANELLA) MICANS Carpenter.

Plate 34, figs. 1-6.

Eulima micans Carpenter, Rep. Brit. Ass. Adv. Sci. (1863) 1864, p. 659; Proc.

Phila. Acad. Nat. Sci., 1865, p. 63.

Shell straight, elongate-conic, bluish-white when the animal has

been removed. When the animal has been allowed to dry in the sheU,

it appears tlirough the substance of the shell and gives it a mottled

brownish aspect. The brownish coloration when present usually

extends over the upper half of the specimen. Whorls flattened,

decidedly appressed at the summit. Sutures appearing as a very

fine impressed line. Base moderately long, well rounded. Aperture

oval; posterior angle very acute; outer lip thin at the edge, bent back
immediately below the summit, then forward to form a claw-shaped

element, the center of which coincides with the periphery; there is

another backward deflection of the outer lip at its junction with the

inner lip which is moderately strong, curved and t^^^sted and partly

reflected over and adnate to the base; parietal wall covered ^\^th a

moderately thick callus.

The tyi^e and another specimen (Cat. No. 14850, U.S.N.M.) were

collected by Doctor Cooper, at San Pedro, California. The type has

four whorls and measures—length, 9.5 mm.; diameter, 3 mm. An
adult specimen (Cat. No. 15317, U.S.N.M.), having 15 whorls, meas-

ures—length, 12.5 mm.; diameter, 4 mm. The present form ranges

over the Oregonian and Californian fauna! areas, decreasing in size

from the north, southward. Geologically it is knowTi from the upper

and lower San Pedro series of California.

The following specimens have been examined:

Number of speci-
mens.
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Number of speci-
mens.
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MELANELLA (MELANELLA) MICANS BOREALIS. new subspecies.

Plate 35, fig. 7.

From Vancouver north wo have a race of M. micans which is

uniformly more slondor than tho race to the south. This may have

tho subspocific name apphod to it above.

Tho typo (Cat. No. 150954, U.S.N.M.) comes from Comox, Van-
couver Island. It has 12 whorls and measures—length, 11.3 mm.,
diameter, 3.3 mm. In addition to this I have seen four specimens:

Cat. No. 214039, U.S.N.M. dredged in 13 fathoms, on mud bottom,

at St. Paul, Kodiak Island, Alaska; 1, Cat. No. 160084, U.S.N.M.
from Kodiak Island; 2, Cat. No. 208774, U.S.N.M. from Alert Bay,

British Columbia; 1, Cat. No. 150954, U.S.N.M., from Comox, Van-
couver Island, British Columbia; and 1 in Dr. Fred Baker's collection

from Departure Bay, British Columbia.

MELANELLA (MELANELLA) GCHSNEKI, new species.

Plate 35, fig. 1.

Shell rather large, almost straight, pohshed, bluish-white. Tho
whorls are very slightly rounded; appressed at the summit, which
scarcely shows at its junction with the precediTig turns. The basal

portion of the preceding whorls show through the substance of the

succeeding turns in such a manner as to render this more conspicuous

than the suture. Last turn moderately long, well rounded. Aperture

very small; posterior angle pinched in, acute, outer lip thick, coming
to a sharp edge; inner lip very strong, slightly oblique; the parietal

waU covered by a very strong caUus which is reflected over and about

the columella and renders the peritreme complete.

The type and 42 specimens of this species wore coUocted at Banks
Bay, Albemarle Island, Galapagos Islands, on and near sea-cucumbers.

The type has lost the nucleus and probably the first two post-nuclear

turns. The 12 remaining measure—length, 9 mm.; diameter, 3 mm.
The type is in the University of California collection. Four of

these specimens are in tho collection of the U. S. National Museum,
Cat. No. 322282. Two additional specimens, also in the coUoction

of the Univei-sity of CaUfomia, came from Sappho Cove, Chatham
Island.

This species in a way recalls the northern Melanella micans Car-

penter, but it diifers from it by being stouter and by having a much
siiiallor aperture with a remarkable callus, which is absent in tho case

of micans, or practically so.

'(7403—Proc. N. M. vol. 53—17 20
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MELANELLA (MELANELLA) RUTULA Carpenter.

Plate 35, figs. 2, 3, 6.

Eulima rutila Carpenter, Rept. Brit. Ass. Adv. Sci. (1863) 1864, p. 659; Proc.

Gala. Acad. Nat. Sci., vol. 3, 1865, p. 221.

Shell of medium size, elongate-conic, slender, straight, surface

polished, glassy without perceptible sculpture, excepting irregularly

distributed varices. Whorls appressod at the summit to such an

extent that the suture is scarcely perceptible; the basal portion of the

preceding whorls, shining through the substance of the succeeding

turns as a false suture; the true suture appearing about one-third

of the way between the summit and the false suture above the latter.

Periphery of the last whorl rounded, base sloping in such a way as to

lend the left outhne a somewhat flattened appearance. Aperture

large, oval; posterior angle acute; outer hp decidedly protracted

between the base and the posterior angle, forming a clawhke exten-

sion; inner hp short, moderately stout, somewhat curved, reflected

over and appressed to the base; parietal wall covered with a mod-
erately thick callus.

Carpenter's type (Cat. No. 14928, U.S.N.M.) comes from Monterey,

California; it has 13 whorls and measures—^length, 6.8 mm.; diameter,

1.9 mm,
The following specimens have been examined

:

Number of
specimens.
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Number of
specimens.
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Number of
specimens.
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MELANELLA (MELANELLA) MONICENSIS, new species.

Plate 36, fig. 2.

Shell elongate conic, with perfectly straight-sided spire, yellowish-

white, polished, marked by fine lines of growth only. Whorls

decidedly flattened, suture very poorly defined. Periphery of the

last whorl decidedly angulated. Base short, well rounded. Aper-

ture rhomboid, with a decided angle at the junction of the outer and

basal lip; posterior angle acute; outer lip thin, inner short, straight,

revolute; parietal wall covered by a thin callus.

The type and another specimen (Cat. No. 251301 U.S.N.M.) come
from the Upper San Pedro series at Santa Monica, California. The
type has lost the early whorls, the 11 remaining measure—length,

8 mm., diameter, 2.9 mm. Three additional specimens from the

same locality are in Mr. Arnold's collection.

MELANELLA (MELANELLA) NECROPOLITANA, new species.

Plate 36, fig. 3.

Shell moderately large, elongate-conic, slender, with perfectly

straight-sided spire. First two whorls moderately rounded, sepa-

rated by well marked suture, the remaining flattened, with scarcely

impressed suture. Periphery of the last whorl angulated. Base
moderately long, well rounded. Aperture oval; posterior angle

acute; outer lip angulated at the junction of the outer an({ basal lip;

inner lip oblique, curved, slightly revolute, reflected over and ap-

pressed to the base posteriorly; parietal wall covered with a thin

callus.

The type (Cat. No. 251314, U.S.N.M.) comes from Sand Rock,
Lower San Pedro Series of Dead Mans Island. California. It has 13

whorls and measures—length, 7.5 mm.; diameter, 2 mm.

MELANELLA (MELANELLA) OLDROYDI, new species.

Plate 36, figs. 5, 6, 7.

Shell rather broadly elongate-conic, bluish-white in the living

form, yellowish-white in the fossil, polished, marked by exceedingly

fine lines of growth only. The first three whorls well rounded,

separated by a moderately impressed suture; the succeeding flattened,

separated by a feebly defined suture. Periphery of the last whorl
weakly angulated. Base short, well rounded. Aperture oval;

posterior angle acute; outer lip angulated at the junction with the

basal lip and slightly protracted at the angle; inner lip short, curved,

strongly reflected and apprjssed to the base posteriorly; parietal

wall covered with a thick callus.

The type and another specimen (Cat. No. 109641, U.S.N.M.) were
collected by Mrs. Oldroyd at San Pedro, California. The type has 14

whorls and measures—length, 9.2 mm. ; diameter, 3 mm.
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The following specimens
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upper half approssed to the base; parietal wall covered with a thin

callus.

Three specimens of this species were dredged by the United States

Bureau of Fisheries steamer Albatross at station No. 2823 in 26^

fathoms on broken shell bottom, bottom temperature 73°, off La
Paz, Lower CaUfornia. Two of these we have described and figured.

The smaller of those two is a young individual of 10 whorls and
measures—length, 1.7 mm.; diameter, 0.5 mm. The adult has eight

whorls, having lost the early turns, and measures—length, 2.6 mm.;
diamater, 0.8 mm.

Carpenter's type, which is in the British Museum, Liverpool col-

lection, Tablet 2025, is a young specimen, having nine whorls, which
measure—length, 1.8 mm.; diameter, 0.55 mm.
The following additional specimens, aU dredged by the United

States Bureau of Fisheries steamer Albatross, in the Gulf of Califor-

nia, have been examined. 1, specimen (Cat. No. 191567, U.S.N.M.),

at stations 2826 to 2828, near La Paz, in 9^ to 10 fathoms, on shell

bottom; 1 (Cat. No. 251300, U.S.N.M.), off Corralvo Island, station

2822, in 21 fathoms, on gray sand and broken shell bottom, bottom
temperature 73°.

MELANELLA (MELANELLA) PANAMENSIS. new species.

Plate 36, fig. 1.

Shell small, elongate-conic, yeUowish-white, polished, marked by
exceedingly fine lines of growth only. The first three whorls well

rounded, separated by a weU-impressed suture, succeeding turns flat-

tened, with poorly defined suture. Periphery of the last whorl decid-

edly angulated. Base short, well rounded. Aperture small, broadly

oval; posterior angle acute; outer lip angulated at the junction with

the basal lip; inner lip very oblique, stout, slightly curved, reflected

over and appressed to the base posteriorly; parietal wall covered with

a thick caUus.

The typo (Cat. No. 251312, U.S.N.M.) was dredged by the United

States Bureau of Fisheries steamer Albatross at station 2794, in the

Bay of Panama, in 62 fathoms on gray sand and broken shell bottom,

bottom temperature 59.6°. It has lost the first whorl; the nine re-

mainmg measure—length, 2.8 mm.; diameter, 1 mm.

MELANELLA (MELANELLA) RECTA C. B. Adams.

Plate 39, fig. 3.

Eulima recta C. B. Adams, Ann. Lye. Nat. Hist. New York, vol. 5, 1852, p. 423.

Shell acicular, bluish-white. Early whorls slightly rounded, the

later ones decidedly flattened, appressed at the summit, marked by
exceedingly fine fines of growth only. Suture scarcely indicated.

Periphery of the last whorl well rounded. Base produced, well
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rounded. Aperture very elongate-ovate; posterior angle very acute;

outer lip pinched immediately below the summit, and shghtly pro-

tracted in the middle to form a short, claw-like element; inner lip

stout, almost straight, reflected over and appressed to the attenuated

base; parietal wall covered with a moderately thick callus.

Professor Adams collected five specimens at Taboga Island, in the

Gulf of Panama. The type and two of these are in the collection of

Amherst College, Amherst, Massachusetts. The type has lost proba-

bly the first three whorls. The 10 remaining measure—length, 10.4

mm.; diameter, 2,7 mm. A younger specimen of 12 whorls meas-

ures—length, 8.7 mm.; diameter, 2.3 mm.

MELANELLA (MELANELLA) RANDOLPHI Vanatta.

Plate 37, fig. 4.

Eulima randolphi Vanatta, Proc. Phila. Acad. Nat. Sci., 1899, p. 256, pi. 11,

figs. 13, 14.

Shell moderately large, rather broadly conic, straight, polished,

marked by^ exceedingly fino lines of growth and scarcely perceptible

microscopic spiral striations; bluish white, except where the dry ani-

mal within shines through the shell, there it appears light brown.

Nuclear whorls, scarcely differentiated from the succeeding turns;

post-nuclear whorls, moderately well rounded, separated by a slightly

impressed suture. Periphery of the last whorl, well rounded, base

rather short, moderately well rounded. Aperture oval; posterior

angle acute; outer lip thin, drawn slightly forward in the middle be-

tween the posterior angle and the base; parietal wall covered by a

thin callus.

The type and six specimens (Cat. No. 73729), Philadelphia Acad-

emy of Natural Sciences, were collected by Mr. Randolph at Una-
laska, Aleutian Islands. The type has 9 whorls and measures

—

length, 7 mm.; diameter, 2.6 mm.
The following specimens have been examined

:

Number of speci-
mens.
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MELANELLA (MELANELLA) CALIFORNICA. new species.

Plate 37, fig. 1.

Shell elongate-conic, straight, polished, marked by exceedingly fine

lines of growth and scarcely perceptible microscopic spiral striations,

bluish-white, except where the dry animal shines through the texture

of the shell, there it lends this a rosy flush. Wliorls moderately

rounded, separated by a slightly constricted suture. Periphery of

the last whorl well rounded. Base moderately long, well rounded.

Aperture elongate oval; posterior angle acute; outer lip drawn for-

ward between the posterior angle and the base; inner lip slightly

curved and partly appressed to the base; parietal wall covered by a

thin callus.

The type (Cat. No. 56911, U.S.N.M.) comes from Catahna Island,

California. It has eight whorls and measures—length, 6.2 mmx;

diameter, 2.3 mm.
The present species resembles quite closely M. randolpJd, but differs

from it in being un iformh' smaller and more slender, with the aperture

proportionately longer than that species. An additional specimen is

in Doctor Baker's collection from San Martin.

MELANELLA (MELANELLA) HEMPHILLI, new species.

Plate 37, fig, G.

Shell straight, stout, elongate-conic, polished, marked by ex-

ceedingly fine lines of growth and scarcely perceptible microscopic

spiral striations, the two forming an exceedingly fine and very

regular incised grating on the surface; bluish white. Whorls moder-

ately rounded, very slightly constricted at the sutures. Periphery of

the last whorl well I'ounded. Base moderately long, but somewhat
inflated, well rounded. Aperture small, oval; posterior angle acute;

outer lip thin at the edge, which is scarcely at all drawn forward be-

tween the posterior angle and the base. Parietal wall covered with

a thick callus.

The type and three specimens (Cat. No. 106514, U.S.N.M.) were
collected by Henry Hemphill, on mossy rocks between tides, at

Point Abreojos, Lower California. The type has 10 whorls and
measures—length, 8.3 mm; diameter, 3 mm.
The present species is readily distinguished from the other straight

West Coast forms, thnt June rounded whorls, by its larger size and
by the fact that the spiral sculpture is much stronger than in ran-

dolplii, or califomica.
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The following specimens have been examined:

Number of specimens.
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thick within, thin at tho odgo, somewhat protracted in the middle;

inner hp short, stout, reflected over and approssod to the base an-

teriorly; parietal wall covered with a thick callus.

The type and another specimen (Cat. No. 322299, U.S.N.M.), come
from San Hipolito Point, Lower California. The type has nine and
a half post-nuclear whorls and measures—length, 5.1 mm.; diameter,

2 mm.
MELANELLA (MELANELLA) MEXICANA. new species.

Plate 37, fig. 5. •

Shell elongate-conic, straight, polished, marked by exceedingly

fine hues of growth and scarcely perceptible microscopic spiral

striations; bluish-white. Whorls flattened, separated by an ill-

defined suture. The basal portion of tho preceding whorl, shining

through tho succeeding turn, gives to this an appearance of having

a false suture. Periphery well rounded. Base rather short, well

rounded. Aperture moderately long, oval; posterior angle acute;

outer lip thin, decidedly protracted halfway between the posterior

angle and the base; inner lip oblique, slightly curved, reflected over

and appressed to tho base; parietal wall covered with a moderately

thick callus.

The type (Cat. No. 267304, U.S.N.M.) comes from the Gulf Coast

of Lower California. It has 12 whorls and measures—length, 6.4

mm.; diameter, 2 mm.
The present species is much smaller than M. compacta and has a

much shorter aperture than that species.

Tho following specimens have been examined

:

Number of speci-
mens.
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angle acuto; outer lip thick within, thin at the edge; inner lip some-

what curved, slightly twisted, reflected over and appressed to the

base; parietal wall covered by a moderately thick callus.

The type and three specimens (Cat. No. 105578, U.S.N.M.) were

collected at Point Abrcojos, Lower California. The type has nine

whorls, and measures—length, 3.1 mm.; diameter, 1 mm. Twelve

additional specimens of the same locaUty are in ^Irs. Oldroyd's

collection.

MELANELLA (MELANELLA) TACOMAENSIS, new species.

Plate 38, fig. 5.

Shell small, straight, broadly elongate-conic, bluish-white, except

where the animal shines through, there it appears golden brown;

surface marked by exceedingly fine lines of growth and almost invis-

ible microscopic spiral striations. Whorls flattened, separated by a

scarcely defined suture; the basal portion of the preceding whorl

shining through the substance of the succeeding turn appears as a

conspicuous false suture. Periphery obscurely angulated ; base short,

flattened, the left margin very obliquely sloping. Aperture moder-

ately large; posterior angle acute; outer lip verj'" thick within, thin

at the edge, decidedly protracted a little anterior to the middle

between the posterior angle and the base ; inner lip very stout, some-

what flexuose, reflected over and appressed to the base; parietal wall

covered with a thick callus.

The type (Cat. No. 159268, U.S.N.M.) was collected by Mr. Fisher

at Tacoma, Washington. It has 10 whorls and measures—length,

5 mm.; diameter, 2.1 mm. The sloping base gives the basal portion

of the shell a decidedly oblique appearance, v/hich distinguishes this

form from all the other straight Melanellas from the west coast.

MELANELLA (MELANELLA) GABBIANA Anderson and Martin.

Plate 38, fig. 3.

Eulimella gabbiana Anderson and Martin, Proc. Cala. Acad. Sci., ser. 4, vol. 4,

1914, p. 68, pi. 7, fig. 20.

"Shell very small, slender, and smooth, polished, with numerous
whorls; apex acute (broken in the type-specimen), whorls nearly

flat, unsculptured ; suture appressed, indistinct; base imflattened;

aperture ovally elongated; outer lip sharply roimded anteriorly;

inner lip concave, incrusted.

"Dimensions.—Altitude of the figured specimen, upper whorls lost,

4 mm.; maximum width, 1.3 mm.
"Occurrence.—Lower Miocene of Kem River, California, locality 64.

"This species is distinguished by its small size, slender and smooth
form and its long narrow aperture.
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^'Type.—No. 143, Cal. Acad. Sci., in the bottom of a small canyon

about 1} miles due north of Barker's ranch house, Kem County,

California.

" Named in honor of Wilham Gabb."

MELANELLA (MELANELLA) RETEXTA Carpenter.

Plate 38, fig. 1.

Leiostraca retexta Carpenter, Proc. Zool. Soc. London, 1863, p. 356.

" Leiostraca ? iota, var. retexta Carpenter, Cat. Maz. Shells, 1857, p. 440. Comp.
Eulima iota, C. B. Adams, Pan. Shells, No. 290, pp. 198, 317.

—

Sowerby,
Thes. Conch, in loco.—H. and A. Adams, Gen. Rec. Moll., vol. 1, 1854, p.

236.

"Z. ? iota, axi recta.

"The form above indicated accords somewhat better with the

Panama species than with the British, but is entirely without twist.

"The British specimens are also sometimes straight. The shells in this

genus afford so very few distinctive characters that no species can be

certainly established without an accurate knowledge of the animals.

The only two specimens found vary in proportion; the smaller, with

6 normal turns, measuring long., '06; lat., '028 inches; the larger,

long., '087; lat., '033 inches.

"Habitat.—Mazatlan; extremely rare, off (S^^on^Z^j/Zws; L'poolCol.

"Tablet 2026 contains the larger specimen."

I have not seen specimens referable to this subspecies, and quote

Doctor Carpenter's description and give an unpubhshed camera lucida

drawing made by him of the type.

MELANELLA (MELANELLA) PUSILLA Sowerby.

Plate 38, fig. 2.

Eulima pusilla Sowerby, Proc. Zool. Soc. London, 1834, p. 8.

Eulima pusilla Sowerby, Thes. Conch., 1854, pp. 794-5, pi. 169, figs. 9, 10, 21.

"Straight, subulate, thin, white, transparent; whorls slightly con-

vex ; aperture elongate-oval, pointed posteriorly.

" Sancta Elena. (Mus. Cuming.)

"

I have seen no specimens agreeing with this species and have

copied Sowerby's description and figure.

MELANELLA (MELANELLA) HASTATA Sowerby.

Plate 38, figs. 4, 6.

Eulima hastata Sowerby, Proc. Zool. Soc. London, 1834, p. 7.

Eulima hastata Sowerby, Thes. Conch., 1854, p. 794, pi. 169, figs. 7, 8.

"Whorls flattened, the first opaque and yellowish, the last white

and diaphanous, the last whorl subangular; aperture small, oval,

pointed posteriorly.

" Sancta Elena. (Mus. Cuming.)

"

I have not seen specimens of this sipecies and copy Sowerby's

description and figure.
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MELANELLA (MELANELLA) PRODUCTA Carpenter.

Plate 39, fig. 5.

Leiostraca producta Carpenter, Proc. Zool. Soc. London, 1863, p. 357.=Leios-
traca ? solitaria Carpenter, Cat. Mazatlan Shells, 1857, p. 439. Not Eulima
solilaria C. B. Adams, Ann. Lye. Nat. Hist. New York, 1852, p. 423.

Carpenter's manuscript figure, a camera lucida sketch, shows a
broadly conic young Melanella. I have seen nothing that agrees

with it. I add from Carpenter:

'

"One nearly perfect shell and some fragments answer to the
description of this species. It differs from L. iota var. retexta, in

being larger, broader, flatter, with the whorls in different proportion

Long. (anfr. ix.), 123, long. spir. '08, lat. '046, div. 23°.

"Hab.—Taboga; a solitary specimen in large Uolothuria;

"C. B. Adams.—Mazatlan; extremely rare, on Spondyliis;

"L.'poolCol.

"Tablet 2022 contains the specimen."

And again: ^

"L. solitaria M. 551, * * * agrees in shape with the unique
Panama shell, whorl for whorl; but its base and labrum are much
more produced anteriorly. For this reason, it may be known as

L. producta."

He also states under Eulima (? var.) rutila Carpenter:^

"Closely allied to Leiostraca producta Carpenter, Maz. Cat. No. 55 1>

but displays no varices."

MELANELLA (MELANELLA) ELODU de Folin.

Plate 39, fig. 1.

Eulima elodia De Folin, Les Meleagrinicoles, 1867, pp. 66, 67, pi, 6, fig. 6.

"Shell imperforate, elongate, polished, milky-white, subopaque;

spire conoidal, the apex rather obtuse. Whorls 11 to 12, slowly

increasing, united by a simple suture, the last whorl approximately

two-fifths as high as the entire sheU. Aperture cordate, subopaque,

rounded at base, the margins a little thickened; the columella feebly

reflexed. Long., 0.005; diam., 0.0015.

"This species is like the other Eulimas, graceful and elegant in

outline, and in the beauty of its luster. It is much elongated; the

right side is almost rectilinear; the left is slightly convex, but that

does not prevent the shell from appearing conoidal. The apex,

although very slightly obtuse, may be said to be acute, because it in

no way way clashes with the acuminate outline. The spire is com-
posed of 11 or 12 whorls, which increase very slowly. The final

whorl, which is imperforate, is equal to about two-fifths of the total

« Cat. Maz. Shells, 1857, p. 439.

» Free. Zool. Soc. London, 1863, p. 357.

» Proc. Gala. Acad. Nat. Sci., vol. 3, 18C6, p. 221.
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altitude. The whorls are united by a simple suture, which may be

called a very clearly and feebly impressed line. The aperture is

slightly oblique, and cordate; its margins are smoothly united at the

base by a curve which marks the greatest width. Though not sharp,

the margins are scarcely at all thickened, the left margin enlarging a

little in order to spread out over the side of the last whorl and over

the columella, which is enlarged somewhat and seems to be reflected.

On certain days Eulirmi elodia, which is milky-white, seems to be

almost opaque. Nevertheless it is brilliantly polished and rather

diaphanous, so that a certain direction of the light may make all the

details of the interior structure apparent, and give to it the appear-

ance of a double suture. It may be said that the true suture is a white

ribbon, more strongly marked than that which is posterior to it, and

which exactly simulates it. By following this ribbon, at the same
time the suture, as far as the angle of the aperture on the final whorl,

the illusion will be naturally dissipated.

" Type locality.—Negritos; or Margarita Island, Panama."
I have not seen specimens of this species and quote the description

and figure.

Subgenus Balcis Leach.

Balds Leach, Syn. Moll. Grt. Brit., 1852, p. 200. Type Balcis arcuata Leach.

(=Melanella distorta Jeffreys, see Jeffrey Brit. Conch., vol. 4, 1867, p. 207.)

=^Vilreolina Monterosato, Nom. Conch. Medit., 1884, p. 100. Type Eulima
incurva (Renier) {=Melania distorta Jeffreys, see Bucquoy, Dautzenberg, and
Dollfus, Mar. Rous., vol. 2, 1887, p. 769.

Melanellas with flexed shells.

MELANELLA (BALCIS) DRACONIS, new species.

Plate 39, fig. 2.

Shell short, very broadly conic, milk-white, flexed in one direction

only. The tip of our shell is broken. The first two whorls remain-

ing are slightly rounded, the rest almost flat. Suture well marked.

Last whorl rather stout. Periphery decidedly angulatcd. Base
short, somewhat tumid anteriorly, well rounded. Aperture broadly

oval; posterior angle acute; outer lip decidedly sinuous, strongly

protracted in the middle, to form a decidedly claw-like clement;

inner lip stout, strongly reflected over and appressed to the base;

parietal wall covered by a rather thick callus.

The type (Cat. No. 215766 U.S.N.M.) comes from Dead Man's
Island, California. It has seven and a half whorls remaining, and
measures—length, 6.1 mm.; diameter, 2.7 mm. This fossil species

is the stoutest of the single curved Eulimellas known from the west
coast of America.
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MELANELLA (BALCIS) MONTEREYENSIS, new species.

Plate 39, fig. 6.

Shell broadly conic, falcate, flexed to the right, bluish-white, with a

scries of opaque areas, marking varicial streaks. Early whorls weU
rounded, the later ones slightly rounded, a little more so on tho

convex than tho concave side. Sutures scarcely marked. Tho
posterior determination on the inside of the turns, shines through tho

substance of the shell and appears as a conspicuous false suture.

Periphery weakly angulatcd. Base short, very strongly curved on

the left side. Aperture short, broadly oval; posterior angle acute;

outer Up quite strongly protracted at the periphery, inner lip oblique,

curved, reflected and appressed to the base; parietal wall coveredby

a thick callus.

The type (Cat. No. 176623, U.S.N.M.) was dredged by Dr. S. S.

Berry, at Pacific Grove, California. It has lost probably the first

three turns. The eight remaining measure—length, 5 mm.; diam-

eter, 2.2 mm.
Cat. No. 181307, U.S.N.M., contains a young specimen, collected

by Mrs. Merrihew, at Monterey, California.

MELANELLA (BALCIS) PENINSULARIS, new species.

Plate 39, fig. 4.

Shell elongate-conic, very slightly curved, pohshed, surface marked

by exceedingly fine lines of growth and exceedingly regular, very fine,

microscopic, spiral striations; bluish-white, except where the animal

shines through the substance of the shell, when it appears brown.

Whorls separated by a very poorly defined suture, which is incon-

spicuous compared to the false suture caused by the base of the pre-

ceding whorl shining through the substance of the succeeding turn.

The whorls are marked at irregular intervals by thickened varices,

which are very prominent. Periphery of the last whorl well rounded.

Base short, slightly rounded, the left sides sloping very obhquely.

Aperture broadly oval; posterior angle acute, outer lip decidedly

protracted half way between the posterior angle and the base; inner

lip very oblique, moderately strong, slightly curved, reflected over

and appressed to tlie base; parietal wall covered with a thick callus.

The type (Cat. No. 251264, U.S.N.M.) comes from Lower Cali-

fornia. It has 11 whorls and measures—length, 5.2 mm.; diameter.

2.2 mm.
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The following additional specimens have been examined

:

Number of speci-
mens.

11.

8..
1..

5..

7..

20.

2..

Collection of—

U.S.N.M....
do
do
do
do

Baker
nutton

6 :
Cooko

2 Kelsev...
18 Oldroyd..
3 ! U.S.N.M.
17

i
Oldroyd..

2
1

1

3

Cooke.
U.S.N.M
Johnston
Oldroyd

Catalogue
number.

251264
215763
273993
127543
130613

106516

268583'

Locality.

Lower California. .

.

San Diego
do.^

San Hipolito Point.
do
do
do
do
do
do

Point Abreojos
do

Mapdalona Bay
Lower California. .

.

do
do

Remarks.

On Haliotig.

J Type.

MELANELLA (BALCIS) LASTRA, new species.

Plate 40, fig. 3.

Shell small, conic, only very shghtly flexed; bluish-white, semi-

translucent; polished, marked by exceedingly fine lines of growth
only. The first three whorls well rounded, separated by a well-

impressed suture, the rest very slightly rounded, with a scarcely

defined suture. Periphery well rounded. Base short, well rounded.

Aperture very broadly oval; posterior angle acute; outer lip decidedly

protracted a httle anterior to the middle; inner hp short, curved,

reflected over and appressed to the base; parietal wall covered with a

thick caUus.

This species is similar to M. peninsularis, but is uniformly more
slender, with the varices much less conspicuously marked.

The type and three specimens (Cat. No. 105519, U.S.N.M.) were
collected by Mr. Henry Hemphill at Point Abreojos, Lower Cahfomia,

The type, an adult shell, which has lost probably the first two whorls,

retaining eight, measures—length, 4.1 mm.; diameter, 1.6 mm,
Another, an immature specimen of nine whorls, measures—length

2.6 mm.; diameter, 1 mm.
The following additional specimens have been examined:

Number of speci- n^i\^„t;^^ ^r
mens. |

Collection of-
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MELANELLA (BALCIS) ARNOLDI, new species.

Plate 40, fig. 8.

Shell broadly conic, with very slight flexure; milk-white. Early

whorls well rounded, separated by a well-constricted suture, later

ones almost flattened, appressed at the summit with a very poorly

defined suture. Periphery weakly angulated. Base short, well

rounded. Aperture broadly oval; posterior angle acute; outer Hp
protracted in the middle; inner lip short, shghtly sinuous, reflected

over and appressed to the base; parietal wall covered with a thick

callus.

Tlie type (Cat. No. 215765, U.S.N.M.) was collected at Sand Rock,

Lower San Pedro Series, Dead Man's Island, Cahfornia. It has 11

whorls and measures—length, 5.5 mm.; diameter, 2.1 mm. Another

specimen from the same locality is in ^Ir. Arnold's collection; still

another from San Pedro is also in Mr. Arnold's collection.

MELANELLA (BALCIS) COSMU, new species.

Plate 40, fig. 6.

Shell very small, broadly conic, flexed to the right; bluish-white;

semitranslucent; poUshed. The first three whorls well rounded,

separated by a moderately weU-constricted suture; the rest sUghtly

rounded, with scarcely defined suture. Periphery of the last whorl

weakly angulated. Base short, well rounded. Aperture very broadly

ovate; posterior angle acute; outer hp strongly protracted a httle

anterior to the middle; inner lip curved, reflected over and appres-

sed to the base; parietal wall covered with a moderately thick caUus.

The type and three specimens of tliis species (Cat. No. 105580,

U.S.N.M.) were collected by Mr. Henry Hemphill at Point Abreojos.

The type has nine whorls and measures—length, 2.7 mm.; diameter,

1 mm. Mr. Kelsey's collection contains two from the same place,

while Mrs. Oldroyd's collection has two from the same locality and

two labeled Lower Cahfornia, without specific locality.

MELANELLA (BALCIS) HALIA, new species.

Plate 40, fig. 2.

Shell very minute, translucent, shov/ing the entire internal struc-

ture within, shghtly flexed in one direction at the tip. Whorls very

evenly rounded, separated b}^ a rather strongly marked suture, pol-

ished, wdthout sculpture excepting shghtly impressed varicial streaks

at irregular intervals. Periphery of the last whorl well rounded.

Base short, slightly inflated, well rounded. Aperture small, oval;

posterior angle acute; outer hp thin, shghtly protracted in the mid-

dle; inner lip short, shghtly curved, reflected over and appressed to

the base; parietal wall covered by a moderately thick callus.
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The type (Cat. No. 215767, U.S.N.M.) was collected by Mr. Hemp-

hill at Point Abreojos, Lower California. It has eight whorls and

measures—length, 1.8 mm.; diameter, 0.7 mm. Another specimen

from the same locality is in Mr. Kelsey's collection, while a third, in

Mrs. Oldroyd's collection, comes also from the same place.

MELANELLA (BALCIS) TOWNSENDI, new species.

Plate 40, fig. 1.

Shell small, straight, excepting the tip, which is flexed in one direc-

tion, semitranslucent, bluish-white. The first tliree whorls well

rounded, separated by a well-impressed suture. The rest almost

flat, with inconspicuous suture. Periphery of the last whorl rounded.

Base rather protracted, somewhat flat on the left side, slightly tumid

anteriorly. Aperture broadly oval; posterior angle acute; outer lip

thick at the edge, decidedly protracted in the middle; inner hp shorty

curved, reflected over and appressed to the base; parietal wall cov-

ered by a moderately thick callus.

The type and another specimen (Cat. No. 267812a, U.S.N.M.) were

collected by the author in shallow water at Pichilinque Bay, Gulf of

CaUfornia. The type has 13 whorls and measures—length, 3.8 mm.;

diameter, 1.1 mm.

MELANELLA (BALCIS) THERSITES Carpenter.

Plate 41, figs. 1, 2, 3.

Eulima thersites Carpenter, Rept. Brit. Ass. Adv. Sci. (1863) 1864, p. 659; Ann.

Mag. Nat. Hist., ser. 3, vol. 15, 1865, pp. 396-7.

EulivialoweiYANATFA, Proc. Acad. Nat. Sci. Phila., 1899, p. 254, pi. 11, figs. 9, 10.

Eulima bistorta Yasatta, Proc. Acad. Nat. Sci. Phila., 1899, pp. 254-5, pi. 11,

figs. 7, 8.

Shell broadly conic, rather stout and heavy, polished, shining,

usually flexed in one direction onh', though sometimes in two.

Whorls rather strongly rounded, marked by exceedingly fine incre-

mental lines and irregularly scattered varices only. Sutiu-es strongly

marked. Periphery of the last whorl somewhat inflated, well rounded.

Base short, well rounded. Aperture oval; posterior angle acute:

outer lip thick \nthin, sharp at the edge, and decidedly protracted a

little anterior to the middle; inner lip stout, slightly curved, the

posterior half reflected over and appressed to the base. Parietal wall

covered by a very thick callus which renders the peritreme complete.

Carpenter's type (Cat. No. 11795 U.S.N.M.) comes from Santa

Barbara, Cahfornia. It has lost the early whorls. The six and a

half remaining measure—length, 5.1 mm.; diameter, 2.5 mm. An
absolutely perfect specimen of 12 whorls measures—length, 6.3 mm.;
diameter, 2.3 mm.

In addition to the figure of the type, we are also giving figures of

Doctor Vanatta's two species, Melanella hisforfa, andMelandla hnvei.
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The large amount of material which we have seen of this species

makes it impossible for us to consider these distinct forms.

I have seen the follo^ving species:

Number of
specimens.
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appears as a conspicuous false suture. Surface marked by fine lines

of growth only. Periphery of the last whorl weakly angulatcd.

Base strongly rounded on the left side. Aperture very obhque,

ovate; posterior angle acute; outer hp decidedly protracted at the

periphery; inner lip short, curved, slightly sinuous, reflected over and

appressed to the base; parietal wall covered by a thick callus.

The type and four specimens (Cat. No. 207771, U.S.N.M.) were

collected by Rev. G. W. Taylor, at Departure Bay, British Columbia.

The type has 15 whorls and measures—length, 9.5 mm.; diameter, 3

mm. This is the largest of flexed Melanellas knoMii from the West
Coast of America.

Number of specimens.
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MELANELLA (BALCIS) MACRA, new species.

Plate 41, fig. 6.

Shell of medium size, slender, with a double flexure. When viewed

with the aperture to the front, it shows the early whorls bent back-

ward and the succeeding turns flexed to the right. Shell bluish-

white, except where the dried animal shines through its substance;

there it has a granular light brown to buff appearance. First four

whorls well rounded, with well-impressed suture, the remainder al-

most flattened, marked by exceedingly fine lines of growth only, and
separated by a scarcely visible suture. The posterior limit of the

inside of the whorls shmes through the substance of the shell and
appears as a conspicuous false suture. Periphery of the last whorl

weakly angulated. Base somewhat prolonged, well rounded. Aper-

ture long, ovate; posterior angle acute; outer lip considerably pro-

tracted, particularly so at the periphery; inner hp stout, curved,

reflected over and appressed to the base; parietal wall covered by a

thick caUus.

The type and three specimens of this species (Cat. No. 207772,

U.S.N.M.) were collected by Rev. G. W. Taylor at Departure Bay,

British Columbia. The type has 13 whorls and measures—length,

7.5 mm.; diameter, 1.9 mm.
The present species is very similar to Melanella columhiana, but

uniformly smaller and much more slender.

The following additional specimens have been examined:

Number of specimens.
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mass of the shell as a false suture. Periphery of the last whorl well

rounded. Base short, somewhat inflated anteriorly. Aperture ob-

lique, broadly oval; posterior angle very acute; outer lip strongly

protracted between the base and the posterior angle, the greatest

extension falling at the periphery; inner lip obhque, slightly sinuous,

reflected over and appressed to the base; parietal wall covered with

a strong callus.

The type (Cat. No. 216820, U.S.N.M.) was dredged in 12 fathoms off

Del Monte, Monterey, Cahfornia, by Dr. S. S, Berry. It has 12 whorls

and measures—length, 6 mm.; diameter, 2 mm.
Cat. No., 193697, U.S.N.M., contains another specimen dredged

by the United States Bureau of Fisheries steamer Albatross, off

Catalina Island.

MELANELLA (BALCIS) PREFALCATA, new species.

Plate 42, fig. 4.

Shell elongate-conic, yellowish-white, doubh^ flexed, the anterior

portion being turned to the right and the tip backward. Early

whorls slightly rounded, separated by a well marked suture, the suc-

ceeding turns appressed at the summit, moderately rounded on the

curved side of the shell and slightly so on the concave side of the spire,

marked by exceedingly fine lines of growth only. Sutures scarcely

indicated. Periphery shghtly angulated. Base somewhat produced,

well rounded. Aperture moderately large; posterior angle acute;

outer lip decidedly protracted at the peripheral angle; inner lip short,

curved, reflected over and appressed to the base; parietal wall cov-

ered "vsith a tliick callus.

The type (Cat. No. 215774, U.S.N.M.) comes from the Lower San
Pedro Series, Sand Rock, Dead Man's Island. It has 1 1 whorls and
measures—length, 6.9 mm.; diameter, 2 mm. Five additional speci-

mens are entered under the same catalogue number and 16 are in

Doctor Arnold's collection, by whom they were collected. Three

additional specimens without locality are in Arnold's collection.

The species resembles closely falcaia, but differs from it by its

comparatively longer aperture.

MELANELLA (BALCIS) GRIPPI. new species.

Plate 42, fig. 5.

Shell elongate-conic, moderately stout, doubly flexed; the anterior

portion is turned to the right, while the tip is bent backward; pol-

ished, marked by exceedingly fine lines of growth only; milk-white,

except where the dried animal sliines through the textme of the shell

where it appears yellowish-brown, or where varices cross the whorls,

behind which there is always an opaque area. First five whorls well
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rouaded, separated by a somewhat constricted suture, the remain-

der, moderately rounded, a little more so on the convex side than
the concave. Summit of the whorls appressed, separated by a very

ill-defined suture. The posterior termination shows conspicuously

through the substance of the shell on .the inside of the whorls and
appears as a false suture. Last whorl somewhat inflated. Periphery

moderately protracted. Base rounded. Aperture ovate; posterior

angle acute; outer lip protracted at the periphery; inner lip short,

dightly curved, reflected and appressed to the base; parietal wall

covered by a moderately thick callus.

The varices of this species practically form a continuous oblique

line from the aperture almost to the tip.

The type and fire additional specimens (Cat. No. 203665, U.S.N.M.)
were collected by Mr. Gripp at Ne^^nport, California. The type has 12

whorls and measures—length, 8 mm.; diameter, 2.6 mm.

Number of
specimens.
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MELANELLA (BALCIS) CATALINENSIS, new species.

Plate 40, fig. 7.

Shell elongate-conic, slender, doubly flexed, the main flexure being

turned to the right, while the extreme tip is slightly bent backward;

bluish-white, polished. First two whorls well rounded, separated by

a well-constricted suture, the rest moderately rounded on the convex,

and shghtly so on the concave side of the spire, separated by a scarcely

defined suture. The posterior limit of the whorls shines through the

substance of the shell and appears as a conspicuous false suture.

Periphery of the last whorl slightly angidated. Base moderately

produced, well rounded. Aperture oval; posterior angle acute;

outer lip produced at the periphery; inner lip somewhat sinuous,

very oblique, slightly reflected and appressed to the base; parietal

wall covered with a thick callus.

The type (Cat. No. 173802, U.S.N.M.) was dredged in Catalina

Channel. It has 10 whorls and measures—length, 5.2 mm.; diam-

eter, 1.6 mm.

Number of speci-
mens.

Collection of—

1

1

1

1

U.S.N.M

Oldroyd

.

Cooke...
Kelsey .

.

Cata-
logue

number.

211822

Locality.

Off Santa Rosa Island, sta-

tion 2901.

Off San Pedro
OS Coronado Islands
San Hipolito Point

Remarks.

48 fathoms, mud bot-
tom, .Id" bottom
temperature.

Deep water.

MELANELLA (BALCIS) FALCATA Carpenter.

Plate 42, fig. 6.

Eulima falcata Carpenter, Proc. Zool. Soc, 1865, p. 280.

Shell doubly flexed, the anterior portion being turned to the right

and the tip backward, yellowish-white. Early whorls decollated, the

succeeding turns slightly rounded, more so on the curved than the

concave side of the spire, marked by exceedingly fine lines of growth

only, separated by a wealdy impressed suture. Periphery of the

last whorl subangulated, base moderately produced, well rounded.

Aperture ovate; posterior angle acute; outer lip (fractured) ; inner

lip short, curved, reflected over and appressed to the base; parietal

wall covered by a moderately thick callus.

Carpenter's type (Cat. No. 123, U.S.N.M.) was collected by Mr.'

Rowell at Acapulco, Mexico. It has eight whorls remaining and

measmes—length, 7.6 mm.; diameter, 2.2 mm.
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MELANELLA (BALCIS) YOD Carpenter.

Plate 40, fig. 9.

Leiostraca yod Carpenter, Cat. Maz. Shells, 1857, p. 441.

Mclania distorta Philippi, Moll. Sci., vol. 1, p. 158, pi. 9, fig. 10.

Eulima distorta Deshayes ia Lamarck An. s. Vert., vol. 8, p. 454.

—

Philippi,

Moll. Sci., vol. 2, p. 135.—Forbes and Hanley, Brit. Moll., vol. 3, p. 232,—

Clark, Moll. Test. Mar. Brit., p. 451.

Leiostraca distorta, H. and A. Adams, Gen. Rec. Moll., vol. 1, 1854, 236.

"L. t. ' L. distortae' simillima, sed niinima; parte suturali paululum

latiore.

"The type of Leiostraca iota C. B. Ad. erroneously labeled 'Jamaica'

in Mus. Cuming, and very incorrectly figured by Sow. is somewhat
broader and less bent than the Mazatlan shells: in other respects it

exactly accords. After repeated comparison of very fresh specimens

with the British dwarf variety of L. distorta, the characters appear

exactly alike, except that the sutural portion, wliich (the shell being

transparent) gives an appearance of a spiral line, is slightly narrower

in the Scarborough specimens received from Mr. Bean. The same
glossy deposit over the base, with the rather separate parietal lip,

giving in some directions of light the appearance of an umbilicus,

appears in each, and of the same shape. No difference can be traced

in the minute vertex, nor in the varices. The colour in fresh speci-

mens exactly accords. The specimens in Mr. Andrew's collection,

grouped under Eu, distorta, vary extremely in size and arcuation.

The Mazatlan shells are on a much smaller scale, generally more bent,

and most beautifidly glossy and transparent. The same form occurs

in the West Indies (B. M.). According to Deshayes (Lam. An. s.

Vert., vol. 3, p. 455, No. 8) it is found fossil in Grignon and other

places. If it extends so far back in time, it is natural that the living

sheU should occupy a widely distributed space. As, however, the

animals ma}" be distinct, both in this and in L. iota, a name is added

expressive of its (for the genus) extreme minuteness. The smallest

sp. (of 3 normal whorls) measures '035 by '016. A remarkably

large sp. measures long. '082, long. spir. '055, lat. '033, div. 18°.

"Hah.—Norway to Mediterranean, Forbes; W. Indies, B. M.
" (Var. Tod.) Mazatlan; 34 sp. living on Spondylus, dead on

CTiama; L'pool Col.

"Tablet 2027 contains 4 sp. of different ages. The largest possesses

its operculum, which appears hke that of CJirysallida, but with the

rugae much coarser. Another is broken so as to show the axis of the

upper whorls."

We have not seen specimens of this minute, curved species and have

copied Carpenter's description and figure; tlic latter is a camera

lucida sketch.
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STROMBIFORMIS (BALCIS) BIPARTITA MSrch.

Eulima bipartita Morch, Mai. Blat., vol. 6, 1860, pp. 120-121.

"Shell shining, diaphanous, flexed to the right. Whorls 10, flattened,

divided by a spiral band a little below the middle; the upper band

white, the lower milk-white. Last whorl subangulated at the pe-

riphery. Aperture piriform, outer lip arcuate, produced; inner lip

straight, with a callus; parietal wall covered with a moderately thick

callus, which renders the peritreme complete. A series of impressed

varices form an oblique line on the right side. Length, 7.5 mm.;

diameter, 2.5 mm. Hab.: Sansonate Mexico. Three specimens with

broken apex."

The above is a translation of Morch's description. I have so far

not seen specimens agreeing with it.

MELANELLA (BALCIS) ADAMANTINA de FoHn.

Plate 42, fig. 1.

Eulima adamantina De Folin, Les Meleagrinicoles, 1867, p. 62, pi. 6, fig. 2.

"Shell very small, imperforate, elongate, arcuate, acuminate, very

highly polished, hyahne. Whorls nine in number, flattened, with a

barely perceptible suture. Altitude of body whorl equal to one third

that of the entire shell. Aperture semilunate; margins a little

thickened, the left slightly reflexed. Long., 0.0025, diam., 0.0008.

"Nothing is more brilliant than this species of Eulima. The out-

line is very much elongated, although its apex, a little obtuse. The

altitude of the shell makes it appear acute. It is crystalline, ex-

tremely diaphanous, with a considerable luster. The spire is com-

posed of nine whorls, which at first increase showly. The curvature

of the spire is rather pronounced, turning the shell from right to left,

so that the right side is concave and the left side convex. The

whorls of the spire are united by a simple hnear suture, very finely

and very clearly traced. The transparency of the shell allows the

base of each of the whorls to be seen, and the shell is thickened a little

both above and below the suture. The final whorl is equal to about

one-third of the total altitude and it is imperforate. The aperture

is elongate and semicircular. Its margins are simple and joined very

sharp, and the left is slightly reflected and tiu*ned back upon the

columella.

''Type locality.—Negritos, or Margarita Island, Panama."

I have not seen specimens of this species and quote the description

and fionire.
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MELANELLA (BALCIS) GIBBA de Folin.

Plate 43, fig. 2.

Eulima gibba De Folin, Les Meleagrinicoles, 1867, p. 64, pi. 6, fig. 4.

"Shell imperforate, ventricose, acuminate posteriorly. The apex

rather obtuse, crj^stalline, very highly polished; whorls nine in num-
ber, increasing slowly in size, united by a simple suture. The final

whorl tumid, more strongly inflated toward the left. Aperture semi-

lunate. Margins simple ; columella strongly reflected. Long., 0.003;

diam., 0.0013.

"Like the preceding, this species may also be considered remark-

able. It is corpulent, rather acuminate, recurved posteriorly, its

apex seeming to try to unite with the aperture. It is quite as diapha-

nous as adamantina and as highly pohshed. The spire is composed
of nine whorls. The early whorls increase slowly in diameter, but

proportionately they enlarge rather rapidly; the increase takes place

especially upon the left side. The final whorl, which alone consti-

tutes one-half of the entire shell, is very much developed on this

side. It is inflated and extends considerably beyond the fine, which,

judging from the margins of the preceding whorls, would serve as

contours for it. In order to recognize the aperture when the final

whorl has reached its maximum extension, it is necessary that it be

oriented toward the right following a very obhque line. These

abnormal conditions upon it, and consequently upon the entire sheU,

cause a hunchbacked outhne, which serves as one of the principal

diagnostics of this species. The suture is the same as that of E. ada-

mantina. The aperture is cordate, elongate; its margins are weU
joined, and are united by a curve which represents its greatest dia-

meter. The margins are somewhat thickened; the left, especially at

the base of the aperture, is reflected, and is expanded over the final

whorl in a decurrent angle, and at the same time it is reflected back-

wards over the columella.

"Type locality.—Negritos; or Margarita Island, Panama."
I have not seen specimens of this species and quote the description

and figure.

MELANELLA (BALCIS) IOTA C. B. Adams.

Plate 40, fig. 5.

Eulima iotaC. B. Adams, Ann. Lye. Nat. Hist. New York, vol. 5, 1852, p. 422.

SheU very small, doubly flexed, seraitranslucent, polished. Early

whorls slightlj' rounded, the later ones flat, scarcely m.arked by lines

of growtli. Suture well marked. Periphery of the last whorl

obscurely angulated. Base short, well rounded. Aperture moder-

ately large; posterior angle acute; outer lip thin, inner lip fractured

(reconstructing from the preceding whorls, we may say that it is

concavely curved, reflected over and appressed to the base.)
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Two specimens of this species were found at Panama by Prof. C. B.

Adams. One of these, the type, is in the collection of Amherst Col-

lege, Amheret, Massachusetts. Tliis has nine whorls and measures

—

length, 1.7 mm.; diameter, 0.6 mm.

EULIMOSTRACA, new genus.

Melanellids in which the inner lip is not appressed to the atten-

uated basal portion of the preceding whorl; whorls almost flattened;

outer lip of aperture not expanded; color markings present.

Type.—Eulimostraca galapagensis Bartsch.

EULIMOSTRACA GALAPAGENSIS, new species.

Plate 43, fig. 1.

Shell broadly elongate-conic, thin, translucent, showing the internal

structure through the substance of the shell. Whorls rather high

between the sutures, moderately well rounded, appressed at the

summit; poUshed, marked by exceedingly fine mcremental Hues

only. Suture lightly impressed. Periphery of the last whorl some-
what inflated; strongly angulated, marked by 'a narrow brownish

band. Base short, well rounded. Aperture very broadly oval; poster-

ior angle acute; outer lip thin, tmged with brown on the posterior

haK, decidedly protracted in the middle, to form a claw-like element;

inner lip strongly curved, slightly reflected, fusing onl}^ slightly,

posteriorly, with the preceding whorl; parietal wall covered by a

thin callus.

The type and seven specimens (Cat. No. 251281, U.S.N .M.) were

dredged off Galapagos Island, by the United States Bureau of Fish-

eries steamer Albatross, at station 2813, in 40 fathoms,, on coral sand
bottom, bottom temperature 80*^. The type has 11 whorls and meas-
ures—^length, 3.8 mm.; diameter, 1.2 mm.

Genus SABINELLA Monterosato.

Sabinella Monterosato, Natur. Sicil., 1890, p. 15. Type, Sabinella piriformis

Brugnone.

Melanellids in which the inner lip is not appressed to the attenuated

basal portion of the preceding whorl; whorls strongly rounded;

aperture very large and outer lip decidedly expanded; color mark-
ings absent.

SABINELLA CHATHAMENSIS. new species.

Plate 43, fig. 4.

Shell broadly conic, yellowish-white, polished, marlccd by exceed-

ingly fine protractive lines of growth only. The first two whorls

well rounded, separated by a well-impressed suture, succeeding ones

moderatel}'^ rounded. Aperture very large, somewhat channeled
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anteriorly; posterior angle acute; outer lip very strongly protracted

between the posterior angle and the base, forming a decidedly claw-

like element; inner lip decidedly curved, revolute with the posterior

half appressed to the base; parietal wall covered with a thin callus.

The type (Cat. No. 251283, U.S.N.M.) was dredged by the United

States Bureau of Fisheries steamer Albatross at station 2808, off the

Galapagos Islands, in 634 fathoms, on coral sand bottom, bottom
temperature 40°. It has nine whorls and measures—length, 3 8

mm., diameter, 1.3 mm.

SABINELLA BAKERI, new species.

Plate 43, fig. 5.

Shell small, very broadly conic, creamy-white. All the whorls

moderately roimded, excepting the last which is very strongly

rounded. All marked by rather prominent lines of growth, and rather

numerous irregularly disposed varices, of which there are sometimes

several to a single whorl. Suture moderately constricted. Periphery

of the last whorl inflated, strongly rounded. Base short, strongly

rounded, marked like the spire. Aperture very large; posterior angle

acute ; outer lip thin at the edge, decidedly produced, and protracted

in the middle to form a strong claw-like element; inner lip slender,

slightly curved, somewhat revolute, free for its entire length; parietal

wall glazed by a thin callus.

The unique type (Cat. No. 215786, U.S.N.M.) was collected by Dr.

Fred Baker, at San Diego, Cahfornia. It has nine whorls and

measures—^length, 2.7 mm.; diameter, 1.1 mm.

SABINELLA OPALINA de Folin.

Plate 43, fig. 7.

Eulima opalina De Folin, Les Meleagrinicoles, 1867, pp. 67, 68, pi. 6, fig. 7.

"Shell imperforate, rather elongate, opaque, shining, opaline,

darkly spotted with red. Spire conic, attenuated, tapering to a sub-

acute apex. Whorls, 10 in number, increasing slowly in diameter,

united by a simple suture, final whorl equal to one-third the altitude

of the entire shell, strongly depressed at the base. Aperture sub-

quadrate, the margin sHghtly thickened, columella reflected. Long.,

0.0035; diam., 0.0018.

"This, again, is one of the prettiest of the species. It is red,

elongated, but less so than those which precede it, and for this reason

its diameter is relatively greater.

"It is conspicuously conic, and for this reason appears less acumi-

nate, although its apex is acute. The spire is made up of 10 whorls,

which increase slowly in diameter, but which increase more rapidly

in diameter than in altitude. The fuial whorl, which is almost one-

third as long as the entire shell, is imperforate, an d verymuch depressed
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at the base. A simple suture, similar to that of the preceding species,

unites these 10 whorls. The aperture is subquadrate, acute at the

point of union of the right margin with that of the final whorl. The
right margin is simple, very slightly thickened. It is feebly reflected

and merges smoothly into the left margin, which, with the increasing

reflection of the margin, is spread out over the final whorl, and the

columella. This species is almost opaque, colored in an opaline sliade,

which is very pronounced on the final wliorls. On the medial por-

tion of the shell the carmine tints of the spire are lost in the back-

ground.
" Type locality.—Negritos; or Maigarita Island, Panama."
I luive not seen specimens of this species and quote the description

and figure.

SABINELLA7 PTILOCRINICOLA Bartsch.

Plate 44, fig. 2.

Eulivia ptilocrinicola Bartsch, Proc. U. S. Nat. Museum, vol. 32, 1907, pp.
555-556, pi. 53.

Shell elongate-conic, tliin, polished, transparent, tinged with

bluish-white (the dried animal showing through the upper whorls as

a granular golden-yellow mass.) Whorls 11, increasing regularly in

size, decidedly rounded, with the surface weakly malleated, having a

few feebly developed varices wliich appear at irregular intervals as

narrow opaque vertical bands. Summit of the whorls closely

appressed to the preceding turn, the extreme edge forming a slender

spiral sutural band. Last whorl quite strongly inflated basally.

Periphery and base well rounded, marked like the spire. Aperture

moderately large, suboval; outer lip thin, evenly curved; inner lip

slender, vertical, shghtly reflected; parietal waU covered by a thin

caUus, Operculum thin, corneous.

The type (Cat. No. 195373, U.S.N.M.) was dredged by the United
States Bureau of Fisheries steamer Albatross at station 3342, in 1,588

fathoms, off British Columbia, and measures—length, 9.5 mm.;
diameter, 3.9 mm.

SABINELLA MERIDIONALIS, new species.

Plate 43, fig. 3.

Shell small, bluish-white, polished, marked by exceedingly fine fines

of growth only. Early whorls decollated, later ones well rounded,

separated by a moderately compressed suture. Periphery of the last

whorl weU rounded; base moderately long, well rounded. Aperture

very broadly oval; posterior angle acute; outer lip thin, decidedly

protracted in the middle between the posterior angle and the base;

inner lip slender, curved, reflected over and partly appressed to the

base posteriorly; parietal wall covered by a thin callus.
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The type (Cat. No. 251282, U.S.N.M.) was dredged by the United
States Bureau of Fisheries steamer Albatross at station 2808 off the

Galapagos Islands, in 634 fathoms, on coral sand bottom, bottom
temperature 40°. The last five whorls only remain in our specimen,

but they are so distinct from any other that the species will readily

be recognized by them. These measure—length, 3.9 mm.; diameter,

1,3 mm.
Geniis HALIELLA Monterosato.

Haliella Monterosato, Enum. & Syn., 1873, p. 35, Type, Ealiella stenostoma

(Jeffreys).

Melanellids in which the inner lip is provided with a twist which
gives it the appearance of having an obsolete fold.

HALIELLA ABYSSICOLA, new species.

Plate 43, fig. 8.

Shell elongate-conic, straight, semitransparent, pohshed, bluish-

wliite, marked by scarcely perceptible lines of growth. Whorls
slightly rounded, rather high between the sutures ; the appressed por-

tion of the summit appearing as a naiTow white band, the posterior

limit of which forming the suture is scarcely perceptible since it prac-

tically fuses with the preceding turn. Periphery of the last whorl

well rounded. Base moderately long, well rounded. Aperture very

large, ear-shaped; posterior angle acute; outer lip very thin, becom-
ing gradually protracted from the posterior angle to the periphery,

then more rapidly retractive toward the base, basal portion of the

outer lip forming a broad, rounded channel; inner lip long, decidedly

sigmoid, slightly reflected and partly appressed to the base, provided

with a twist a little anterior to its insertion; parietal wall covered

with a thin callus.

The type (Cat. No. 251266 U.S.N.M.) was dredged by the United

States Bureau of Fisheries steamer Albatross at station 2923, off

Southern California, in 822 fathoms, on green mud bottom, bottom
temperature 39°. It has 10 whorls and measures—length, 10.4 mm.;
diameter, 2.9 mm. Cat. No. 251265 U.S.N.M. was also collected by
the Albatross at station 4368, off Point Loma Light, California, in 215

to 240 fathoms, on green mud. Cat. No. 266887 U.S.N.M. contains

still another specimen of this species dredged off San Pablo Point,

Mexico, by the Albatross at station 5675, in 284 fathoms, on green

mud and fine sand bottom, bottom temperature 44.8°

HALIELLA CHILENSIS, new species.

Plate 43, fig. 6.

Shell elongate-conic, slender, semitranslucent to bluish-white, pol-

ished, surface marked by exceedingly fine lines of growth only.

Whorls almost flattened, separated by a scarcely defined suture.

Periphery of the last whorl well rounded. Base moderately long,

well roimded. Aperture ovate
;
posterior angle acute ; outer Up mod-
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erately protracted between the posterior angle and the base; inner

lip slender, curved, partly reflected over and appressed to the base

posteriorly; parietal wall covered with a thui callus.

The type and four specimens (Cat. No. 251284, U.S.N.M.) were
dredged by the United States Bureau of Fisheries steamer Albatross

at station 2784, off Chile, in 194 fathoms on blue mud bottom, bottom
temperature 51.9°. The type has nine whorls and measures—^length,

5.5 mm.; diameter, 1.3 mm.

HALIELLA LOMANA Dall.

Plate 44, fig. 1.

Eulima (?) lomana Dall, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 253.

Shell very large, regularly elongate-conic, creamy white. The
early whorls decollated. The succeeding turns slightly rounded, very
narrowly and feebly shouldered at the summit, marked by faint, re-

tractive, incremental lines, and numerous very regularly incised equal

and closely-spaced spiral striations. Suture moderately impressed.

Periphery of the last whorl angulated. Base moderately long, well

roimded, marked like the spire. Aperture large, broadly oval, outer

hp thin, fractured at the edge ; inner lip rendered slightly sinuous by
a twist a Uttle anterior to its insertion; somewhat revolute, entirely

free from the base; parietal wall covered by a thin callus.

The type and another specimen of this species (Cat. No. 110652,

U.S.N.M.) were dredged by the United States Bureau of Fisheries

steamer Albatross at station 4354, 16 miles off Point Loma Light,

California, in 642 to 650 fathoms, on gray mud bottom, bottom tem-
perature 38.5° to 39°. The type has nine whorls remainuig and
measures—^length, 20.2 mm. ; diameter, 7 mm.

Genus SCALENOSTOMA Deshayes.

Scalenostoma Deshayes, Cat. Moll. He de la Reunion, 1863, pp. 58-60, pi. 7,

figs. 26-8, Type Scalenostoma carinatum DeBha,Yea=Subeulima Souverbie

Joum. de Conch., vol. 23, 1875, p. 296, Type Subeulima lamberti Souverbie.

=

Amblyspira Dall, Proc. U. S. Nat. Mus., vol. 19, 1896, p. 314, Type Aclia?

(Amblyspira) teres Guppy.

Melanellids having an acute keel at the peripher}^ of the whorls,

which gives to the outer lip of the aperture a }-shapod appearance.

SCALENOSTOMA RANGII De Folin.

Plate 45, fig. 4.

Chemnitzia rangii De Folin, Les Meleagrinicoles, 1867, pp. 61-62, pi. 6, fig. 1.

Odostomia (Scalenostoma) rangii Dall and Bartsch, Bull. 68, U. S. Nat.

Mus., 1909, p. 230.

Odostomia (Scalenostoma) rangii Bartsch, Proc. U. S. Nat. Mus., vol. 42, 1916,

p. 344.

"Shell imperforate, elongate-conic. Apex rather obtuse, light

colored. Whorls smooth, 12 in number. The earher whorls nor-

77403—Proc. N. M. vol. 53—17 22
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mal, increasing regularly in diameter; the altitude of the body
whorl one-third that of the entire shell. Suture simple above,

afterward keeled by the preceding whorl. Aperture quadrate; the

margms simple; the left lip somewhat reflected. Alt., 0.0027; diam.,

0.0011.

"It is in honor to the memory of the learned Commodore Rang
that we have given his name to this odd species of CTiemnitzia and

we feel a considerable satisfaction in being able thus to give witness

to our feelings of profound esteem for a leader under whose orders

we have served, as well as to express our admiration for his high

scholarship. This shell is somewhat elongate, yellowish in color,

tending a little toward a brown. Tlie apex is rather obtuse. The
spire is made up of 12 whorls, all of them smooth. The sides of

the early whorls are almost straight, and this part of the shell is

regularly conic. The four or five later whorls differ from the first

anteriorly in that they escape from the profile of the cone and widen

on a plane with the base, thus forming a prominent keel, which is

very thin, almost sharp edged, upon the periphery. This expansion

of the base follows the whorls of the spire, mcreasmg in prominence

as they increase in diameter. Thus the keel terminates on the right

margin of the aperture. The suture is extremely narrow, and on

the whorls furnished with the keel which we have just described

it occurs in front of the keel, between the keel and the succeeding

whorl. The aperture is ahnost quadrate; the margins are simple,

and the left margin is slightly reflected upon the columella.

"Type locality.—Negritos, or Margarita Island, Panama."

I have not seen specimens of this species, and quote the description

and figure.

SCALENOSTOMA BABYLONIA Bartsch.

Plate 45, fig. 2.

Odostomia (Scalenostoma) babylonia Bartsch, Proc. U. S. Nat. Mus., vol. 42,

1912, p. 287, pi. 38, fig. 3.

Shell elongate-conic, light yeUowish-brown, excepting the umbili-

cal area, the extreme basal portion, and tip, which are white. Nuclear

whorls very small. Postnuclear whorls flattened, separated by a

scarcely impressed suture. On the last three turns the whorls are

marked at the periphery by an exceedingly strong, acute, spiral

keel, which is slightly bent downward. Base of the last whorl

short, well rounded. Entire surface of spire and base smooth,

except for exceedingly fine, incremental lines. Aperture oval; pos-

terior angle acute; outer lip rendered } -shaped by the spiral keel;

inner lip slender, evenly curved, very slightly revolute; parietal wall

glazed with a thm callus.
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Two specimens of this species (Cat. No. 127542, U.S.N.M.) come

from San Hipolito Point, Lower California. The type has 10 post-

nuclear whorls and measures—Length, 3 mm,; diameter, 1.2 mm.

STROMBIFORMIS Da Costa.

Strombiformis Da Costa, Brit. Conch., 1878, p. 107. Type selected by T.

Iredale (Proc. Mai. Sec. London, vol. 11, 1915, pp. 293-295) Strombi-

formis glaber Da Costa.

Very attenuated, slender Melanellids, with very narrow elongated

aperture, having the inner lip appressed to the attenuated basal

portion of the preceding whorls; marked with one or more spiral

color bands.
STROMBIFORMIS RIVERSI, new species.

Plate 15, fig. 3.

Shell large, subulate, yellowish-white with a few famt indications

of spiral bands. Early whorls decollated in all the specimens seen,

those remaining slightly and evenly rounded, appressed at the

summit, separated by an ill-dehned suture, marked by feeble, some-

what retractive Hues of growth and irregularly disposed poorly

impressed varicial streaks. Suture slightly constricted. Periphery

of the last whorl well rounded. Base long, gently rounded. Aper-

ture very elongate-ovate; posterior angle acute; outer lip thm; inner

lip ratlier long, moderately thick, well rounded, reflected over and

appressed to the attenuated base throughout its entire length;

parietal wall glazed with a rather thick callus.

The type and seven specimens of this species were collected by
Dr. J. J. Rivers, in the upper San Pedro series, at Santa Monica

Canyon, Cahfornia. The type and another specimen are in the col-

lection of the United States National Museum (Cat. No. 251390).

The rest are in Doctor Rivers's collection. The type has lost the

nuclear whorls. The 10 remaining measure—length, 12 mm.; diam-

eter, 2.5 mm.
This is the largest of the West ^'Vmerican members of the genus

Stromhiiormis known.

STROMBIFORMIS ALASKENSIS, new species.

Plate 45, fig. 1.

Shell small, straight, yellowish-whito, marked by oxcecdingl}^ line

lines of growth only. Whorls rather high, almost flattened, appressed

at the summit, separated b}^ a scarcely impressed suture. Periphery

of the last whorl well rounded, base moderately long, moderately

rounded. Aperture oval; posterior angle acute; outer lip decidedly

protracted between the posterior angle and the base; inner lip mod-
erately stout, curved, reflected over and appressed to the base;

parietal wall glazed with a moderately thick caUus.
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The type (Cat. No. 322301 U.S.N.M.) comes from Dutch Harbor,

Unalaska, Alaska. It has seven whorls and measures—Length, 4.2

mm.; diameter, 1.4 mm.

STROMBIFORMIS CALIFORNICA, new species,

Plate 45, fig. 5.

Shell narrowly subulate, polished. Early whorls yellowish-white,

succeeding ones light brown, marked with a dark chestnut brown
band at the periphery. A second one of equal strength and size is a

little anterior to the middle between the summit and the periphery;

lip edged with dark brown. Early whorls rounded, separated by
impressed sutures, the succeeding turns flattened with scarcely

defined suture, marked by exceedingly fine lines of growth and
slightly retractive, irregularly disposed pale brown varicial streaks.

Periphery of the last whorl well rounded. Base produced, well

rounded. Aperture elongate, oval; posterior angle acute, slightly

effuse anteriorly; outer lip thin, inner lip long, curved, revolute

appressed to the base, except at the very tip, where it is free; parietal

wall covered with a moderately thick callus.

The type and six specimens (Cat. No. 249619, U.S.N.M.) were

dredged in San Diego Bay. The type has 13 whorls and measures

—

Length, 11.5 mm.; diameter, 2.1 mm. This species resembles

Stromhiformis townsendi from the Gulf of California, but differs from
it in being uniformly more slender, and also in the color markings.

The following additional specimens have been examined:

Number of speci-
mens.
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lip is edged with pale brown. Early whorls moderately well rounded,

separated by a well-impressed suture; succeeding turns flattened and
separated by a scarcely defined suture. Surface marked by exceed-

ingly fine retractive lines of growth and an occasional narrow varicial

streak. Periphery of the last whorl well rounded. Base somewhat
produced, well rounded. Aperture elongate ovate; posterior angle

acute; outer lip thin; inner lip strong, curved, reflected over and
appressed to the base throiighout its entire length; parietal wall

glazed with a thick callus.

The type and three specimens (Cat. No. 251391, U.S.N.M.) were
dredged by the United States Bureau of Fisheries steamer Albatross

at station 2S22 off La Paz, Gulf of California, in 21 fathoms on gray

sand and broken shell bottom. The type has 13 whorls and meas-
ures—length, 11 mm.; diameter, 2.5 mm.
The following additional specimens have been examined:

Number of speci-
mens.
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The following additional specimen3 have been examined

:

N>™feer^ «f speci-
Collection of-
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SiTROMBIFORMIS FUSCOSTRIGATA Carpenter.

Plate 46. fig. 1.

Eulimafuscostrigata Carpenter, Ann. Mag. Nat. Hist., ser. 3, vol. 14, 1SG4, p. 47,

Shell broadly conic, polished, tip bro^wTi ; the anterior third between

the sutures of each turn and the base of the last turn, dark brown.

On the last half of the last turn the brown of the basal portion splits

into two bandSj one a little below the periphery and the other mark-

ing the extremity. Early whorls strongly rounded, separated by a

well impressed suture, the succeeding ones almost fiat with an ill-

defined suture. Surface marked by fine lines of growth only. Periph-

ery of the last whorl wcaldy angulated. Base somewhat produced,

moderately rounded. Aperture ovate; posterior angle acute; outer

lip thin; inner lip moderately long, rather stout, curved, revolute,

and appressed to the base; parietal wall covered by a moderately

thick callus.

Carpenter's type (Cat. No. 4105, U.S.N.M.) comes from Cape San
'Lucas, Lower California. It has 10 whorls and measures—length,

4.7 mm.; diameter, 1.3 mm.

STROMBIFORMIS PANAMENSIS, new species.

Plate 46, fig. 2.

Shell elongate-conic, bluish-white, pohshed, mth a narrow pale-

browTi band marking the appressed summit of the whorls; half of

the space between this dark band and the suture is white; the rest

of the whorl is suffused with pale brown; the aperture, too, is edged

with pale brown, while the extremity of the base is white. Early

whorls shghtly rounded, separated by an impressed suture, the suc-

ceeding turns almost flattened, marked by exceedingly fine lines of

growth and an occasional retractive varicial line which is not accom-

panied with any color markings. The appressed portion of the

whorls is dark in color and the anterior limit of the appressed portion

appears as a false suture, the true suture being very inconspicuous.

Periphery of the last whorl well rounded. Base produced, well

rounded. Aperture elongate-ovate, slightly effuse anteriorly; poste-

rior angle acute; outer lip thin; inner lip moderatel}' long, curved,

reflected and appressed to the ])ase for its entire length; parietal

wall covered with a moderately thick callus.

The type (Cat. No. 215787, U.S.N.M.) was dredged by the United

States Bureau of Fisheries steamer Albatross at station 2799 in 29 J

fathoms, in Panama Bay, on green mud bottom. It has 11 whorls

and measures—length, 6 mm.; diameter, 1.3 mm.
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STROMBIFORMIS BARTHELOWI, new species.

Plate47, fig. 7.

Shell polished, acicular, uniformly pale brown. Early whorls weU
rounded, separated by a constricted suture; the succeeding turns

fiat, with a less conspicuous suture, marked by very fine vertical Unes

of growth only. Periphery of the last whorl well rounded. Base

rather long, evenly rounded. Aperture very elongate-ovate; poste-

rior angle acute; outer lip thin, not protrated in the middle; inner hp
slender, slightly curved, reflected over and appressed to the base

throughout its entire length; parietal wall glazed with a thin callus.

The type (Cat. No. 268622, U.S.N.M.) was collected by the author

in Santa Maria Bay, Lower California. It has eleven whorls and

measures—length, 5 mm.; diameter, 1.3 mm. Cat, No. 267746,

U.S.N.M,, contains another specimen dredged by the author in shal-

low water in the same place.

STROMBIFORMIS HEMPHILLI, new species.

Plate 47, fig. 4.

Shell poUshed, the three or four early whorls increasing slowly in

size, the rest more rapidly, which lends the outline of the spire a

somewhat constricted appearance near the summit. Early whorls

well roimded, with moderately impressed suture. The whorls are

marked with irregular, triangularly shaped streaks of brown, which are

broadest at the varicial streaks and taper backward to a point, one

side following the summit. Base marked by an interrupted brown
band, situated a httle anterior to the periphery, and the second,

shghtly narrower, about one-third the distance between the peripheral

band and tip of the base, anterior to the peripheral band. The
extreme tip of the inner hp is brown. Early whorls moderately

rounded, separated by an impressed suture, the later ones very

shghtly rounded, separated by an inconspicuous suture, marked by
exceedingly fine hnes of growth and occasional varicial streaks.

Periphery of the last whorl feebly rounded. Base moderately long,

weU rounded. Aperture rather small, ovate; posterior angle acute;

outer hp thin; inner lip very oblique, somewhat sinuous, slightly

reflected with posterior portion appressed to the base; parietal wall

covered by a thick callus.

The type and three specimens of this species (Cat, No. 127554,

U.S.N.M.) were collected by Mr. Henr^'' Hemphill in shell drift, at

Point Abreojos, Lower California. The type has 9 whorls antl

measures—^length, 3.1 mm.; diameter, 1.1 mm.
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I have seen the following additional specimens:

Number of specimens.
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STROMBIFORMIS PROCA de Folin.

Plate 47, fig. 1.

Eulima proca De Folin, Lea Meleagrinicoles, 1867, pp. 62, 63, pi. 6, fig. 3.

"Shell imperforate, elongate, acuminate, thin, shining, milky-

white above, pinkish below, and spotted along the sutures with trian-

gular reddish dots. Whorls 10 to 11; the early ones very narrow,

the later wider and more convex. The body whorl approximately

equal to one-third the altitude of the entire shell. Aperture cordate

;

the margin slightly thickened, the left margin strongly reflected.

Long., 0.0033; diam., 0.001.

"This second species of Eulima is also very pretty and very re-

markable. The outlines elongated; the whorls of the spire very

acuminate. The later whorls, on the contrary, are somewhat wide

and somewhat convex. The sides of the whorls, instead of being

simply straight, or describing, as is ordinarily the case, take on, in

this species, a double curve. The contour is at first concave, then it

becomes convex. In consequence of tliis difference in the margins

of the whorls of the spire, the resulting outline is very peculiar, and
is a very striking diagnostic. The apex is slightly obtuse; the whorls

of the spire are 10 or 11 in number. They increase slowly at first,

and without perceptible enlargement, which gives to the early part

of the shell, including the five or six whorls, a subcylindric aspect.

These whorls are shghtly rounded and are united by a rather deeply

impressed suture. Near the eighth whorl the diameter increases, and

the suture is fainter and becomes nothing more than a simple, very

feebly impressed line. The final whorl is equal to about one-third of

the total altitude, and is imperforate. The aperture is cordate, and
its margins are somewhat thickened. The left margin is reflected,

and they are colored a flaming scarlet. The early whorls, milk-white

in color, are well flattened between the sutures and the margins; the

later whorls are flesh-colored, or tinged with a clear orange. A few

elongated, triangular spots, rather regular, and brilliantly colored in

flaming scarlet, are disposed along the sutures, and extend for a short

distance in front of it. This peculiar ornamentation adds a stamp
of originality to this Eulima.

"Type locality.—Negritos; or Margarita Island, Panama."
I have not seen specimens of this species and quote the description

and figure.

STROMBIFORMIS ELEGANTISSIMA de FoUn.

Plate 47, fig. 3.

Eulima elegantissima De Folin, Les Meleagrinicoles, 1867, p. 65, pi. 6, fig. 5.

"Shell imperforate, oblong, very highly polished, pellucid, orna-

mented with two oblique bands, alternated yellow and spotted.
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Spire acuminate. Apex rather obtuse. Whorls 10, slowly increas-

ing in size, flattened; the final whorl large, its altitude half of that

of the entire shell. Suture simple. Aperture elongate, p}Tiform,

the margins thickened, yellowish; the left margin strongly reflected

at the base. Long., 0.005; diam., 0.0015.

"This small shell is very remarkable by reason of its elements;

elongated, acuminated outline. The spire is made up of six w^horls,

which increase slowly in diameter, and which are joined together

by a very simple suture. The sides of these whorls are straight,

smooth, witliout convexity, and the suture appears only as a feeble

line, revolvmg about the shell, so that the shell does not seem to

be interrupted at the suture line. The final whorl occupies approxi-

mately half of the entire altitude and is imperforate, despite the fact

that a slight elongated depression, covered in part by the reflected

left margin of the aperture, seems to form a convexity which at

first sight simulates a perforation. The acuminate outline of the

entire shell attenuates slightly the half acute, half obtuse outline of

the apex so that it may be considered as acute. The aperture is

entirely elongate, pyriform, the two margins colored a dark brown,
rounding smoothly into each other. The left is reflected upon the

columella, and spreads out over the base of the last whorl. It is

not only the exceedingly graceful outline of Eulima elegantissima

which makes this shell remarkable, it is also the exceedingly high

luster with which it shines, and its transparency, equal to that of

pure crystal. The luster is due to its perfect polish and also to its

clearness. Each of the whorls is ornamented with two yellow ribbons

which follow the spire. The color is rather deep along the middle
of each ribbon. It lightens toward the margins and almost merges
into the crystalline background. It is the same with the elongate

spots, which, bending obliquely toward the left bmd the ribbons

to one another. The total of these characteristics give to Eulima
elegantissima an aspect like that of marble. The shell near the

suture seems to be thicker than away from it. Along the last w^horls

especially it seems as if there were a little ribbon almost opaque,
which makes the sheU at this point seem whiter.

''Type ZocdZii//.—Negritos; or Margarita Island, Panama."
I have not seen specimens of this species and quote the description

and figure.

STROMBIFORMIS ACUTA Sowerby.

Plate 47, fig. 2.

Eulima acuta Sowerby, Proc. Zool. Soc. London, 1834. p. 8.

Leiostraca acuta Sowerby, Thes. Conch., 1854, p. 803, pi. 170, fig. 11.

"Acutely turreted, white; whorls 12, smooth, sutures obsolete,

varices few.

"Bay of Montiji, Central America. (IMus. Ciuning.)
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"Found in coarse sand at a depth of 13 fathoms."

I have not seen specimens of this species and copy Sowerby's

description and figure.

Genus NISO Risso.

Niso Risso, Hist. Nat. Eur. Merid., vol. 4, 1826, p. 218, p. 7, fig. 98; type

Niso eburnea Hiaao—Bonellia Deshayes, Lamarck's Anim. sans. Vert., vol.8, 1838,

p. 286; Type Bonellia terehellata Deshayes {=Bulimus terebellatus Lamarck)=
Janella Grateloup, Conch. Foss. Adaur., 1838, p. 12; Type Bulimus terebellatus

Lamarck= FoZwsia A. Adams, Ann. Mag. Nat. Hist., ser. 3, vol. 8, 1861, p. 306;

Type Volusia imbricata Sowerby.

Melanellids having the base broadly uml)ilicated

.

NISO SPLENDroULA Sowerby.

Plate 48, fig. 5.

Eulima splendidula Sowerby, Proc. Zool. Soc, 1834, p. 6, = Niso splendidula

Sowerby, Thes. Conch., 1854, p. 801, pi. 170, fig. 8.

This species is described by Sowerby as acuminately pyramidal,

brownish, articulated near the sutures with white and chestnut;

umbilicus large. Aperture anteriorly angulated.

Sowerby's specimen was collected by Cummings at Santa Elena,

Ecuador, on sandy mud in 6 to 8 fathoms. The type, figured by
Sowerby, has 18 whorls and measures—length, 38 mm.; diameter,

17 mm. It is the largest known from the west coast of America to

date.

Cat. No. 251334, U.S.N.M., contains a very badly worn and frag-

mentary specimens of this species, which was dredged by the U. S.

Bureau of Fisheries steamer Albatross in the Bay of Panama at

station 2798, in 18 fathoms on gray sand and broken shell bottom.

NISO EXCOLPA, new species.

Plate 48, fig. 4.

Shell broadly elongate-conic, mdely and openly umbUicated , flesh-

colored, with irregularly interrupted axial bands of brown immediately

behind the varices, and faint spiral bands. The junction of these

produce the intensified color markings, and the Ughter areas between

hem give the axial markings the interrupted aspect. Umbihcus
purple, extreme tip of the shell white. Early v/horls well rounded,

the later ones flattened, marked by strong lines of growth only.

The appressed summit of the whorls falls a little anteriorly to the

periphery, and causes the preceding whorl to have an over-hanging

appearance. Periphery of the last whorl strongly angulated. Base

moderately long, well rounded; mnbilicus about one-sixth of the

greater diameter of the shell. Aperture rhomboidal, decidedly

angulated at the junction of the inner and basal lip, somewhat
less so, at the junction of the basal and outer lip; posterior angle
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acute; inner lip strongly curved and moderately reflected; parietal

wall glazed by a thin callus.

The type and 31 specimens (Cat. No. 267652, U.S.N.M.) were

dredged hy the U. S. Bureau of Fisheries steamer Albatross, in 3

fathoms, in the head of Concepcion Bay, Gulf of California. The
type has lost the first whorl; the 14 remaining measure—length,

17.5 mm.; diameter, 6.5 mm.
The following specimens have been examined

:

s'lSens' collection of-
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in 5H fathoms, on green mud bottom, in the Bay of Panama. One
of these is a fragment containing the perfect tip and 10 whorls; the

other is an adult shell having lost the first one and a half turns

and having 13 whorls remaining, which measure—length, 10.3 mm.;
diameter, 4.3 mm. We have figured the larger of these tvv^o. Cat.

No. 251336, U.S.N.M., contains three yoimg specimens, dredged
by the United States Bureau of Fisheries steamer Albatross at sta-

tion 2799, in 29i fathoms on green mud, in the Bay of Panama.
Sowerby's type was collected by Cuming, in the GuK of Nicoya,

Costa Rica, in 11 to 13 fathoms, in coarse sand.

NISO LOMANA, new species.

Plate 49, fig. 4.

Shell large, broadly conic, yellowish-white. Early whorls well

rounded, later ones flattened, separated by a decidedly channeled

suture, narrowly shouldered at the summit and decidedly angulated

at the periphery, marked only by feeble axial fines of growth. The
summit of succeeding turns falls a little anteriorly to the angulated

periphery and forms a channeled suture. Aperture of the type

fractured.

The type (Cat. No. 251337, U.S.N.M.) was dredged by the United
States Bureau of Fisheries at station 4310 in 71 to 75 fathoms, off

Point Loma, California, on green mud and fine sand bottom, bottom
temperature 49.7°. The type has lost the early whorls and the base.

The nine whorls remaining measure—Length, 14.5 mm. The frag-

ment of this large species, constituting the type, is so distinctive that

there will be no difficulty in recognizing this species when found
perfect. A second specimen (Cat. No. 211847, U.S.N.M.), which we
believe to represent the tip of this species, has seven whorls and was
dredged by the United States Bureau of Fisheries steamer Albatross

at station 2901, in 48 fathoms, off Santa Rosa Island, Cafifornia, on
mud bottom, bottom temperature 55°.

NISO HIPOLITENSIS, new species.

Plate 49, fig. 5.

Shell very small, elongate-conic, narrowly umbificated. Tip

yellowish-white, base white with a broad median brown band; anter-

rior half of aperture white. Surface polished, marked by fine lines of

growth only. Suture feebly impressed. Periphery of the last whorl

angulated. Base short, well rounded. Aperture broadly oval;

posterior angle acute; outer hp thin, curved and slightly patulose;

inner lip curved and revolute, almost covering the narrow umbilicus.

The type and another specimen (Cat. No. 127544, U.S.N.M.) were
collected by Mr. Henry Hemphill in shell washings, at San Hipolito

Point, Lower California. The type has 10 whorls and measures

—

length, 3.1 mm.; diameter, 1.2 mm.
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We have seen the following additional specimens.
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"Named in honor of Dr. Thomas Antisell, one of the early geol-

ogists of California."

I have not seen a specimen of this species and quote the published

text and figure.
Genus STILIFER Broderip.

Stilifer Broderip, Proc. Zool. Soc. London, 1832, p. 60. Type Stilifer astericola

Broderip.

Melanellids with a mucronate apex, globular form, and the inner

lip not appressed or adnate to the attenuated base of the preceding

whorl.
STILIFER ASTERICOLA Broderip.

Plate 49, fig. 2.

Stilifer astericolus Broderip, Proc. Zool. Soc. London, 1832, p. 60.

Shell large, globose, with a slender acuminate mucro, which is

usually decollated; tliin, semitransparent, bluish-white. Postnuclear

whorls strongly inflated, marked by strong incremental lines which
are almost threadlike and irregularly disposed. The appressed por-

tion of the whorls appears as a bluish band. Body whorl slightly

flattened in the middle. Periphery well rounded. Base short,

strongly rounded, marked Hke the spire. Aperture large; posterior

angle acute; outer lip very thin, strongly curved, and strongly pro-

tracted in the middle to form a clawlike element; inner lip slender,

strongly curved; parietal wall covered by a scarcely perceptible

callus. Radula absent.

I have seen 16 specimens collected in the water-vascular system of

starfish by the CaUfomia Academy of Science Galapagos Expedition

at Tagus Cove, Albennarle, Galapagos. Two of these are Cat. No.

322286 U.S.N.M. One of these, the specimen figured, has 5^ whorls

and measures—length, 8.6 mm.; diameter, 6.3 mm.
Broderip 's specimens were collected by Hugh Cuming at Hood

Island, Galapagos, and I find the following interesting remarks

on them in the publication cited:

"The arrival in this country of the shell above recorded, with the

soft parts, has afforded data for a generic character indicating a dis-

tinct family among the PectinihrancTiiata, the form and disposition

of whose mantle differs from that of any other genus in the order.

This mantle (which in Stil. Astericola is of a green hue) is thick, fleshy,

and cup-shaped, with a small aperture at its base and a free posterior

margin enveloping the soft parts and the last whorls of the shell,

which has thus somewhat the appearance of a small acorn set in its

cup. On the ventral aspect of this mantle is the rudiment of a foot

;

and from the small basal aperture a retractile 'proboscis (which when
exserted is as long as the whole animal) is protruded. At the base of

this proboscis are two thick, round, somewhat pointed tentacula; and at

the base of them are the eyes or rather ocular specks without pedi-

cles. The brancMa is placed on a single stem. At the base of the
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prohoscis is a spherical muscular stomach, and the intestine ascends

into the spire of the shell, where it becomes attached to the liver,

which, in the present species, is of an orange colour,

"Mr. Cuming found this elegant parasite burrowed in different

parts of the rays of the oral disk of Asterias Solaris, Gray, where it is

almost hidden from sight, so deeply does the animal penetrate into

the substance of the Starfish, in which it makes a comfortable cyst for

itself, wherein it most probably turns by the aid of its rudimentary
foot. All the specimens infested with Stiliferi appeared to be in the

best health, though there is reason to believe that these Mollusca feed

upon the juices of the Starfish. With that instinct of self-preserva-

tion imparte'd to all parasites whose existence depends upon that of

their nidus, the Stilifer, like the Ichneumon among insects, appears to

avoid the vital parts; for in no instance did Mr. Cuming find it em-
bedded anywhere save in the rays, though some had penetrated at

their base and very near the pelvis. Wlien extracted the older shells

have much the appearance of a milky, clouded, glass bubble; the

younger shells are of an unclouded transparency."

Genus MUCRONALIA A. Adams.

Mucronalia A. Adams. Ann. Mag. Nat. Hist., ser. 3, vol. 5, 18G0, p. 301. Type
Mucronalia bicincla A. Adams.

Melanellids with mucronate apex, cylindric postnuclear spire and
with the inner lip not appressed or adnate to the attenuated base of

the preceding whorl.

MUCRONALIA? BATHYMETRAE Dall.

Plate 49, fig. 3.

Stilifer {Mucronalia) balhymetrae Dall, Bull. Mus. Comp. Zool., Cambridge,
vol. 43, 1S08, No. 6, pp. 317, 318.

" Mucronalia? Hartlaub, Bull. Mus. Comp. Zool., Cambridge, vol. 27, No. 4,

1895, p. 146, pi. 4, fig. 25.

"On a species of Bathymetra, dredged by the U. S. S. Albatross, at

station 3381, off Malpelo Island, Gulf of Panama, in 1,772 fathoms,

mud, bottom temperature 37.2° F.

"In Hartlaub's account of the crinoids of the Albatross above cited,

he mentions and figures a species, referred by E. von Martens to

Mucronalia, parasitic on a species of crinoid, later referred by Clark

to Bathymetra. The specimen has not yet been submitted to the

writer, and the figure is insufficient to base a specific description

upon. It resembles Stilifer (Mucronalia) thomasiae Sowerby, of the

West Indies, and is fixed to one of the arms of the crinoid. If the

species is hereafter recovered, it might appropriately take the specific

name of bathymetrae."

I have not seen a specimen of the species and quote the published

text and figure.

77403—Proc. N. M. vol. 53—17 23
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Genus LAMBERTIA Souverbie.

Lamberda Souvebbib, Journ. de Conch., 18G9, p. 420. Type Lambertia mon-

trouzieri Souverbie.

Melanellids with mucronate apex, pupiform outline, and witli the

inner lip appressed to the attenuated base of the preceding whorl.

LAMBERTIA COOKEANA, new species.

Pkte 49, fig. 1.

Shell ovate, with a narrow cylindric mucro consisting of two turns,

following these two turns, the whorls become decidedly gibboso and

appressed at the summit. Surface of the whorls marked by exceed-

ingly retractive lines of growth and very fine microscopic" spiral stria-

tions. Periphery of the last whorl well rounded. Base moderately

long, stout, curved, and revolute; parietal wall covered by a thick

callus.

The type (Cat. No. 150869, U.S.N.M.) has four whorls in addition

to the mucro, and measures—length, 3.7 mm.; diameter, 2 mm. It

and 10 specimens were collected by Miss Cooke at San Hipolito Point,

Lower California.

The following additional specimens have been examined:

Number of specimens.
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Plate 37.

Fig. 1. Melanella californica Bartsch, type, length 6.2 mm.
2. Melanella baldra Bartsch, type, length 5.1 mm.
3. Melanella compacfa Carpenter, type, length 6.8 mm.
4. Melanella randolphi Vanatta, type, length 7 mm.
5. Melanella mexicana Bartsrh, type, length 6.4 mm.
6. Melanella hcmphilli Bartsch, type, length 8.3 mm.

Plate 38.

Fio. 1. Melanella retexta Carpenter, type, length 2.2 mm.
2. Melanella pusilla Sowerby, type, length— mm.
3. Melanella gabhiana Anderson and Martin, type, length 4 mm.
4. Melanella hastata Sowerby, cotype, length — mm.
5. Melanella tacoraaensis Bartsch, type, length 5 mm.
6. Melanella hastata Sowerby, cotype, length— mm.

Plate 39.

FiQ. 1. Melanella elodia de Folin, type, length 5 mm.
2. Melanella (Balds) draconis Bartsch, type, length 6.1 mm.
3. Melanella recta C. B. Adams, type, length— mm.
4. Melanella (Balcis) peninsularis Bartsch, type, length 5.2 mm.
5. Melanella producta Carpenter, type, length 3 mm.
6. Melanella (Balcis) montereyensis Bartsch, type, length 5.8 mm.

Plate 40.

Fio. 1. Melanella (Balcis) tovmsendi Bartsch, type, length 3.8 mm.
2. Melanella (Balcis) lialia Bartsch, type, length 1.8 mm.
3. Melanella (Balcis) lastra Bartsch, type, length 4.1 mm.
4. Melanella abreojosensis Bartsch, type, length 3.1 mm.
5. Melanella (Balcis) iota C. B. Adams, type, length 1.7 mm.
6. Melanella (Balcis) cosmia Bartsch, type, length 2.7 mm.
7. Melanella (Balcis) catalinensis Bartsch, type, length 5.2 mm.
8. Melanella (Balcis) amoldi Bartsch, type, length 5.5 mm.
9. Melanella (Balcis) yod Carpenter, type, length 0.9 mm.

Plate 41.

Fia. 1. Melanella (Balcis) lowei Vanatta, type, length 6.85 mm.= Melanella (Balttn)

thersites Carpenter.

2. Melanella (Balcis) thersites Carpenter, type, length 5.1 mm. •

3. Melanella (Balcis) bistorta Vanatta, type, length 5.9 mm.= Melanella (Bntns)

thersites Carpenter.

4. Melanella (Balcis) comorensis Bartsch, type, length 7.1 mm.
5. Melanella (Balcis) columbiana Bartsch, type, length 9.5 mm.
6. Melanella (Balcis) mncra Bartsch, type, length 7.5 mm.

Plate 42.

Fig. 1. Melanella (Balcis) adamantina de Folin, type, length 2.5 mm.
2. Melanella (Balcis) taravali Bartsch, type, length 1.2 mm.
3. Melanella (Balds) berryi Bartsch, type, length 6 mm.
4. Melanella (Balcis) pre/alcata Bartsch, type, length 6.9 mm.
5. Melanella (Balds) grippi Bartsch, type, length 8 mm.
6. Melanella (Balds) falcata Carpenter, type, length 7.6 mm.
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Plate 43.

Fig. 1. Enlirnostraca galapagensis Bartsch, type, length 3.8 mm.
2. Melanella (Balds) gibba de Folin, type, length 3 mm.
3. Sabinella meridionalis Bartsch, type, length 3.9 mm,
4. Sabinella chathamensis Bartsch, type, length 3.8 mm.
5. Sabinella balceri Bartsch, type, length 2.7 mm.
6. Ilaliella cJiilensis Bartsch, type, length 5.5 mm.
7. Sabinella opalina de Folin, type, length 9.5 mm.
8. Ilaliella abyssicola Bartsch, typo, length 10.4 mm,

Plate 44.

Fig. 1. Ilaliella lomana Dall, type, length 20.2 mm.
2. Sabinella (?) ptilocrinicola Bartsch, type, length 9.5 mm

Plate 45.

Fig. 1. Strombiformis alaskensis Bartsch, type, length 4.2 mm.
2. Scalenosfoma babylonia Bartsch, type, length 3 mm.
3. Strombiformis rivcrsi Bartsch, type, length 12 mm.
4. Scalenostoma rangii de Folin, type, length 2.7 mm.
5. Strombiformis califomica Bartsch, type, length 11.5 mm.

Plate 46.

Flo. 1. Strombiformis fuscostrigata Carpenter, type, length 4.7 mm.
2. Strombiformis panamens^s Bartsch, type, length 6 mm,
3. Strombiformis lapaznna Bartsch, type, length 7.8 mm.
4. Strombiforinis lownsendi Bartsch, type, length 11 mm.
5. Strombiformis almo Bartsch, type, length 7 mm.

Plate 47.

Fio. 1. Strombiformis proca de Folin, type, length 3.3 mm,
2. Strombiformis acuta Sowerby, type, length — mm.
3. Strombiformis elegantissima de Folin, type, length 5 mm.
4. Strombiformis hemphilli Bartsch, type, length 3.1 mm.
5. Stromhi''ormis burragei Bartsch, type, length 2.7 mm.
6. Strombiformis varians Soworby, cotype.

7. Strombiformis barthelowi Bartsch, type, length 5 mm.
8. Strombiformis varians Sowerby, cotype.

Plate 48.

FlQ. 1. Niso interrupta Sowerby, length 10.3 mm.
2. Niso (?) antiselli Anderson and Martin, type, length 7.f( djui

3. Niso interrupta Sowerby.

4. Niso etcolpa Bartsch, type, length 17.5 mm.
5. Niso splendidala Sowerby, type, length 38 mm.
6. Niso imbricata Sowerby, type, length 21 mm.

Plate 49.

Plo. 1. Lavibcrfia cooieana Bartsch, type, length 3.7 mm.
2. Stilifer astericola Brodcrip, length 8.6 mm.
3. Mucronnlla (?) bnthymetrae Dall, type.

4. Niso lomana Bartsch, type, length, 14.5 mm.
5. Niso hipolilensis Bartsch, type, length 3.1 mm.
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THE TYPE-SPECIES OF THE GENERA OF THE CYNI-
POIDEA, OR THE GALL AVASPS AND PxVRASITIC
CYNIPOIDS.

By S. A. RoiiwER and Margaret M. Fagan,

Of the Bureau of Entomology, United States Department of Agriculture.

PREFACE.

In recent years there has been considerable agitation, especially

among economic and biological students, for the conservation of

well-known generic names, but, if we can judge from the published

expression of opinions, there is almost a balance between zoologists

who favor conservation and those who favor strict priority. One
of the first steps toward stability in generic nomenclature is the

determination and designation of the genotypes. In the following

paper, which is a contribution from the Branch of Forest Insects,

Bureau of Entomology, prepared under the writer's direction, the

genotypes of the Cynipoid genera are designated. All of the bib-

liographical and clerical work connected with this paper has been

done by Miss Margaret M. Fagan, but the writer has examined,

assisted, and approved the nomenclatorial details. The nomencla-

ture is based on the rules of the International Commission of

Zoological Nomenclature, and it is believed that the decisions as

to genotypes will be supported, according to available evidence,

by these rulings. Certain few questions concerning type fixation

are not clearly covered by the International Code, and in these

cases the decisions reached have been guided by the A. O. TJ. Code
and consultation with Dr. Leonhard Stejneger and students in

the Division of Insects of the United States National Museum.
The restriction of the two oldest generic names in the Cyni-

poidea, Cynips and Diplolepis., has heretofore never been satisfac-

torily determined. With Diplolepis especially has there been much
uncertainty, as may be illustrated by the fact that in Catalogus

Hymenopterorum Dalla Torre considers it a Chalcidoid, while in

Das Tierreich, in conjunction with Kieffer, he places it among the

gall-making Cynipoids. The literature on these two genera has

been very carefully studied and it is believed that the decisions

concerning them are correct. That these and the other changes

are necessary is regrettable.

s. a. rohaver.

Proceedings U. S. National Museum, Vol. 53—2208.
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INTRODUCTION.

The following is an alphabetical catalogue of the 255 genera of

the Cynipoidea with the type-species of each genus. The original

references to all the genera have been examined and it is believed

that the list as here given is correct, and complete up to July 1,

191G, according to the literature received in the libraries at Wash-

ington, District of Columbia.

The first attempt to fix genotypes of the genera of the Cynipoidea

was made by Latreille in 1810, but as, unfortunntely, he chose

species not originally included, his type fixations are invalid. The

next author to designate genotypes was Westwood, who, in 1840,

designated types of the common British genera. Forster, in 1869,

in his tabulation of the genera and species of gall-wasps, designated

types for all the genera of Cynipoidea then known. In most cases

of the older genera of the Cynipoidea his designation was correct,

but in some cases, as Cynips, he chose as the type a species not

originally included, so, according to present rulings, these designa-

tions cannot be accepted. Ashmead, in his classification, 1903, chose

types for most of the genera and most of his designations are valid.

Dalla Torre and Kieffer, in 1910, give a list of the genera of the

Cynipoidea with the species which were originally included and

also the type designations which were given by the original

describers. The present paper is, however, the first comprehensive

study of all the genera of the Cynipoidea with the idea of fixing

the types from the purely nomenclatorial standpoint.

Up to the present Hartig's first paper on the classification of

the Cynipoidea ^ has been given the date 1840. There is evidence,

however, that Hartig finished the paper in May, 1839, and that it

was reviewed by Erichson in Wiegmann's Archiv fur 1840,^ in con-

nection with other entomological literature for the year 1S39. It

should, therefore, be given the date 1839. In the following list

all of the new genera described in this paper are cited as 1839 in

parentheses, followed by 1840, which indicates that 1840 is the date

on the title page of the volume in which they appear.

The words " monobasic," " isogenotypic," etc., have the same con-

ception as that indicated in Bulletin 83, United States National

Museum.
The method of treatment is as follows: First, the generic name;

second, the author; third, the reference; fourth, the number of

species originally included (unless monobasic); fifth, the type;

sixth, synonymy (if genera are isogenotypic) ; seventh, the authority

» Ueber die Famille der Gallwespen, Germar's Entomologie. vol. 2, pp. 176-209.
*Vol. 2, p. 272,
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for the type designation; eighth, a list of subsequent or erroneous

designations, in brackets. AVe have placed in the paper all refer-

ences to type fixation which we knoAv and will welcome any addi-

tional designations. AVhen the genotype is placed by Dalla Torre

and Kieffer, 1910, in some genus other than the one of which it is

the type, a reference to this position has been added.

Throughout the paper the following abbreviations of the more

important papers dealing with type fixations are used

:

Westwood, 1840.

For Westwood, J. O., Synopsis of the Genera of British Insects, 1840,

publislied as an appendix to An Introduction to the Modern Classifica-

tion of Insects, vol. 2, London, 1840.

Forster, 1869.

For Forster, Arnold, Ueber die Gnllwespen.—Verh. Zool.-Bot. Ges. Wlen,

vol. 10, 1SG9, pp. 327-370.

Ashmead, 1903.

For Ashmead, W, H., Classification of the Gall-Wasps and the Parasitic

Cynipoids, of the Superfaniily Cynipoidca, Psyche, vol. 10, 190.3, pp. 7-13.

•59-73, 140-155.

Dalla Torre and Kieffer, 1910.

For Dalla Torke, K. W. von, and Kieffeb, J. J., Das Tierreieh, 24 Lief-

erung, Berlin, 1910.

CATALOGUE OF GENERA.

4canthaegilips Ashmead.
Psyche, vol. 8, 1897, p. G7.

Type.

—

Acanthacgilips brazilienaia Ashmead. (Monobasic.)

Acantheucoela Ashmead.
Trans. Ent. Soc. London, 1900, p. 333.

Type.

—

Cynips armatus Cresson. (Monobasic and deslgnatefl by Ash-

mead, 1903, p. 07.)

Acothyreus Ashmead.
Trans. Amer. Ent. Soc, vol. 14, 1SS7, p. 157.

Type.

—

Acothyreus osccola Ashmead. (Monobasic, original designation

and 1903.)

Acraspis Mayb.

20 Jahresber. Comiu. Oberrealsch. I, Bez. Wien, 1881, pp. 2, 29. (Two

species.

)

Type.

—

Cynips pezomachoidcs Osten-Sacken. (Present designation.)

Adieris Forstek.

Verh. Zool.-Bot. Ges. Wlen, vol. 19, 1SG9, pp. 344, 357.

Type.

—

Adieris rcclusa Forster. (Monobasic and original desllgnation.

)

Adleria, new nnnie= (Cynips Authors, not Linnaeus.

Type.

—

Cynips IcoUari IIartio.

(See discussion under Cynips and Diplolcpis.)

Aegilips (Hallday) Walker.
Entom. Blagaz., vol. 3, 1835, p. IGO. Three species.

Type.

—

Cynips nitidvla Dali^ian. (Designated by Westwoofl, 1840, Synop-

sis, p. 5G, and Forster, 18G9, p. 3G2) [Anacharis ruflpcs Westwood, des-

ignated by Ashmead, 1903, p. 12, a subsequent designation.]
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Aglaotoma FoRSTEB=(Crypteucoela Kieffeb).

Verb. Zool -Bot. Ges. Wien, vol. 19, 18G9, pp. 334, 354.

Type.

—

Cothonaspis codrina Hartig. (Monobasic and original designa-

tion.) Forster misidentltied Hartig's species and Kieffer proposed to

restrict the genus Aglaotoma to tlie species wliicli Forster liad before

him, which has been renanied as fdrstcri by Kieffer. This is not in accord

witli the rulings of the International Commission of Nomenclature (see

Opinions 85). . {Aglaotoma Kieiler) —Aglaotomidca, n.n.

Aglaotomidea, new name (=Aglaotoma Kieffer, not FiJRSXEB).

Type.

—

Aglaotoma fiirstcri Kieffeb {=codrina Forsteb not Haetig). (See

remarks under Aglaotoma Forster.)

Agroscopa Foksteb.

Verb. Zool.-Bot. Ges. Wien, vol. 10. 1SG9, pp. 343, 352.

Type.

—

Agroscopa helgolandica Foksteb. (Monobasic and original desig-

nation.)

[Genotype placed in Aphyoptcra Forstee by Dalla Torre and Kieffer,

1910, p. 19S.]

Allocynips Kieffer.

Phil. Jouru. Scl., vol. 9, 1914, p. ISo.

Type.

—

Allocynips ruficeps Kieffer. (Original designation and monobasic.)

(Allotria Westwood, not Hijbner, lSlG)=Charips Haliday.

Magaz. Nat. Hist., vol. G, 1833, p. 494.

Type.

—

Allotria victrix Westwood. (Monobasic.)

Alloxysta Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 338, 340.

Type.

—

Xystus viacrophadmis Haetig. (Monobasic and original desig-

tion.)

(Amblynotus Hartig) (=Scytodes Haetig, not Walckenaeb, lS05)=Melanips
(Walker) Giraud.

Zeitschr. f. Entom., vol. 4, 1843, p. 419. ==New name for Scytodcs Haetig.

1840, not Walckenaeb, 1805.)

Type.

—

Scytodcs opiicus Hartig. (Present designation.)

[Type.

—

Scytodcs grunnlatus Hartig. teste Ashmead, 1003, p. 9; not one

of the originally included species of Scytodcs (included in vol. 3, 1841),

but in the genus when new name was proposed, but can not be type

because a new name takes type of old genus which must be an originally

Included species.]

Isogenotypic with Mclanips (Walker) Giraud.

(Ameristus Fi3RSTEB)=N'euroterus Hartig.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1809, pp. 330, 333. (Two species.)

Type.

—

Ncurotcrus politus Haetig. (Present designation.) Isogenotypic

with Nevrotcrus Hartig.

Amphibolips Reinhard.

Berlin Entom. Zeitschr., vol. 9, 1865, p. 10. (Three species.)

Type.

—

Cynips spongifica Osten-Sacken. (Original designation).

Amphithectus Hartig.

Zeitsclir. f. Entom., vol. 2, (1839) 1840, p. 203.

Type.

—

(Amphithectus dahlbohmii Hartig.) (Monobasic.) =Sarothru8
arcolatus Haetig,

[Genotype placed in Sarotlirus Haetig by Dalla Torre and Kieffer, 1910,

p. 74.]

Anacharis Dalman.
Anal. Entom.. 1823, p. 90.

Type,

—

Cynips eucharioides Daxman. (Monobasic.)
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Anacharoides Cameron.

llec. Albany Museum, vol. 1, 1903-06, p. IGO.

Type.

—

Anncharoides striaticeps Camekon. (Monobasic.)

Andricus Hartig.

Zeitschr. f. Entom., vol. 2 (1S39), 1S40, pp. 185, 190. Nine species.

lyiie,— (Andricus noduli Habtig.) (Designated by Forster, 1SG9, p. 335.) =
Andricns trilhicatus Hartiq.

Anectoclis Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 345, 359. Two species.

Type.—Anectoclis indagatrix FOrster. (Original designatiou.) [Encoela

filicornis Thomson, designated by Cameron 1SS9.]

Anolytus Fokster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 3G3. 3G5.

Type.

—

Anolytus rufipcs Forster. (Monobasic and original designation.)

[Type.

—

Onychia hiusta Haliday, designated by Ashmead, 1903, p. 11, o

subsequent designation.]

Antistrophus Walsh.
Anier. Entomol., vol. 2, 1SG9, p. 74.

Type.

—

Antistroplius lifjodeamiac-pisnvi Walsh. (Monobasic.)

Aphelonyx Mayr.

20 Jahresber. Connn. Oberrealscb. I, Bez. Wien, ISSl, pp. 5, 29.

Type.

—

Cynips ccrricola GiRAtJD, (Monobasic.)

Aphiloptera Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19. 1SG9, pp. 343, 351. Two species.

Type.

—

Apliiloptera anisomera Forster. (Original designation.)

ApMlothrix Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 331, 336.

Type.

—

Cynips corticis Linnaeus. (Monobasic and original designation.)

[Genotype placed in Andricus by Dalla Torre and Kieffer, 1910, p. 477.]

Aphyoptera Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SC9, pp. 343, 351.

Type.

—

Aphyoptera inustipcnnis Forster. (Monobasic and original desig-

nation.)

(Apistophyza Forster) =Glauraspidia Thomson.

Verb. Zool.-Bot. Ges. Wien, vol. 19. 1SG9, pp. 343, 351.

Type.— (Cothnnaspis micropicra Hartig.) (Monobasic and original desig-

nation.) = Glauraspidia suhtilis Dahlbom. Isogenotypic through syn-

onymy with Glauraspidia Thomson.

(Apophyllus Hartig) =Biorhiza Westwood.

Zeitschr. f. Entom., vol. 2 (1S39), 1S40, p. 1S5.

Type.

—

Cynips aptera Faijricius. (Monobasic.)

Isogenotypic with Biorhiza Westwood.

Aporeucoela Kieffer.

Ann. Soc. Sci. Brus., vol. 32, 1908, p. 49.

Type.

—

Aporeucoela fuscipes Kieffer. (Slonobaslc.)

Arhoptra Kieffer.

Feuille Jeunes Natural., vol. 31, 1901, p. IGl. (Two species.)

Type.

—

Eucoila mclanopoda Cameron. (Designated by Ashmead, 1903.

'p. G2.)

Asclepiadiphila Ashmead.
Can. Ent., vol. 29, 1897, p. 2G3.

Type.

—

Asclepiadiphila sicphanotidis Ashmead. (Monobasia)

[Genotype placed in Ayla.v by Dalla Torre and Kieffer, 1010, p. C77.]
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Aspicera Dahlbom (=Onychia (IIaliday) Walker, not Hubneb,1S1G) (=Bellona
GiRAUD.

)

Onj'chia rind CaUaspiclia, 1842, p. 6.

Tj'pe.— (Cjjnips cdiogaster Panzeb) = (Tenf/j redo) Aspicera scutcllata (Vn
LEBS).

[A new name for Onychia (Haliday, Walker), not Htibner, and takes same
type as genus for which it was proposed.] Isogenotypic with Bellona

Giraud.

Aulacidea Ashmead,
Psyche, vol. 8, 1897, p. GS. Many species, only one named.
Type.

—

Anlax mnlgediicola Ashmead, (Present designation.)

Atiloxysta Thomson.
Opusc. entom., P. 8, 1877, p. 811. Seven species.

Type.

—

Atiloxysta sfricta Thomson, (Present designation.)

[Genotype placed in Phaenofiljjphis Foksteb by Dalla Torre and Kleflfer.

1910. p. 294.]

Aylax IIartig.

Zeitschr. f. Ent., vol. 2, (1839) 1840, pp. 195-C. Eight species.

Type.

—

Cijnips rhocados BoucHfi. (Designated by Ashmead, 1903, p. 213.)

[Dalla Torre and Kieffer treat this as questionably the same as papaveri*

(Perris).]

Balna Cameron.
Biol. Centr.-Amer., P. 27, 1883, p. 74, Hymen. 1.

Type.

—

Balna nigriccps Cameeon. (Monobasic.)

Bassettia Ashmead.
Trans. Amer. Ent. Soc, vol. 14, 1887, p. 146. Two species.

Type.

—

Bassettia floridana Ashmead. (Designated by Ashmead, 1903. p.

155.)

(Bathyaspis FoRSTER)=Pediaspis Tischbein.

Verh. Zool.-Bot. Ges. WIen, vol. 19, 18G9, pp. 330, 332.

Type.— (Bathyaspis accris Forster.) (Monobasic and original designa-

tion.) = iCy)ups) Pcdiaspis accris (Gmelin). Isogenotypic through

synonymy with Pcdiaspis Tischbein.

Belenocnema Mayb.
20 Jahresber. Comm. Oberrealsch. I, Bez. Wien, ISSl, p. 4, 16.

Type.

—

Belenocnema treatae Mayb. (Monobasic.)

(Bellona Giraud) =Aspicera Dahlbom.
Verh. Zool.-Bot. Ges. Wien, vol. 10, 1800, p. 150 (not Rechb. 1852, Birds).

Type.— {Cynips cdiogaster Panzer) =As/)iccra scutcllata (Villers). An
uncalled for new name for Onychia Westwood, not Iliibner. Isogenotypic

with Aspicera Dnhlbom.

Biorhiza WESTWooD=(Apophyllus HARTiG=Heterobius Gtr£BiN).

Introd. Mod. Classific. Insect. II, Synopsis, 1840, p. 56.

Type.

—

Cynips aptera Farricius. (Monobasic and original designation.)

According to our present knowledge of the date of publication of Biorhiza

It would be necessary to consider it a synonym of Apophylltis. This we
hesitate to do because of Erichson's statement (Wlegmann*s Archiv Naturg.,

vol. 2, 1840, p. 274), which quotes Apophyllus as a synonym of Biorhiza

and indicates that the name was proposed prior to the Synopsis. We there-

fore prefer to leave the date of publication of Biorhiza open to future

Investigations.

Bothrioxysta Kieffer.

Bull. Soc. Hist. Nat. Metz (2), vol. 10, 1901, p. 9. Five species

Type.'—Auloxysta nigripes Thomson, (Present designation.)
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Bothrochacis Cameron.

Uecords Albany Museum, vol, 1, 1903-06, p, 163.

Type.

—

Bothrochacis erythropoda Cameron. (Monoba.slc.

)

Caleucoela Kieffeb.

Bull. See. Hist. Nat. Metz, vol. 26, 1900, p. 62.

Type.

—

Cal^xicocla striatipennis Kieffeb. (Monobasic.)

Callaspidia Dahlbom.
Onychia and Callaspidia, 1842, p. 10. Two species.

Type.

—

Callaspidia de fonscolovibci Dahlbom. (Present designation.)

Gallirhytis Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SC9, pp. 331, 335.

Type.

—

CuUirhijtis hartigi Forstku. (IMonobasic and original designation.)

Calofigites Kieffeb.

Bull. Soc. Hist. Nat. Metz, vol. 26, 1909, p. 93.

Type.

—

Calofigites nitidvs Kieffer. (Monobasic.)

Cecconia Kieffeb.

Bull. Soc. Hist. Nat. Metz, vol. 22, 1902, pp. 7, 93.

Type.

—

Aulax valerianellae Thomson. (Monobasic and original designa-

tions. )

Ceroptres Hartig.

Zeitschr. f. Eutom., vol. 2 (1S39), 1840, p. ISO. Two species.

Type.

—

Ceroptres clavicornis Hartig. (Designated by Ftirster, 1869, p. 364.)

Charips (Halidav) MARSiiALL=(Allotria Westwgod, not Hubneb, 1810).

Entom. Mon. Mag., vol. 6, 1870, p. 181.

Type.

—

Charips microcera (Haliday) Mabshall. (Monobasic.)

Chilaspis Mayb.
20 Jahresber. Coram. Oberrealsch. I, Bez. Wien, 1881, pp. 6, 32.

Type.

—

Andrieus nitida Giraud. (Monobasic.)

Chrestosema Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 344, 355.

Type.

—

Chrestosema erythropa Forsteb. (Monobasic and original design

nation.)

Cliditoma Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 342. 348. Five species.

Type.

—

Cothonaspis geniculatus Hartig. (Original designation.)

[Genotype placed in Kleidotoma by Dalla Torre and Kieffer, 1910, p. 205.]

Coelonychia Kieffeb.

Wiss. Ergebn. Deutschr. Zentr. Afr. Exped. 1907-08, vol. 3. 1910, p. 19,

Type.

—

Coelonychia spinosipes Kieffer. (Monobasic.)

Compsodryozenns Asiimead.

Proc. U. S. Nat. Mus., vol. 19, 1896, p. 128. Two species.

Type.

—

Conipsodri/oxenua macnlipenms Ashmead. (Designated by Ash-

mead, 1903, p. 155.)

Coneucoela Kieffeb.

Reise in Ostafrika v. A. Voeltzk, vol. 2, 1910, p. 534.

Type.

—

Concucocl.a gracilicornis Kieffer. (Monobasic.)

Coptereucoila Asiimead.

Trans. Amer. Ent. Soc, vol. 14, 1887, p. 151.

Type.

—

Coptereucoila amcrieana Ashmead. (Monobasic.) = {Kleidotoma
ashmeadi Kieffeb.)

IGenotype placed in Kleidotoma by Dalla Torre and Kieffer, 1910. p. 208,]
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Cothonaspis Habtio.

Zeitschr. f, Eutoiu., vol. 2, (1S39) 1S40, p. ISG. Fourteen species.

Type.

—

Cothonaspis pentatoma Hartig. (Designated bj' Forster, 1869,

p. 348.)

[Type.

—

Cothonaspis scutellaris Hartig, designated by Ashmead, 1903,

p. G7.]

[Genotype placed in Pentamerocera by Dalla Torre and Kieffer, 1910.

p. 14S.]

(Crypteucoela KiEFFEB)=Aglaotoma Forster.

Andre, Spec, Hyni. Eur., vol. 7, pi. 2, 1904, p. CIS. Two species.

Type.

—

Cothonaspis codrina Hartig. (Present designation.)

Isogenotypic with Aglaotoma Forster.

Cynips Linnaeus= (Dryophanta Forster).

Syst. Nat., ed. 10a, vol. 1, p. 343, No. 12; p. 553, No. 213.

Type.

—

Cynips quercus-foUi Linnaeus. (Designated by Westwood, 1840,

Synopsis, p. DC.) Jlorice and Dnrrant 1915 Trans. Ent. Soc. Loud., p.

431, state tbat Lamarck in 1801 chose qucrciis-folii Linnaeus as type of

Cynips. With this we can not agree as we do not believe that Lamarck or

most of the other old writers' examples are any more than illustrations

of the various genera. They therefore can not be accepted as type desig-

nations by the International Code, which says, " The meaning of the

expression ' select a type ' is to be rigidly construed. Mention of a species

as an illustration or example of a genus does not constitute a selection

of a type."

[Cynips tinctoria Linnaeus (Forster, 1SG9) ; Cynips quercus-radicis Fabri-

cius (Curtis, 1S3S) ; Cynips argcntata Hartig (Ashmead, 1903) ; Dip-

lolcpis bcdcguaris Fabricius (Latreille, 1810). None of these originally

included. Cynips qucrcus-gcmmac liinuaeus (Karsch ISSO). It is doubt-

ful if this is type designation.] Isogenotypic with Dryophanta Forster.

(CyTiips Authors) =Adleria, new name.

Dallatorrella Kieffer.

Bull. Soc. Ent. Ital., vol. 41, 1909, p. 244.

Type.

—

Dallatorrella ruhriventris Kieffer. (Monobasic.)

Diastrophus Hartig.

Zeitschr. f. Entom., vol. 2, (1839) 1840, p. 180.

Type.

—

Diastrophus rubi Hartig. (Monobasic.)

Diceraea Fukster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 3G4, 3G7.

Type.

—

Figitcs nrticeti Dahlbom. Monobasic and original designation.)

Dicerataspis Asiimead.

Troc. Zool. Soc. Lond.. 1895, p. 744.

Type.

—

Dicerataspis grenadensis Ashmead. (Monobasic.)

Didictyum IJiley.

Anier. Entoraol., vol. 3, 1880, pp. 52, 293.

Type.

—

Didictyiim zigzag Rii.ey. (Monobasic.)

[Genotype placed in Ilcxaplasta by Dalla Torre and Kieffer, 1910, p, 117.J

Dieucoila Ashmead.
Proc. Ent. Soc. Wash., 1903, p. 222.

Type.

—

Dieueoila subopaca Ashmead. (Monobasic and original desig-

nation.)

Diglyphosema Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19. 1SG9, pp. 342, 345.

Type.

—

Diglyphosema cupatorii Forster. (Monobasic.)
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Diholocynips, uew name =(Holocynips Kieki-ek, 1910, not 1910).

Phil. Jouru. Scl., vol. 11, 191G, p. 2S4-2S.J.

Type.

—

Ilolocynips nigra Kiekfeb. (A new name takes same species for

type.)

Dilyta TOrsteb.

Verh. Zoo!.—Bot. Gcs. Wien, vol. 19, 1SG9, pp. 33S, 340.

Type.

—

Dilijta siihclavata FOusteb. (Monol)asic and original designation.)

[Genotype placed in Alloxysta by Dalla Ton'e and Kieffer, 1910, p. 25.').]

Dimicrostrophis Asiimead.

Provancher, ISSG, Addit. faun. Canad. Hymen., p. IGO, 172.

Type.— Dimicrostrophis rvficornis Ashmead. (^lonobasic.) [Genotype

placed in Encocla by Dalla Torre and Kieffer, 1910, p. 177.]

Diplolepis Goeffroy (=Rhodites Hartig).

Hist. Ins., vol. 2, 17G2, p. 30S. (Six species by number, the second is In

bibliograpliy by reference mentioned by name.)

Fourcroy, 17Su, Ent. Paris, p. 391. (Gives names to Geoffroy's six species.)

Type.

—

Cyni2)s rosae Linnaeus. (Designated by Karscli, 18S0.) [Cynips

qucrctis-jolii Fabricius, designated by Latreille, ISIO, p. 43G, not origi-

nally included.]

Note.—Karsch, ISSO, Zeit. Gam. Naturh,, p. 2SS, contends that Geoffrey

fixed Cynips rosac Linnaeus, as the type of Diplolepis and in his (Karsch's)

discussion he indicates tliat he approves of tliis designation. Geoffrey does

not, in our opinion, designate the tyiie. We consider that " C'est ce qui

nous a port§ il distinguer cet insect et i en former un genre separC' " refers

to the cliaracters rather than a species. Tliere is also some slight doubt

whether the implied approval by Karsch of the supposed designation of

type by Geoffrey can be considered as type designation for Diplolepis.

Therefore, inasmuch as there is no other type designation for Diplolepis

we chose as the type of this genus Cynips rosac Linnaeus. Tliis designa-

tion can also be supported by the fact that rosae is, through the bibliography

of species No. 2, the only species in the original description of Diplolepis

which is mentioned by name. Westwood (Zool Journ., vol. 55 (1S2S),

1829, pp. 9-lG) gives many reasons for suppressing Geoffroy's name, and,

as with many authors, even Lnti'eille considers Diplolepis Geoffroy a

synonym of Cynips Linnaeus. It is much to be regretted that these authors

did not designate types so it would have been possible to follow their con-

clusions. We regret very mucli that Karsch's paper makes it impossible for

us to agree with the restriction of Diplolepis used by Dalla Torre and

Kieffer in Das Tieri-eich. Isogenotypic with Rhodites Hartig.

Oiranchis Forster.

A'erh. Zool.—Bot. Ges. Wien, vol. 10, 1SG9, p. 3G0.

Type.

—

Diranehis copnlata Forsteb. (Monobasic and original designation.)

[Genotype placed in Cothonaspis by Dalla Torre and Kieffer, 1910, p.

124.]

Dlsholcaspis Dalla Torre and KrEFFEE=(Holcaspis Mayb. ISSl, not Ciiaudoib,

ISG- .)

Das Tierrelch, 1910, p. 371.

Type.

—

Callaspidia qucrcus-ylohulus Fitch.

Disorygma Forster.

Verli. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 342, 346. Two species.

Type.

—

Disoryyma divulyata Forsteb. (Original designation.)

Dlssodontaspis Kieffer.

Bull. Soc. Hist. Nat. :Metz, vol. 20. 1909, p. 59.

Type.

—

Dlssodontaspis flavipes Kieffer. (Monobasic.)
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Ditmpaspis Kieffek.

Wiss. EigebD. Deutsch. Zentr. Afr. Exped., 1907-8, vol. 3, 1910. p. 18.

Type.

—

Ditrupaspis semirufa Kieffeb. (Monobasic.)

Oolichostrophus Ashmead.
Trans. Amer. Ent. Sec, vol 14, 1SS7, p. 120, nota.

Type.

—

Cynips qucrcus-irrcgtilaris Osten-Sacken. (Monobasic and original

designation.) [Cynips qucrcus-majalis Bassett, designated by Aslnnead,

1903, p. 151.] [Genotype placed in Neurotervs by Dalla Torre nod

Kieffer, 1910, p. 335.]

Dryocosmus GinAUD.

Verli. Zool.-Bot. Ges. Wien, vol. 9, 1859, p. 353.

Type.

—

Dryocosmus ccrriphilus Giuaud. (Monobasic.)

(Dryophanta Forstek)= Cynips Linnaeus.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 331, 335.

Type.

—

Cynips qucrcus-folii Linnaeus. (Monobasic and original designa-

tion.) Isogeuotyplc witb Cynips Linnaeus.

Dryorrhizoxenus Ashmead.
Trans. Amer. Ent. Soc, vol. 9, 1881, p. xxv.

Type.

—

(Dryorrhizoxenus floridamts Ashmead.) (Monobasic.) =i?ctenoc

nana trcatae Maye. [Genotype placed in Belenocnema by Dalla Torre

und Kieffer, 1910, p. 724.]

Dryoteras FoRSTER=(Teras Hartig, 1839, not Treitschke, 1829).

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 331, 334.

Type.— (Cynips tcrminaJJs Fabricus.) (Original designation. )=Z)tptoiepi«

pallida Olivier. [Genotype placed in Biorhiza by Dalla Torre and Kieffer.

1910, p. 398.]

Ectolyta Forstek.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 18G9, pp. 342, 347,

Type.

—

Cothonaspis inerassata Thomson. (Monobasic and original desig-

nation.)

Entropha Forstee.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 18G9, pp. 330, 334.

Type.

—

Entropha Hssonota Forstee. (IMonobasic and original designation.)

[Genotype placed in Dryocosmus by Dalla Torre and Kieffer, 1910, p

381.]

Episoda Forstee.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 343, 353.

Type.

—

Episode .ravfhM'rv.ro Forstee. (Monobasic and (»ritriiia.' designa

tlon.)

Erisphagia Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 342, 347. Two species.

Type.

—

Eucoela depilis Gikaud. (Original designation.) [Encoeln eiirtn

Giraud, designated by Ashmead, 1903, p. 61.]

Eschatocerus Mayb.
'20 Jahresber. Comm. Oben-ealsch. I. Bez, Wien, 1881. pp. 3, 9. 13

Type.— Eschatocerus acaeiac Mayr. (Monobasic.)

(Eubothrus Forstee) =IsocoIus Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19,. 1869. pp. 331, 336.

Type.

—

Diastrophus scabiosae Giraud. (Monobasic and original designa

tion.) [Genotype placed in Aylax by Dalla Torre and Kieffer. 1910, p

GG5.] Isogenotypic witb Isocolns FiJrster.

Euceroptres Ashmead.

Trans. Amer. Ent. Soc, vol. 23, 1896, p. 187.

Type.

—

Euceroptres primus Ashmead. (Monobasic.) [Genotype placed In

Ceroptres by Dalla Torre and Kieffer, 1910, p. 645.]
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Eucoela Westwood.
Magaz. Nat. Hist., vol. 0, 1S33, p. 494.

Type.

—

Eucoela crassinervis Westwood. (Monobasic.) [Cothonaspia cubi-

talis Haitig, designated by Fobsteu, ISGO, p. 357.]

£ucoilidea Ashaiead.

Trans. Anier. Ent. Soc, vol. 14, 1887, p. 154. Two species.

Type.

—

EucoiUdea canadensis Ashmead. (Designated by Ashmead, 1903.

p. GO.)

Enmayria Ashmead.
Trans. Amer. Ent. Soc, vol. 14, 1887. p. 147.

Type.

—

Eumayna floridana Ashmead. (Monobasic.)

Eutrias Foksteb.

Verb. Zool.-Bot. Ges. Wlen, vol. 19, 1SG9, pp. 344, 357.

Type.

—

Eucoela tritoma Thomson. (Monobasic and original designation.)

Figites LATnEn>i.E.

Hist. Nat. Crust, et Insect, vol. 3, 1802, p. 307. Three species.

Type.

—

Cynips scntellaris Rossi. (Designated by Latreille, 1810, p. 43G.)

Fig^itodes Ashmead.
Ti-ans. Amer. Ent. Soc, vol. 14, 1887, p. 150. No species.

Ashmead, Psyche, vol. 10, 1903, p. 11. One species.

Type.

—

Diplolepis quinquelineattis Say. (Designated by Ashmead, 1903,

p. 11.) [Genotype placed in Aspicera by Dalla Torre and Kieffer, 1910,

p. 57.]

(Fioria Kieffer, not Silvestri, lS9S)=FiorielIa Kieffeb.

Bull. Soc. Entom. France, 1903, p. 31.

Type.

—

Callirhytis marianii Kieffeb (agamic form.) Callirhytis meunieri

Kieffer (sexual form.) (Original designation.)

Fioriella Kieffeb= (Fioria Kieffer, not Silvestri, 1S9S).

Bull. Soc Ent. France, 1903, p. 95.

Type.

—

Callirhytis marianii Kieffer (agamic form.) Callirhytis meunieri

Kieffeb (sexual form). (Original designUtion.

)

Frireniella Kieffer.

Bull. Soc Hist. Nat. Metz, 1909, p. 64.

Type.

—

Frireniella bisiilcata Kieffeb. (Monobasic.)

Ganaspis FiiRSXEB.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, p. 355,

Type.

—

Ganaspis mundata Forster. (Monobasic and original designation.)

(Jillettea Ashmead.
Psyche, vol. 8, 1897, p. 09.

Type.

—

Gillcttea taraxaci Ashmead. (Monobasic and original designation.)

[Genotype placetl in Aylax by Dalla Torre and Kieffer, 1910, p. 065.]

Qlauraspidia Thomson= (Apistophyza Forster).

OJvcrs. Svensk, Vet,-Akad, Furh,, vol. 18, ISGl, pp. 307 and 401.

Type.

—

Eucoela suhtilis Dahlbom. (Monobasic) (Designated by Forster,

1869, p. 351. ( [Glauraspidia parva Thomson, designated by Ashmead,
1903, p. 63, not originally included.] I.«!ogenotypic with Aspistophyza

Forster.

Glyptoxysta Thomson.
Opusc entom. P. 8, 1877, p. 811. Two species.

Type.

—

Glypto.rysfa xanthoccphala Thomson. (Present designation.)

Oonaspis Ashmead.
Psyche, vol, 8, 1897. p, GS, Two specie.s.

Type.

—

Diastrophus scutellaris GiLT^Ermi;. (Original deslpnaatlou.)
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Gonieucoela Kieffek.

Entom. Zeitschr., vol. 21, 1907, p. 113.

Type.

—

Gonieucoela hilohata Kieffeu. (Monobasic.)

Gronotoraa Forstek.

Verh. Zool.-Bot. Ges. Wien, vol. 10, ISGO, pp. 342, 34G. Two species.

Type.^-Gronotoma sculijturata Forster. (Origiual desiguatiou.)

Hemicrisis Forster.

Yeih. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 33S, 339.

Type.

—

Hemicrisis ruficornis Forster. (Monobasic and original designa-

tion.)

Heptameris Forster.

Verh. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 342, 350.

Type.

—

Eucocia pygmaca Dahlbom. (Monobasic and original designation.)

Heptamerocera Ashmead.
Proc. Zool. Soc. Loud., 1895, pp. 7, GO. Seven species.

Type.

—

Ilcvtamcroccra rohusta Asiimead. (Original designation.) [Geno-

type placed in Rhoptroviciis by Dalla Torre and Kieffer, li)10, p. 1G3,]

Heptaplasta Kieffer.

Feuille Jeune Natural., vol. 31, 1901, p. 173. Two species.

Type.

—

Heptamerocera aliena Ashmead. (Designated by Ashmead, 1903,

p. G7.)

(Heterobius Gu£RiN)=Biorhiza Westwood.

Rev. Mag. Zool. (ser. 2), vol. IS, 1SG5, p. 138.

Type.

—

Ci/iiips aptera Bcsc. (Monobasic, as Cynips aptcra Bosc is the

same as aptcra Fal)ricius. ^ Isogeuotypic with Biorhiza Westwood.

Heterocynips Kieffer.

Boll. Soc. Eut. Ital., vol. 41, 1909, pp. 247 and 252.

Type.

—

Heterocynips rufipcs Kieffer. (Monobasic.)

Hexacharis Kieffer,

Entomol. Zeitschr., vol. 21, 1907, p. 142.

Type.

—

Hexacharis flavipes Kieffer. (Monobasic.)

Hexacola Forster. (==Hexaplasta Forster.)

Verh. Zool.-Bot. Ges. AVien, vol. 19, 1SG9, p. 342, 349.

Type.

—

Eucoela picicrus Giraud. (Monobasic and original designation.)

[KJeidotoma hcxatoma Tliomson was cliosen by Ashmead, 1903, p. G2,

as the type of Hexacola and is apparently the species which Forster had
under tlie name Eucoela picicrus Giraud, but tliis can not be used as

the type, because Forster definitely chose Eucoela picicrus Giraud and

not Eucocia picicrus, as determiuerl by himself. Hexacola of Forster's

description and of subsequent authors is to be known .is Kleidotomidca,

which see.]

Hexamerocera Kieffer.

Feuille Jeune Natural., vol. 31, 1901, p. 175. Fifteen species.

Tyi^e.

—

Eucoela rufivc7itris Giraud. (Designated by Ashmead, 1903, p. G6.)

(Hexaplasta Forster) =Hexacola Forster, genotype, not description.

Verh. Zool.-Bot. Ges, Wien, vol, 19, 1SG9, pp. 345, 359. Two species,

Type.

—

Cotlionaspis hcxatoma IIartig. (Original designation.) [C. hcxa-

toma Hartig Is, according to Das Tierreich, p. 114, congeneric with

Eucocia picicrus Giraud, the genotype of Hexacola Forster.]

(Kolcaspis aiAYR, not Chaudoik, 1SG-, Col.)=Disholcaspis Dalla Tobre and

Kieffer.

20 Jahresber. Comm, Oberrealsch. I, Bez. "^Vieii, ISSl, p. 35. Three species.

Type.

—

Cynips guercus-globulus Fitch. (Designated by Ashmead, 1903,

p. 153.)
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Holocynips Kieffeb.

Boll. Lab. Porticl, vol. 4, 1910, p. 114.

Tyi)e.

—

Holocynips emarginata Kieffeb. (Monobasic.)

(Holocynips Kimfer, 1910, not 1910)=Diholocynips, new name.

Phil. Journ. Sci., vol. 11, 1910, p. 2S4-5.

Type.

—

Holocynips nigra Kieffeb. (Original designation and moDobaslc.)

Eololezis FoRSTER.

Verh. Zool.-Bot. Ges. Wien, vol. 19, 18G9, pp. 330, 333.

Type.

—

Hololcxis ruflpes Forstek. (Monobasic and original designation.)

[Genotype placed in Rhodites by Dalla Torre and Kieffer, 1910, p. 714,1

Homorns Forster.

Verb. Zool.-Bot. Ges. Wlen, vol. 19, 1SG9, pp. SGS, 300.

Type.

—

Figitcs ahnormis Giraud. (Monobasic and original designation.)

[Genotype placed in Figitcs by Dalla Torre and Kieffer, 1910, p. 83.]

Hypodiranchus Asiimead.

Fauna Hawaiiensis, vol. 1, 1901, p. 303. Two species.

Type.

—

Hypodiranchis hatcaiiensis Ashmead. (Designated by Ashmead,

1903, p. 07.)

Hypolcthria Forstee.

Verh. Zool.-Bot. Ges. Wien, vol. 19, 1809, pp. 343, 355.

Type.

—

Cothonaspis mclanoptera Habtig. (Monobjislc and original desig-

nation.)

Iballa LATREiLLE=(Sagaris Panzer).

Hist. Nat. Crust, et Insect., vol. 3, 1802, p. 300.

Type.

—

(Ophion cuUcllator Fabricius.) (Monobasic.) =Ichneumon leuco-

spoidcs HocHENWARTH. Isogenotypic with Sagaris Panzer,

tdiomorpha Fobsteb.

Verh. Zool.-Bot. Ges, Wien, vol. 19, 1809, pp. 343, 353.

Type.

—

IdiomorpJia mclanoccra Fobsteb. (Monobasic and original deslj^

nation.)

Isocolus FoRSTEB=(Eul)Othrus Fobsteb).

Verh. Zool.-Bot. Ges. Wien, vol. 19, 1SC9, pp. 330, 334.

Type.

—

Diastrophus scahiosae Gibaud. (Monobasic and original desig-

nation.) [Genotype placed in Aylax by Dalla Torre and Kieffer, 1910,

p. 05]. Isogenotypic with Eubothrua Forster.

(Kiefferia Ashmead, not Mik, lS95)=Kieflfericlla Ashmead.

Psyche, vol. 10, 1903, p. 10.

Type.

—

Kiefjcria rugosa AsHiiEAD. (Original designation.)

Kieffericlla AsHMEAD=(Kiefferia Ashmead, not Mik).

Proc. Eut. Soc. Wash., vol. 5, 1903, p. 221.

Type.

—

Kicffcria rugosa Ashmead. (Monobasic and original designation.)

Kleidotoma Westwood.
Mngaz. Nat. Hist., vol. G, 1833, p. 494.

Type.

—

Kleidotoma psiloidcs Westwood. (Monobasic.)

Kleldotomidea, new name. (=Hexacola Forsteb description and Authors, but

not of Genotype.)

Type.

—

Kleidotoma hexatoma Thomson. See Remarks under nexaeoU
and Hcxaplasta.

Lambertonia Kieffeb.

Bull. Soc. Ent. France, 3001, pp. 158, 159. Three species.

Type.

—

Lambertonia abnorm.i8 Kieffeb, (Designated by Ashmead, lOOS,

p. 215.)

77403—Proc. N. M. vol 63—17 24
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Leptopilina Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 342, 348.

Type.

—

Cothonaspis longipes Haktig. (Monobasic and original designa-

tion.)

Liebelia Kieffer.

Bull. Soc. Ent. France, 1903, p. 31. No species.

Zeitschr. Hym. Dipt., vol. 3, 1003, p. 110. Iledescribed as new genus and

species.

Type.

—

Liebelia cavarac Kieffer. (Monobasic.)

Liodora Furster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 331, 334.

Type.

—

Liodora sulcata Forster. (Monobasic and original designation.)

[Genotype placed in Diplolepis by Dalla Torre and Kieffer, 1910, p. 342.]

Liopteron Perty.

Delect, anim. artic. Brazil, 1833, p. 140.

Type.

—

Liopteron comprcssum Perty. (Monobasic.)

Liposthenes Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 331, 330.

Type.— (Aiilax glcchomac Hartig.) (Monobasic and original designa-

tion.) =A'ulax latreiUci Kieffer,

In designating glechomae as tlie type of Liposthenes, Furster fortunately

chose to follow the interpi'etation of this species as used by Hartig, which
has been renamed latreillei by Kieffer, Avhich makes it possible to use this

name as Fcirster's characters indicate he intended it should be used, but

Dalla Torre and Kieffer, 1910, p. 008, have placed the genotype in Aulax.

Lonchidia Thomson.
Ofvers. Svensk. Vet.-Akad. Furh., vol. 18, 1861, p. 413. Three species.

Type.

—

Fiffites maculipcjinis Dahlbom. (Designated by Forster, 1869, p.

304.)

Losaulus Mayr.

20 Jahresber. Comm. Oberrealsch. I, Bez. Wien, 1881, pp. 8, 12, 33.

Type.

—

Cynips qucrcus-mammula Bassett. (Monobasic.)

Lytorhodites Kieffer.

Bull. Soc, Hist. Nat. Metz, (2) vol. 10, p. 96. Six species.

Type.

—

Rhodltcs arcfactus Gillette, (Present designation.)

Lytosema Kieffer,

Feullle Jeunes Natural, vol, 31, 1901, p. 102, Three species.

Type,

—

Eucocla guerini Dahlbom. (Designated by Ashmead, 1903, p. 07.)

Lytoxysta Kieffer.

Nat. Zeitschr. Forst.-Landw. Jahrg. 7, 1909, p. 479. One species, one

variety.

Type.

—

Lytoxysta hrcvipalpis Kieffer. (Present designation.)

Kacrocereucoila Ashmead,
Trans, Amer. Ent, Soc, vol. 14, 1887, p, 103.

Type.

—

Macroccreucoila longicornis Ashsiead. (Monobasic.)

Manderstjernia Radoszkowski,
Bull, Soc, natural, Moscou, vol. 39, 1880, p. 304.

Type.— {Maiidcrstjcrnia paradoxa Radoszkowski.) (Monobasic.) ^Cynfp*
albopunctata Schlechtendal. [Genotype placed in Andricus by Dalla

Torre and Kieffer, 1910, p. 490.]
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Uegapelmtis Hartig.

Zeitschr. f. Eiitom., vol. 2, (1S30) 1S40, p. ISG.

Type.— (Mcgapchiius sphccifonnis IIartic.) (Monobasic) =Annc/ia/i« typica

Walker. [Type.

—

MajaitcJmus cnsifcr Walker. (Designated by Forster,

1SG9, p. 3G1.)] [Genotype placed in Anacharis by Dalla Torre and

Kieffer, 1910, p. 3S.]

Uelanips (Walker) GiRAUD=(AmbIynotus Hartig).

Walker, Entom. IMaj,'az., vol. 3, 1835, p. IGl. No species. Gibaud, Verb.

Zool.-Bot. Ges. Wien, vol. 10, ISGO, p. 1G3. Seven species.

Type.

—

Sc!/todcs opactts Hartig. (Designated by Forster, 1869, p. 367.)

Isogenotypic with Amhhjnotus Hartig.

Mesocynips Cameron.

Journ. Royal Asiat. Soc, 1903, p. 91.

Typo.

—

Mesocynips insignis Cameron. (Monobasic.)

Microstilba Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 342, 346. Three species.

Type.

—

Microstillxi hidentata Forster. (Original designation.)

Uiomoera Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 18G9, pp. 343, 352.

Type.

—

Mioncctis abcrrans Forster. (Monobasic and original designation.)

Miteucoela Kieffer.

Entoui. Zeitschr., vol. 21, 1907, p. 113. Four species.

Type.

—

Mitcncocla nigriccps Kieffer. (Present designation.)

Uoneucoela Dalla Torre and Kieffer.

Das Tierreich, 1910, p. 103. Two species.

Type.

—

DirancJiis grcnadcnsis Ashmead. (Present designation.)

Nedinoptera Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 343, 350.

Type.

—

Klcidotoina halophila Thomson. (Monobasic and original desig-

nation.)

Nephycta Forster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 338, 339.

Type.

—

Ncpliycta discrcta Forsteu. (Monobasic and original description.)

Neralsia Cameron.
Biol. Centr.-Anier., P. 27, Hymen. I, 1883, p. 74.

Type.

—

Ncralsia rufipcs Cameron. (Monobasic.)

Wesodiranchis Perkins.

Fauna Hawaiiensis, Hym. Suppl., 1910, p. 668.

Type.

—

Cothonaspis (Mcsodiranchis) ashnicadi Perkins. (Monobasic.)

Keuroterus Hartig= (Ameristus Forster).

Zeitschr. f. Entom., vol. 2 (1839), 1840, pp. 185, 192. Five species.

Type.

—

Ncnrotcnis politus Hartig. (Designated by Beutenmiiller, 1910.)

Isogenotypic with Amcristus Forster.

Oberthiirella Saussure.

Hist. Madagascar, vol. 20, pi. 20, fig. 8, 1890.

Type.

—

Ohcrfhilrelhi Icnticulans Sai'sscue. (Monoba.sie.)

Odonteucoila Asiimead.

Proc. Ent. Soc. Wash., vol. 5, 1903, p. 222.

Type.

—

Odonteucoila chapadac Asiimead. (Monobasic.)

Odontocynips Kieffer.

Boll. Lab. Portici, vol. 4, 1910, p. 112.

Type.

—

Odontocynips nclulosa Kieffee. (Monobasic.)
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Odontosema Kieffeb.

Bull. Soc. Hist. Nat. Metz, vol. 26, 1909, p. 58.

Type.

—

Odontosema albinerre Kieffeb.- (Monobasic.)

Omalaspis Gibaud.

Verh. Zool.-Bot. Ges. Wien, vol. 10, 18G0, p. 155.

Type,

—

Omalaspis noricus Gibaud. (Monobasic.)

[Type.

—

Fiffites niger Hartig, designated by Forster, 1869.1

Omalaspoides Hedicke.

Eutoniol. Mitteilungen, vol. 2, 1913, p. 140. Two species.

Type.

—

Omalaspoides lct::neri Hedicke. (Original designation.)

Onychia (Haliday) Westwood (not Hubneb, lSlG)=Aspicera Dahi.bom.

Magaz. Nat. Hist., vol. G, 1833, p. 494.

Type.

—

iCynips cdiogastcr Panzer.) (Monobasic.) =Aspfccm scutellata

(ViLLERs). Isogenotypic with Aspicera Dahlbom.

Panteliella Kieffeb.

Andre. 1902, Spec. Hym. Eur., Algeria, vol. 7, p. 324.

Type.

—

Aulax fcdtschcnkoi (Rijbsaamen). (Monobasic.)

Pf.ramblynotus Cameeon.

The Entoni., vol. 41, 1908, p. 299. Two species.

Type.

—

Paramblynotua punctulatus Cameron. (Present designation.)

Faramiomoea Ashmead.
Trans. Zool. Soc. Loud., 1895. pp. 751, 774, 778.

Type.

—

Paramiomoea heptatoma Ashmead. (Monobasic.)

[Genotype placed in Miomoera Forster, by Dalla Torre and KiefEer, 19HX

p. 133.)

Parandricus Kieffeb.

Marcellia, vol. 5, 1906, p. 102.

Type.

—

Parandricus mairei Kieffeh. (Monobasic.)

Paraspicera Kieffeb.

Ent. Zeitschr.. vol. 21, 1907, p. 152.

Type.

—

Paraspicera hakcri Kieffer. (Monobasic.)

Parateras Ashmead.

Can. Ent., vol. 29, 1897, p. 202.

Type.

—

Parateras hubhardi Ashmead. (Monobasic.)

Paraulax Kieffer.

Bull. Soc. Nat. Metz, vol. 11, 1904, p. 59.

Type.

—

Paraulax perplexus Kieffeb. (Monobasic.)

Pediaspis TiscHnEiN=(Bathyaspi3 Foksteb).

Stettin, entom. Zeitg., vol. 13, 1852, p. 141.

Type.

—

Pediaspis sorbi Tischbein. (Monobasic.)

Isogenotypic with Bathi/aspis Forster through synonymy.

Pentacrita Forstee.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1809, pp. 342, 349. Four species.

Tj'pe.

—

Cothonaspis retnsa Haetig. (Original designation.)

[Type.

—

Encocla cordata Giraud, designated by Ashmead, 1903, p. 02.}

Pentamerocera Ashmead.
Proc. Zool. Soc. Lond., 1895, p. 774. Seven species.

Type.

—

Pentamerocera angularis Ashmead. (Original designation.)

Pcntaplasta Kieffer.

Feuille .Jeunes Natural., vol. 31, 1901, p. 160.

Type,

—

Pentacrita coxalis Ashmead. (Monobasic.)
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Pentarhoptra Kieffeb.

Feuille Jeunes Natural., vol. 31, 1901, pp. 172, 173. Two species.

Type.

—

Eucoela tomentotsa Gihaud. (Designated by .\shniead, 1903, p. 08.)

Peras Westwood.
Mag. de Zool., vol. 7, 1837, pi. 179, Classe IX.

Tj'pe.

—

Feras nigra Westwood. (Monobasic.)

P«riclistus Forsteb.

Verb. Zool.-Bot Ges. Wlen, vol. 19, 1SG9, pp. 332, 337.

Type.

—

Aulax caninae Habtig. (Monobasic and original designation.)

Fezophycta Fobsteb,

Verb. Zool.-Bot. Ges. Wlen, vol. 19, 1SG9, pp. 338, 339.

Type.

—

Xystus brachypterus Habtig. (Monobasic and original designa-

tion.)

Phaenoglyphis Fobsteb.

Verb. Zool.-Bot. Ges. Wlen, vol. 19, 1869, p. 338.

Type.

—

Phaenoglyphis xanthochroa Fobster. (Monobasic and original

designation.)

Phanacis Forsteb.

Verb, naturh. Ver. preuss. Rheinl., vol. 17, 1860, p. 145.

Type.

—

Phanacia centaurcae Fobsteb. (Monobasic.)

Philonyx Fitch.

5th Report Insects of New York, 1859, p. 783. Two species.

Type.

—

Philonyx fulvicoUis Fitch. (Designated by Ashiuead, 1903, p.

148.) [Genotype placed in BiorMsa by Dalla Torre and Ivieffer, 1910.

p. 402.]

Phylloteras Ashmead.
Psyche, vol. 8, 1897, p. 67.

Type.

—

Biorhiza riiMnus Gillette. (Monobasic and original designation.)

[Genotype placed in Trigon.aspis by Dalla Torre and Kieffer. 1910, p. 393.]

Piezobria Fobsteb.

Verb. Zool.-Bot. Ges. Wlen, vol. 19, 1809, pp. 344, 358.

Type.

—

Piezobria hicuspidata Fobsteb. (Monobasic and original desigua-

tlon.)

Fillnotlirix Fobsteb.

Verb. Zool.-Bot. Ges. Wlen, vol. 19, 1SC9, pp. 345, 358. Two species.

Type.

—

Pilinothrix designata Fobsteb. (Original designation.)

Plagiotrochus Mayb.

20 Jabresber. Oomm. Oberrealsch. I, Bez. Wlen, 1881, pp. 8, 12. Two species.

Type.

—

Cynipa qucrcus-ilicis Fabricius. (Designated by Aslimead, 1903,

p. 151.)

Plastlbalia Kieffeb.

Boll. Soc. Ent. Ital., vol. 41, 1909, pp. 246 and 249.

Type.

—

Plastihalia violaceipcnnis Kieffeb. (Monobasic.)

Poncyla Kieffeb.

Marcel Jia, vol. 2, 1903, p. 86.

Type.

—

Poncyia fcrruginca Kiefteb. (Monobasic.,)

Promiomera Ashmead.
Proc. Ent. Soc. Wash., vol. 5, 3903, p. 221.

Type. -Prowiowfira filieomis Ashmead. (Monobasic and original designa-

tion.)

Prosaspicera Kieffeb.

Ent. Zeltschr., vol. 21, 1907, p. 1.53. Two si>ecles.

Tj'pe.

—

Prosaspicera ensifein Kieffeb. (Present designation.)
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Prosynapsis Dalla Torek and Kieffeu= (Synapsis Forsteb, 1869, not Bates,

ISCS).

Das Tierreich, 1910, p. 45.

Type.—S2/»«/JsJs aqungrancnsis FossTiiU. (A new name takes same species

for type.)

Protoibalia Bkues.

Bull. Mus. Coinp. Zool., vol, 54, 1910, p. 15.

Type.

—

Protoibalia conncxiva Bkues. (Original designation and mono-

basic. )

Pseudeucoila Ashmead.
Proc. Ent. Soc. Wash., vol. 5, 1903, p. 222.

Type.

—

Ettcocla (Cothonaspis) trichopsila Habtig. (Monobasic and orig-

inal designation.)

Pseudibalia Ivieffee.

Boll. Soc. Ent. Ital., vol. 41, 3909, pp. 24G and 247.

Type.

—

Pacndihalia fasciatipcnnis Kieffee. (Monobasic.)

Psichacra Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 344, 356.

Type.

—

Cothonaspis lonnicornis Habtig. (Monobasic and original designa-

tion.)

Psilodora Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 34S, 354. Two species.

Type.

—

Cothonaspis hoyenii Hartig. (Original designation.)

Psilodoropsis Hedicke.

Deutscb. Ent. Zeitscbr., 1913, p. 443.

Type.

—

Psilodoropsis conradti Hedicke. (Original designation and mono-

basic.)

Psilogaster Hartig.

Zeitscbr. f. Entoui., vol. 2, (1S39) 1S40, p. 1S7. Tbree species.

Type.

—

Psilogastcr anthnomyiarum Hartig. (Present designation.) [Geno-

type pUiced in Fiyitcs by Dalla Torre and Kieffer, 1910, p. 87.]

Psilosema Kieffeb.

Feuille Jeunes Natural, vol. 31, 1901, p. 160. Seven species.

Type.

—

Psilosema giraudi Dalla Torre and Kieffee. (Present designa-

tion.) (=Cotho7iaspis peuiatoma Giraud and Thomson, not Hartig.)

Inasmuch as it is doubtful tbat Asbmead's designation, 1903, p. G2, of

Cothonaspis pcntatoma Thomson as the type of Psilosema is valid, be-

cause C. pentatoma Thomson was not included, v.e designate as the type

of Psilosema, Cothonaspis pentatoma Giraud, which is the same as

C, pentatoma Thomson. Tlie C. pentatoma Giraud is different from

C. pentatoma Hartig. and has been renamed giraudi by Dalla Torre and

Ivieffer.

Pycnostigmus Cameron.

Ann. Mag. Nat. Hist. (7), vol. 21, 1905, p. 20.

Type.

—

Pyenostigmus rostratiis Cameron. (Monobasic.)

Pycnctrichia Forster..

Verb. Zool.—Bot. Ges. Wien, vol. 19, 1869. pp. 363, 360. Tbree species.

Type.

—

Pyenotrichia crythropa For.ster. (Original designation.) [Type.

—

Figites urticarum Dahlbom, designated by Ashmead, 1903, p. 10.] [Geno-

type placed in Figites by Dalla Torre and Kieffer, 1910, p. SO.]

Ehabdeucoela Kieffeb.

Entom. Zeitscbr., vol. 21, 1907, p. 70. Six species.

Type.

—

Rhabdeucoela nitidifrons KiEa"FEE. (Original designation.)
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(Rhodites IlABTiG)=Diplolepis Geoffroy.

Zeitschr. f. Eutom., vol. 2, (1S39) 1840, p. 18G. Three species.

Type.

—

Cynips rosae Linnaeus. (Desiguated by FOrster, 1SG9, p. 332.)

Isogenotypic with Diplolcpis Geoffroy.

Rhoophilus Mavb.
20 Jahresber. Comm. Oberrealsch. I, Bez. Wien, 1881, p. G, 11, 22.

Type.

—

Rhoophilus locici RIayh. (Monobasic.)

Ehoptromeris Fokster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1SG9, pp. 344, 35G. Six species.

Type.

—

Cothonaspis cucera Haktig. (Original designation.)

Ehynchacis Forsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 19. 1800. pp. 342, 349.

Type.

—

Cothonaspis nir/ra Hautig. (Monobasic and original designation.)

(Sagaris Panzer)—Ibalia Latreille.

Krit. Revis., vol. 2, ISOG, p. 91.

Type.— (Ophion culicUator Fabbicius). (Monobasic.) =Ichncumon leuco-

spoidcs Hociienwartii.

Isogenotypic with Ihalia Latreille.

Sapholytus Forster.

A'erh. Zool.—Bot. Ges. Wien, vol. 19, 18G9, pp. 332, 337.

Type.

—

Syncrgus apicalis Hartig. (Monobasic and original designation.)

[Genotype placed in Syncrgus by Dalla Torre and Kieffer, 1910, p. G08.)

Saphonecrus Dalla Torre and Kieffer.

Das Tierreich, 1910, p. G05. Six species.

Typo.

—

Syncrgrts connatus Hartig. (Original designation.)

Sarothrus Hartig.

Zeitschr. f. Eutom., vol. 2, (1839), 1840, p. 187. Three species.

Type.— {Sarothrus cannliculatus Hartig.) (Designated by Forster. 1SG9,

p. ZGl)— Cynips tibialis Zetterstedt teste Dalla Torre and Kieffer, 1910,

p. 75. [Type.

—

Sarothrus arcolatus Hartig, designated by Ashmead,

1903. p. 9.]

ScMzosema Kieffer.

Feuille Jeunes Natural., vol. 31, 1901, p. 161. Two species.

Type.

—

Eiicoela cmarginatus H.\rtig. (Designated by Ashmead, 1903,

p. G2.)

(Scytodes Hartig, not Walckenaer, lS05)=Melanips (Walker) Gibatjd.

Zeit.schr. f. Entom., vol. 2 (1839), 1840, p. 187. Two species.

Type.

—

Scytodes opacns Hartig. (Present designation.)

(Solenaspis Ashmead, not Osten-Sacken, 1881, in Diptera)=Xyalosema Daxla
ToHRE and Kieffer.

Trans. Amer. Ent. Soc, vol. 14, 1887, p. 155.

Typo.

—

Solenaspis hyalinipennis Ashmead. (Monobasic.)

Solenozopheria Ashmead.
Trans. Anier. Ent. Soc, vol. 14. 1887. p. 149.

Type.

—

Solenozopheria vaccinii Ashmead. (Monobasic.)

Spathegaster Hartig.

Zeitschr. f. Entom., vol. 2 (1839), 1840, p. ISG.

Type.

—

Spathegaster petioUventris Hartig. (Monobasic.) [Genotj'pe placed

in Kevroterns by Dalla Torre and Kieffer, 1910, p. 327.1

Sphaeroteras Ashmead.
Psyche, vol. 8, 1897, p. G7.

Type.

—

Biorhiza mellca Ashmead. (Monobasic and original designation.)

[Genotj-pe placed in Diorhiza by Dalla Torre and Kieffer, 1910, p. 398.]
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Steleucoela Kieffeb.

Ann. Soc. Sci. Brux,, vol. 32, 1908, p. 48.

Type.

—

Stelcucoela piriformis Kieffeb. (Monobasic.)

Stirencoela Camebon.
The Entom., vol. 43, 1910, p. 180.

Type.

—

Stirencoela striaticollis Cameron. (Monobasic.)

(Synapsis Fobster, not Bates, 1SGS)=Prosynapsis Daj.la Tokke and KiErrKa.

Verb. Zool.-Bot. Ces. Wleu, vol. 19, 1SG9, p. 3G1.

Type.

—

Synapsis aquisgranensia Fubsteb. (Monobasic and original desisns^

tion.)

Synergus Habtig.

Zeitschr. f. Entom,, vol. 2 (1839), 1840, p. 186. Fourteen species.

Type.

—

Syncryus vulgaris Haetio. ( Designated by Forster, 1SG9, p. 338.

)

Synopliromorpha Ashaiead.

Psyche, vol. 10, 1903, p. 145.

Type.

—

Synophromorpha salids Ashmb^ad. (Monobasic and original deslg-

nation.)

Synoplirus Habtio.

Zeitschr. f. Entom., vol. 4, 1843, p. 411.

Type.

—

Synophrus politus Habtig. (Monobasic.)

TaTaresia Kieffeb.

Bull. Soc, Ent. France, 1901, pp. 158, 160. l^ive species.

Type.

—

Tavaresia carinata Kieffeb. (De.*;lgnated by Ashraead, 1903, p.

215.)

(Teras Habtig, not Tbeitschke, lS29)=Dryoteras Fobsteb,

Zeitschr. f. Entom., vol. 2 (1839), 1840, p. 185.

Type.— (Tcras terminalis Fabkicius.) (Monobasic.) =DiptoJepia paUi4io

Olivieb. teste Dalla Torre and Kieffer, 1910, p. 398.

Tessmannella Hedicke.

Deutsch. Eut. Zeitschr., 1912, p. 803. Two species.

Type.

—

Trssmannella spinosa Hedicke. (Original designation.)

Tetramerocera Ashmead.
Trans. Zool. Soc. Lond., 1895, p. 778.

Type.

—

Tetramerocera. variabilis Ashmkao. (Monobasic and original desig-

nation.)

tetraplasta Ashmead.
Psyche, 1903, p. 68.

Type.

—

Tetraplasta unica Ashmead. (Original designation.)

tetrarlioptra Fobsteb.

Verb. Zool.-Bot. Ges. Wien, vol. 10, 1869, pp. 342, 349. Two species.

Ty\)e.—Cliditoma fteferofoma Thomson, (Original designation.) [T}'i>e.-

Tetrarhoptra tetratoma Forster, designated by Ashmead, 1903, p 62.1

(Tetratoma Camebon, not Fabbicius)= Tetrarhoptra Fobsteb,

Monogr. Brit. Phytoph. Hymen., vol. 3, 1890, p. 223. Four species.

Type.

—

Kleditoma lieterotoma Thomson. (Present designation.) Isogvu«»-

typic with Tetrarhoptra Forster.

Tbyreocera Ashmead.
Trans. Araer. Ent. Soc, vol. 14, 1887, p. 154.

Type.— (Thyreocera nigrifemora Ashmead.) (Monobasic.) = (FM'e«)
Thyreocera laerAscutum Peovancheb, teste Ashmead. 1903, p. 10.

Timaspis Mayb,

20 Jahresber. Oomiu. Ooerrealsch. 1 Bez. Wien. 3881, p. 18.

Type-

—

Timaspis lampsanae (Pebbis) Kabsch. (Monobasic) [Type.—
Timaspis phaenixopodua Mayr, designated by Ashmead. 1903, p. 214.]
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Trlbalia Walsh.
Proc. Ent. Soc. Phlla., vol. 2, 1864, p. 470.

Type.

—

Tribalia hatatorum Walsh. (Monobasic.)

Trlchagalma Mays.
Marcellia, vol. G, 1907, p. 8.

Type.

—

Trichagalma drouardi Mayb, (Monobasic.)

Trlchoteras Asumead.
Psyche, vol. 8, 1897, p. G7.

Type.

—

Trichotcras coguilletti Ashmead. (Monobasic.)

Trlgonaspis Habtig.

Zeitschr. f. Entom., vol. 2 (1839), 1840, p. 186.

Type.— (Trigonaspis crustalis Habtio.) (Monobasic.)= (Ci/n<p«) Trigona»

pis mcgaptcra Panzeb.

Triplasta Kieffeb.

Feuille Jeunes Natural., vol. 31, 1901, p. 160. Three species.

Type.

—

Klcidotoma atrocoxalis Ashmead. (Designated by Ashmead, 1903,

p. 61.)

Trlrhoptrasema Kieffeb.

Bull. Soc. Ent. France, 1901, p. 344.

Type.— (Klcidotoma amcricana Ashmead.) (Monobasic.)= (^i«<do<o»ia)

Trirhoptrascma ashmeadi, new name.*

Trlschiza Forsteb.

Verh. Zool.-Bot. Ges. Wlen, vol. 19, 1S69, pp. 364, 367.

Typo.

—

Figites agaricolarum Dahlbom. (Monobasic and original desig-

nation.)

(Trisolenia Ashmead, not Ehbenbebo, lS61)=Trisoleniella, new name.

Trans. Auier. Ent. Soc, vol. 14, 1SS7, p. 142.

Type.

—

Andricus (Trisolenia) saltatus Ashmead, (Monobasic.) [Geno-

type placed In Andricus by Dalla Torre and Kleffer, 1910, p. 453.]

Trlsoleniella, new naa)e= (Trisolenia Ashmead, 1SS7, not Eubenbebq, 1S61).

Type.

—

Andricus (Trisolenia) saltatus Ashmead,
Trlssandricus Kieffeb.

Boll. Lab. Portici, vol. 4, 1910, p. 115.

Type.

—

Trissandricus tnaculipennis Kieffeb. (Monobasic.)

Trisseucoela Kieffeb.

Entomol. Zeitschr., vol. 21, 1907, p. 92. Three siiecles.

Type.

—

Trisseucoela fulvotincta Kiefixk. (Present designation.)

Trissodontaspis Ashmead.
Proc. Ent. Soc. Wash., vol. 5, 1903, p. 222.

Type.

—

Trissodontaspis rvflpes Ashmead. (Monobasic tind original desig-

nation.)

Tropldeucoila Ashmead.
Proc. Ent. Soc. Wash., vol. 5, 1903, p. 221.

Type.

—

Tropidcv.coila rufipes Ashmead. (Monobasic and original desig-

nation.)

Trybliographa Fobsteb.

Verh. Zool. Bot. Ges. Wlen. vol. 19, 1869, p. 359. Ten species.

Type,

—

CotJionnspis scutellaris Hartio. (Original designation.) lGem>-
type placed In Cothonnspis by Dalla Torre and Kleffer, 1910, p. 125, as

a species without a name.]

» Since Coptercucoela Ashmead Is a synonym of Klcidotoma, Kleidotoma amcricana
Ashmead. 18S7, Trans. Amor. Ent. Soc, vol. 14, p. 152, line C, needs a new name, being
preoccupied by (Coptercucoela) Klcidotoma amcricana Ashmead, same reference top line.

For this we propose ashmeadi. (Kleffer, 1901, Fcullle Jeunes Natural., vol. 31, p. ICl,
erroneously renames (Coptercucoela) Klcidotoma amcricana Ashmead 1887, Trans. Anier.
Ent. Soc, vol, 14, p. 152. top line, as ashmeadi).
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Tylosema Kieffeb.

Bull. Soc. Nat. Metz, vol. 12, 1905, p. 112,

Type.

—

Tylosema nigerrimus Kieffeb. (Monobasic and original designa-

tion.)

Xanthoteras Ashmead.
Can. Ent., vol. 29, 1897, p. 262.

Type.

—

Biorhiza forticornis Walsh. (Monobasic and original designa-

tion.)

Xenocynips Kieffeb.

Boll. Lab. Zool. Portici, vol. 4, 1910, p. 340.

.Type.

—

Xenocynips subsquamata Kieffer. (Monobasic.)

Xestoplianes I'^orster.

Verb. Zool.-Bot. Ges. Wien, vol. 19, 1869, pp. 332, 337.

Type.

—

Cynips potentillae de Villers. (Monobasic and original desijina-

tion.)

Xyalaspis Hartiq.

Zeitschr. f. Entom,, vol. 4, 1843, p. 416.

Type.

—

Xyalaspis Incvigatiis IIartig. (Monobasic.)

[Type.

—

Cynips nitiditla Dalman, designated by Ashmead, 1903, p. 12.1

Xyalophora Kieffer.

Bull. Soc. Ent. France, 1901, p. 344. Three species.

Type.

—

Fiyites clavatus Giraud. (Original designation.)

Xyalosema Dalla Torre and Kieffer (=Solenaspis Ashmead, not Osten-

Sacken, 1881.)

Das Ticrrcich, 1910, p. 94.

Type.

—

Solouispis Jii/alinipennis Ashmead. (A new name takes same type.)

Xystoteras Ashmead.
Can. Ent., vol. 29, 1897, p. 260.

Type.

—

Xystoteras volntcllac Ashmead. (Monobasic.)

(Xystus Hartig, not .Sciionherr. lS20)=Charips Haliday.

Zeitschr. f, Entom., vol. 2 (1839). 1840, p. ISO. Ten species.

Type.

—

Xystus crythrocephalus Hartig. (Present designation.)

Zaeucoila Ashmead.
Proc. Ent. Soc. Wash., vol. D, 1903, p. 222.

Type.

—

Zaeneoila nnicarinata Ashmead. (Monobasic and original desig-

nation.)

Zamischus Ashmead.
Proc. Ent. Soc. Wash., vol. 5, 1903, p. 221.

Type.

—

Zamisclms brasilicnsis Ashmead. (Monobasic and original desig-

nation.)

Zopheroteras Ashmead.
Can. Ent., vol. 29, 1897, p. 201.

Type.

—

Acraspis vaecinU Ashmead. (Monobasic.) [Genotype placed in

Triyonaspis liy Dalla Torre and Kieffer, 1910, p. 393.]

^lygosis Forster.

Verb. Zool. Bot. Ges. Wien, vol, 19, 1SG9, pp. 303, 305.

Type.

—

Psiloyastcr hcteropterns Haktig. (Monob.isic and original desig-

nation.)

In the preceding pages the following new generic and .specific names, wliich

siiouUl be accredited to Rohwer and Fagan, are proposed

:

Adlcria p. 359

Afilaotomidca p, 360

DUwlocynipft _ _. f. 36."

Kleidotnmulco p. .369

Trirhoptrascma asJitncadi p. 377

TrisoJciiirH'i p. 377
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Thomson (Kleidotoma), Kleidoto-
midea 369

hubhardi Ashmead, Parateras 373
byaliuipcnnis Ashmead, Solenaspis 375

(Solenaspis) Xyalo-
sema 378

incnvssata Thomson (Cothonaspis), Pxtolyla. 366
indagatrix; Forster, Anectociis ' 361
insiL'nis i ameron, Mesocynips 371
inustipennis Forster, Apnyoptera SSI
kollari Hartig (Cynips), Adierla 359
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Pase.

laovlgatus Hartig, Xyalaspls 378
laeviscutura Provancher (Flgites), Thyreo-

cera 376
lampsanae(PeiTlsJKarsch f .\ulax),Timaspi3. 376
latreillci Klofler (Aulax), Lipo'tlienes 370
lenticiilaris Saussure, Obertnurella 371
letzneri Hedlcko, Oraalaspoides 372
leucospoides Hochenwarth (Ichneumon),

Ibalia 369
iigodesmiae-pisum Walsh, Antistrophus..;.. 361
lissonota Forster, Entropha 368
loewi Mayr, Rhoophilus 375
loDKicornis Harti tr (Cothonaspis) Psichacra. .

.

374
Ashmead, Macrocereiicoila 370

lonrfpes Hartig (Cothonaspis), Leptopilina.

.

370
macrophadnus Harti^ (Xystus), Aiioxysta .. 360
raaouUpennis Ashmead, Compsodryoxcnns.

.

353
Dahlbom (Fi^ites), Lonchidla. 370
Kiefler, Trissandrlcas 377

mairei Kioffer, Parandriciis 372
majaiis Bassett (Cymlos), Oolichostrophus. .

.

336
marhnil KielTer (Calllrhytis), Fioria 367
marianii KiefTer (Callirhytis), Fioriella 367
me<;aptera Panzer (Cynips), Trigonaspis..... 377
melanocera Forster, I'diomorpha 369
melanopoda Cameron (Eucjela), Arhoptra... 361
melanoptera Hariig (Cothonaspis), Ilypo-

lethria 369
meiica Ashmead (Biorhiza), Sphaeroteras.... 375
meuniori Kieffer (Callirhytis), Floria ^67

Fioriella...... 367
microcera (Ilaliday ), Charips 363
micropteia Hartig (Cothonaspis), Apisto-
phyza 361

mulcediicola Ashmead (Aiilax), Aulacidea.. 362
mundata Forster, Oanaspis 367
nebulosa Kieffer, Odontocynips 371
niger Hartig ( Figites), Omalaspis 372
nigerrimum Kieffer, Tylosoma 378
nigra Jlartii (Cothonaspis), Rhynchacis..... 375
nigra Kieller (Ilolocynips), Diholocynips 365
nigra Westwood, Peras 373
nigriceps Cameron, Balna 362

Kieffer, Miteueoela 37

J

nlgrifemora Ashmead, Thvreoccra 376
nigripes Thomson (Autoxysta), Bothrio-
xysta 302

nltida Giraud (Andricus), Chilaspis 363
nitidifrons Kieffer, Rhabdeueoela 374
nltidula Dalmac (Cynips), Aegilips 359

Xyalaspis 378
nitldns Kieffer, Caloilgitcs 363
noduli Ilartig, Andricus 361
noricus Ojraud, Omalaspis 372
opacus Ilartig, Scytodos 375

(Scytodes), Amblynotus 360
Melanips 371

osceola Ashmead, Acothyreus 359
pallida Olivier (Diplolepis), Dryoteras 366
papaveris Perris (Diplolepis), Aylax 352
paradoxa Radoskovsky , Manderstjcrnia 370
parva Thomson, Glauraspidia 367
pentatoma Ilartig, Cothonaspis 364

Giraud (Cothonaspis), Psilosema. 374
perplexus Kieffer, Paraulax 372
petioliventris Hartig, Spathcgaster 375
pezomachoides Osten - Sacken (Cynips),

Acraspls ".

.

.

359
phaenixopodus Mayr, Timaspis 376
picicrus Giraud (Eucaela), Hexacola 368
piriformis Kieffer, S*«leucoela 375
politua Hartig, Neur erus 371

(Neui lerus) Ameristus 360
Synopnrus 376

potentillae Retzius (Cynips), Xestophanes. .

.

378
primus Ashmead, Euceroptros 366
psiloides Wcstwood, Kleidotoma 369
punctuiatus Cameron. Paramblynotus 372
pygraaea Dahlbom (Eucoela), lleptamcris... 368
quereus-lolii Linnaeus (Cynips), iMplolepis.

.

365
Oryophanta... 366

quercus-globulus Fitch (Callaspidia), Holcas-
pis 368

quercus-globulus Fitch (Callaspidia), Dishol-
caspis 365

quercas-ilicis Fabricius (Cynips), Plagio-
trochus.. 373

Pase.
quereus-irregularis Ostesn-Sacken (Cynips),
Dolichostrophus 866

quercus-mammula Bassett (Cynips), Loxau-
lus 370

quercus-radicis Fabricius, Cynips 364
quinquellneatus 8av (Diplolepis), Figitodes. 367
recliisa Forster, Adieris 359
retusa Hartig (Cothonaspis), Pentacrita 372
rhoeados Bouch(? (Cynips), Aylax 362
robusta Ashmead, Heptameroccra 368
rosac Linnaeus (Cynips), Diplolepis 365

Rhodites 374
rostratus Cameron, Pvcnostitrmus 874
ruhi Harti';, Diastrop'hns . . . T 364
rubinus Gillette ( Biorhiza), Phylloteras 373
rubrlventris Kieffer, Dallatorre'lla 364
ruflceps Kieffer, AllocjTiips 360
ruficomls Ashmead, Dimicrostrophis 866

Forster, Hemicrisis. . .
.' 368

ruflpes Ashmead, Trissodontaspis 377
Tropidcucoila 377

Cameron, Nernlsia 371
Forster, Anolvtus 381

Holoiexis 369
Kieffer, Heterocynips 368
Wostwood ( Anacharis), Aedlips 359

rufiventris Giraud (ICucoela), Hevamerocera. 868
rugosa Ashmead ( Kiefferia), Kiefferiella 369
salicis Ashmead, Synophromorpha 376
saltatus Ashmead, Trisolenia 377

(Trisolenia), Trisoleniella. 377
scabiosae Giraud (Olastrophus), F.ubothrus .

.

366
Isocolus 369

sculpturata Forster Cronotoma 368
scutellaris Gillette (Dlastrophus), Gonaspis.. 367

Hartig, Cothonaspis 364
(Cothonaspis), T r y b 1 i o-
grapha 377

Rossi (CjTiips), Fidtes 867
scutellata Villers (Tentliredo), Asplccra 362

Bellona 362
Onychia 372

semirufa Kieffer, Ditrupaspis 369
sorbi Tischbein, Pcdiaspis 372
spheciformis ITariis, Megapclmus 371
spinosa HedicUe, Tessmannella 376
spinosipes Kletfer t.'oclonychia 863
spon-'ifica Osten-Sacken (Cynips), Amphibo-

lips '. 360
stephanotidis Ashmead, A sclepiadiphila 361
striaticeps Cameron, Anacharoides 361
strlaticollis Camorou, Stirencoela 376
striatipennis KiclTer, Caleucoela 363
striata Thomson, Auloxysta 362
subclavata Forster, Dilyta 365
subopaca .''ashmead, Dloucolla 364
subsquamata Kieffer, Xenocynips 378
subtilis Dahlbom (I'iucoela), Glauraspidia... 367
sulcata Forster, Llodora 370
taraxaci A.shmead. Gillettea 367
terminalis Fabricius (Cynips), Dryoteras 366

Tefas 376
tetratoma Thomson (Cliditoraa), Tetrarhop-

tra 378
tlbiiills Zetterstedt (Cynips), Sarothrus 375
tinctoria Linnaeus, Cynips 364
toraentosa Giraiid (Eucoela), Pentarhoptra.. 372
treatae Mayr. I'elenociiema 362
trichopsila Hartig (Cothonaspis), Pseudeu-

coilfl 374
trltoma Thomson (Eucoela), Eutrlas 367
typica Walker (Anacharis), Megapclmus 371
unica Ashmead, Tetraplasta 376
unicarlnata Ashmead, Zaeiicoila 378
urticarum Dahlbom (Fiaites), Pycnotnchia.. 374
vacciuii Ashmead ( Acraspis), Zopheroteras.

.

378
Solenozopheria 375

valerianellae Thomson (Aulax), Cecconia.... 363
varinbilis Ashmead, Tetrameroeera 376
victrix Westwood, Ailotria 360
violaceipennis Kieffer, Plastibalia 373
volutellae Ashmead, Xystoteras 378
vulgaris Hartig, Sj-ncrgus 378
xanthocephala Thomson, Glyptoxysta ...... 367
xanthochroa Forster, Phaenoplyphis 873
xanthoneura Forster, Episoda 366 •

zigzag Riley, Didictyura S64



NEW AND LITTLE-KNOWN SPECIES OF SOUTH A^fERICAN
FRESH-WATER MUSSELS OF THE GENUS DIPLODON.

By William B. Marshall,

A$nttant Curator, Division of Marine Invertebrates, United States National Museum.

The new Diplodon herein described under the name felipponei was
received in 1915 from Dr. Florentine Felippono, of Montevideo,

Uruguay. The one described under the numeforiis was received from

the same donor about three years ago and has been in the collection

of the United States National Museum under the name of

D. delodontus.

Illustrations are given of six other species of Diplodon described by
Mr. C. T. Simpson from material in the collection of the United

States National Museum. Hitherto these species have not been

figured.
DIPLODON FELIPPONEI, new species.

Plato 50, figs. 1-3; plate 51, fig. 1.

Shell thick, heavy and moderately swollen, elliptic in outline, valves

greatly thickened in front. Gaping slightly front and back. Surface

nearly evenly rounded and lacking a clearly defined posterior ridge.

Anterior atui posterior portions rounding up gently into the middle

portion of the shell. Middle of the posterior area with a low, rounded,

radial rib, other parts of shell obscurely radiately striated. On the

middle portion the striae become more pronounced and partake of

the nature of obsolete ribs. Rest periods about seven, indicated by
a concentric elevating of the surface above the succeeding growth.

Color light yellowish chestnut at the beaks, deepening regularly

toward the margins, where it becomes dark chestnut. Periostracum

shining, paper-like, tending to peel and curl at the posterior margin.

Nacre silvery white, slightly iridescent at the posterior end, obsoletely

thimble-pitted or granular. Anterior adductor scar deep, especially

at its upper part, posterior adductor scar nearly superficial. Other

muscle scars deeply punched. Pseudocardinal teeth large and heavy
and much split up. Right valve with a largo lateral tooth which is

granular on both its surfaces. Left valve with two lateral teeth

which are granular on their inner faces. Sinulus long, narrow,

slightly bowed and ending in a sharp point.

Proceedings U. s. National Museum. Vol. 53-2209.
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The type, Cat. No. 322291, U.S.N.M., comes from Maldonado,
Uruguay. It measures—length, 83 mm.; height, 59 mm.; diam-
eter, 38 mm. It was donated to the United States Mational Museum
by Dr. F. Felippone, of Montevideo, Uruguay, in whose honor I take

pleasure in naming the species.

In richness and warmth of coloring, regularity of form and outline

and in its appearance of exuberant health and prosperity this is one
of the handsomest of the Diplodons. Externally it mimics some of

the forms of Anodoniiies wymani and might pass for that shell if

mixed in with a series of that species.

Its relationships point in two directions—namely, toward D. rvdus

Lea and D. paranensis Lea. Both of these species show the obsolete

radiating ribs noted in the description oifeUpponei. From D. rudus

it differs in outline, in not having a compressed posterior area and in

being nearly straight instead of sinuate along the hinge line, and espe-

cially in the character of the pseudocardinals which, in D. rudus, are

long and thin and placed parallel to the hinge line. From D. para-

nensis it can be distinguished at once by the elliptic outline, lack of the

inflated ventral margin and by the character of pseudocardinals.

Another specimen of this same species is Cat. No. 180782, which
measures—length, 77 mm.; height, 54 mm.; diameter, 31 mm. It

comes from Arroyo Sarandi Grande, Uruguay, and was received from
Mr. S. Olea. It is an exact duplicate of the type in every detail

except size and state of preservation. The ratios of its length to

height and to diameter are almost exactly the same as those of the

type. This specimen has been in the collection since 1904 without
specific name.

Since the above was written I have identified for D)^to^ Felippone

five specimens of this species. One of these (hi.-! No. 593) from
Arroyo Maciel, Florida, Uruguay, is, in some respects, superior to

the type, especially in size. It measures—length, 94 mm.; height,

68 mm.; diameter, 40 mm. His numbers 606, 609, 610, and 611

each include a single valve in a poor state of preservation. They
come from Rio Yi, Durazno, Uruguay.

DIPLODON FORTIS. new species.

Plate 52, figs. 1-4.

Shell thick, heavy, and much swollen. Outline clongately sub-

quadrate, regularly rounded in front, prolonged into a blunt point

behind, resembling in general form many specimens of Uiiio tetralas-

mus Say. Posterior dorsal ridge full, higli, and rounded. A faint

rib traverses the posterior area from the beak to a point just above the

posterior angle. Ventral and dorsal margins nearly parallel. Sur-

face with indistinct concentric fine lines, the rest periods indicated

by dark lines. Anterior and middle portion with obscure radial

sculpture. Color chestnut brown, darker posteriorly. Beaks eroded.
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Nacre silvery white, tending to bluish white and iridescence pos-

teriorly. Right valve with one small and one large pscudocardinal

tooth, the latter grooved lengthwise; and a wingliko lateral tooth.

Left valve with a largo anterior pscudocardinal, a deeply sunken

linear mid-tooth, and a small posterior tooth. Lateral teeth of left

valve two, very strong. Anterior muscle scars deeply impressed,

posterior scars superficial. Anterior portion of shell much thickened,

especially between the pallial line and the ventral margin. Shell

gaping slightly front and back, enough to insert a slip of tliick paper.

Sinulus long, narrow, and pointed.

The type. Cat. No. 270899, U.S.N.M., measures—length, 66

mm.; height, 37 mm.; diameter, 27 mm. It comes from Rio Negro,

Tacuarcmbo, Uruguay. It was presented to the museum several

years ago by Dr. Florcntino Felippone, and has been hero

under the name delodontus Lamarck. This species is related to

Dijdodon charruanus Orbigny, but is more nasute, having the ventral

margin nearly straight and more nearly parallel to the dorsal

margin. The pscudocardinal teeth of cJiarruanus are largely divided

into sharp points with corresponding sockets in the opposing teeth.

Compared with these the teeth of fortis are much more simple.

Authentic specimens of cJiarruanus, from Orbigny show that its beaks

are heavily sculptured and that this sculpture covers a considerable

area. The beaks oi fortis are eroded but the area eroded is loss than

the area sculptured in charruanus, and yet there is no indication of

sculpture. From this it may be inferred that the sculptured area in

fortis would be less than that in charruanus. Although of but mod-
erate size, its compact, chunky form, its weight, and the thickening

of the shelly matter, conveys an idea of strength and this has sug-

gested the specific name /oriis.

THE TYPES OF SIX LITTLE KNOWN SPECIES OF SOUTH AMERICAN
DIPLODON.

The following six species were described by Mr. Charles T. Simp-

son in A Descriptive Catalogue of the Naiades, or Pearly Fresh-water

Mussels, published in 1914. His descriptions were based upon mate-

rial in the collection of the United States National Museum, but no
figures were given. The following descriptions and illustrations of

the types wiU help more clearly to define the various species:

DIPLODON MIMUS Simpson.

Plate 51, figs. 3-6.

Diplodon mimus Simpson, A Descriptive Catalogue of the Naiades or Pearly

Fresh-water Mussels, 1914, p. 1249.

Shell small, solid, obliquely rhomboid, somewhat inflated along

the posterior ridge, wliich is low, rounded, and widely biangulate.
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Doraal and ventral margins nearly parallel. Growth lines numer-

ous, fine. Rest periods not sharply defined. Periostracum thin,

closely adhering, slightly ruffled along the ventral margin, light

chestnut in color, somewhat tawney in the center of the disk. Beaks

much eroded. Pseudocardinals two in the right valve, the upper

very small, the lower thick, high, and much crenulated. Pseudo-

cardinals of left valve two, widely separated, the rear one small,

the front one larger and much crenulated. Lateral tooth of right

valve high, granulous. Lateral teeth of left valve subequal, crenu-

lated. Nacre lurid, purplish-white, thickened in front.

The type (pi. 51, figs. 3-6) is one of two specimens of United States

National Museum, Cat. No. 162425. It measures—length, 45 mm.;

height, 27 mm.; diameter, 15 mm.; and comes from Iguape, Brazil,

from Dr. H. von Ihering.

"A small, solid, rhomboid species which almost exactly mimics in

external appearance some of the varieties of Unio complanaivs.*'—

Simpson.
DIPLODON PERPLEXUS Simpson.

Plate 52, fig. 5; plate 53, ligs. 1-i.

Diplodon perplcxits Simpson, A Descriptive Catalogue of the Naiades or Pearly

Fresh-water Mussels, 1914, p. 1248.

Shell moderately thin, subrhomboidal, regularly rounded in front,

obtusely pointed behmd; posterior margin oblique. Ventral and

dorsal margins subparaUel. Posterior ridge low, rounded. Beaks

but little elevated, located one-quarter of the length of the shell from

the anterior margin. Surface of the shell with many fine growth

lines. Rest periods feebly marked, except the last which is indi-

cated by a dark line and a shallow groove. Periostracum thin,

shining, closely adhering, olivaceous, darkening to chestnut anteriorly

and posteriorly, slightly ruffled on the posterior dorsal area. An-

terior half of shell with numerous, well-marked radiating striae.

Nacre milky white and thickened anteriorly, moderately iridescent

and thin posteriorly. Pseudocardinals of right valve unequal, the

upper one small, the lower one three times as high, crenulated, set

at an angle of about fifty degrees with the lateral. Pseudocardinal of

rignt valve obhquely flattened and somewhat excavated, its upper

margin sharply crenulated. Lateral tooth of right valve thin, high,

slightly arcuate, its margin crenulated. Laterals of left valve two,

the upper one low, the lower one hijh, the groove between them

deep and narrow.

The type (pi. 53, figs. 1-4) is one of four specimens in the United

States National Museum (Cat. No. 1503S9), and measures—length,

77 m.; height, 43 mm.; diameter, 26 mm. It comes from Lake

Portrero, near Maldonado, Uruguay, and was collected and pre-

•ented by Dr. William Rush, U. S. N. Four other specimens and
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one odd valve (Cat. No. 150390 U.S.N.M.) were sent by Doctor Rush
from the same place.

A lot of South American naiades just identified for Doctor Felippone

includes 27 specimens of this species, of various ages, from localities

in Uruguay. The two largest and oldest specimens measure, re-

spectively—length, 91 mm.; height, 47 mm.; diameter, 27 mm.; and
length, 86 mm.; height, 46 mm.; diameter, 29 mm. The old speci-

mens retain all the typical characters, and vary from the younger

specimens only in the thickening and enlarging of the pseudocardinal

teeth. As is well known, a similar thicking and enlarging of these

teeth is a common, almost a usual, occurrence in old specimens of

the naiades in general.

DIPLODON SUPPOSITUS Simpson.

Plate 51, fig. 2; plate 54, figs. 1-4.

Diplodon suppositus Simpson, A Descriptive Catalogue of the Naiades or Pearly

Freeh-water Mussels, 1914, p. 1245.

Diplodon piceus (part) Simpson, Synopsis, 1900, p. 877.

Shell moderately thin to subsolid, thinner posteriorly, slightly

thickened anteriorly. Outline subrhomboidal, regularly rounded in

front, bluntly round-pomted behind. Dorsal and ventral margins

nearly parallel, the ventral margin slightly arcuate. Posterior dorsal

ridge nearly wanting and, hence, the posterior dorsal area not dis-

tinctly marked off from the general surface of the shell. Beaks low,

eroded in the type. Surface of shell with many poorly marked
growth lines, obscurely showhig four rest periods. Anterior portion

with faint radial striae. Epidermis chestnut, bronzy. Nacre bluish

white or livid, nearly dull anteriorly, briUiant posteriorly. Radiating

striae show through the nacre at the posterior third. Pseudo-

cardinals of right valve two, thin, parallel, set at an angle of about
sixty degrees with the lateral. In the left valve the pscudocar-

dinals are not sharply defined into two. Lateral teeth two in the

left valve, one in the right valve.

The type (pi. 54, figs. 1-4) measures—length, 49 mm.; height, 26
mm.; diameter, 14 mm. It came from Parana, Brazil, and is one
of four specimens bearing Cat. No. 162374, U.S.N.M.

Plate 51, fig. 2, represents the beak of this species, enlarged three

diameters. The specimen figured comes from Rio Tiete, Brazil,

and is one of three specimens m the United States National Museum
(Cat. No. 128824). Both the specimens figured were received from
Dr. II. von Ihering.

In addition to the specimens mentioned above the collection con-

tains twelve other lots including 26 specimens, all from localities in

Southern Brazil. All these were identified by Simpson as belonging

to D. suppositus.

77403—Proc. N. jM. vol. 53—17 25
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DIPLODON TRIVIALIS Simpson.

Plate 54, figs. 5-8.

Diplodon trivialis Simpson, A Descriptive Catalogue of the Naiades or Pearly

Fresh-water Mussels, 1914, p. 1250.

Shell obovate, moderately inflated, subsolid, evenly rounded before

and behind, narrower in front. Dorsal and ventral margms curving.

Posterior ridge rounded, scarcely developed. B'eaks moderately ele-

vated, somewhat eroded, but showing that the sculpture consisted of

about 20 radiating bars. Surface with a number of feebly marked
growth lines, with four rest periods, indicated by dark Imes. Faint

indications of radiating striae on nearly the whole surface. Perios-

tracum scarcely shining, clothlike, very dark olivaceous chestnut,*

closely adhering. Nacre bluish-white, somewhat iridescent, thickened

along part of the ventral margin. Pseudocardinals of right valve

parallel to each other, the upper one low, small and Imear. The lower

one thick, triangular, set at an angle of about 50 degrees with the

lateral. Pseudocardinals of left valve distinctly two, subequal, set at

an angle with each other. Lateral of right valve thin and high.

Laterals of left valve subequal, the groove between them rather deep
and wide.

The type (pi. 54, figs. 5-8), Cat. No. 162409, U.S.N.M., measures-
length, 51 mm.; height, 33 mm.; diameter, 19 mm. It comes from
Taboticabal, Sao Paulo, Brazil, and was received from Dr. H. von
Ihering. Cat. No. 162406 includes two specimens and Cat. No. 162411

includes one specimen, ail from the same source as the type. Cat.

Nos. 125739, 162407, and 162408 each include one specimen from
Piracicaba, Sao Paulo, Brazil, from Dr. von Ihering. Cat. No. 125703

includes one specimen from Rio Grande do Sul, Sao Paulo, Brazil,

from Mr. B. H. Wright.

Mr. Simpson at first identified all of the above as Diplodon peculiaris

Lea, but later came to the conclusion that they belonged to a new
species. The collection contains the type of peculiaris, with which I

have compared the type of trivialis, and I believe the two are distinct.

Figure 6 shows the sculpture of the beaks. Tiie rays are finer, more
numerous, occupy a smaller area, and are more nearly parallel than

those of peculiaris.

Tv\'o of the eight specimens in the collection have two lateral teeth

in each valve. The other six specimens have a single lateral in the

right valve and tv»-o laterals in the left valve.

DIPLODON SANTA MARIAE Simpson.

Plate 52, fig. 6; plate 55, figs. 1-4.

Diplodon sania mariae Simpson, A Descriptive Catalogue of the Naiades or Pearly

Fresh-water Mussels, 1914, p. 1270.

Shell oblong, rhomboid, nearly twice as long as wide, moderately

thin. Ventral and dorsal margins nearly parallel. Posterior ridge

low, rounded, biangulate. Posterior margin biangulate. Beaks low,
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much eroded. Surface with many fine lines of growth and with four

rest periods indicated by dark lines. Numerous well-marked striae

radiate from the beaks to the ventral margin. Periostracum dark

broAvn, somewhat bronzy, scarcely shining, darker at the posterior

end. Nacre hvid in the upper portion, white below, brilliant pos-

teriorly, thickened anteriorly, iridescently radiately striate. Pseudo-

carduials of right valve long, low, the u]>per the smaller, tlie groove

between them slightly curved. Pseudocardinal of the left valve plate

like, standing on a narrow shelf, thin at its upper end, thickened at

the lower end. Lateral tooth of right valve long, low, and granulous.

Laterals of the left valve nearly equal, the groove between them
widening at the rear.

Tiie type (pi. 55, figs. 1-4) is one of three specimens of Cat. No,

162383, U.S.N.M., from Rio Itapoca, Brazil, received from Dr. 11. von
Ihering. It measures—length, 63 mm., height, 33 mm., diameter

18 mm. Plate 52, figure 6, shows the beak (enlarged three diameters)

of a specimen from the same locaUty and with the same catalogue

number.
DIPLODON SEMIGRANOSUS Simpson.

Plate 55, figs. 5-8.

Diplodon semigranosus Simpson, A Descriptive Catalogue of the Naiades or Pearly

Fresh-water Mussels, 1914, p. 1252.

Shell rather small, irregularly long elliptical, sharply rounded in

front, somewhat nasute behind. Ventral margin regularly curved.

Posterior ridge rounded, scarcely developed. Beaks apparently low,

.eroded, retaining vestiges of radial, somewhat granular, sculpture.

Surface with feeble growth lines and three or four rest periods indi-

cated by dark lines. Numerous faint, slightly granular striae radiate

from the beaks, giving the surface a semigranulous appearance,

especially anteriorly.

Periostracum thin, closely adhering, olivaceous, tinged with

greenish, somewhat glossy. Nacre dirty bluish-white, thickened

along the forward portion of the ventral margin, thin and iridescent

posteriorly. Pseudocardinals of right valve moderately thick,

parallel, the groove between them wide and deep. Pseudocardinal

of left valve thm and plate-like. Lateral tooth of right valve mod-
erately high. The upper lateral of the left valve low and weak, the

lower one higher and moderately strong.

The type (pi. o5, figs. 5-8) is one of 11 specimens of Cat. No. 128790,

U.S.N.M., from Rio Tiete, Sao Paulo, Brazil, from Dr. H. von Ihering.

It measures—length, 47 mm.; height, 26 mm.; diameter, 15 mm.
Cat. No. 162414 includes two and No. 162415 one specimen from

Ponte Grande, Sao Paulo, No. 162413 one specimen from Os Perus,

Sao Paulo; No. 162412 six specimens from Ponta Grossa, Parana.

All these localities are in southern Brazil and all the specimens were

received from Dr. von Ihering.
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EXPLANATION OF PLATES.

Plate 50.

Figs. 1-3. Diplodonfelipponei MarshaU. Natural size.

Plate 51.

Fia. 1. Diplodonfelipponei Marshall. Natural size.

2. Diplodon suppositus Simpson. Beak X 3.

3-6. Diplodon mimus Simpson. Natural size.

Plate 52.

Figs. 1-4. Diplodon fortis Marshall. Natural size.

5. Diplodon perplexus Simpson. Beak X 3.

6. Diplodon santa Tnariae Simpson. Beak X 3.

Plate 53.

Figs. 1-4. Diplodon perplexus Simpson. Natural size.

Plate 54.

Figs. 1-4. Diplodon suppositus Simpson. Natural size.

5-8. Diplodon trivialis Simpson. Natural size.

Plate 55.

Figs. 1-4. Diplodon santa mariae Simpson. Natural size.

& 8. Diplodon semigranosus Simpson. Natural size.
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South American Diplodons.

For explanation of plate see page 388.
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South American Diplodons.
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South American Diplodons.
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South American Diplodons.
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SOME FOSSIL INSECTS FROM FLORISSANT, COLORADO.

By T. D. A. COCKERELL,

Of the University of Colorado, Boulder.

The new species described below are in the collection of the United

States National Museum. The three Hymenoptera are sawflies,

bringing the total of Florissant fossil sawflies up to 42. The new

Plecia brings the list of Florissant Bibionidse to six, and the Dioctria

is the thirteenth fossil Asilid from that locality. None of the genera

are new to Florissant.

HYMENOPTERA.
TENTHREDELLA OBLITA, new speciei.

Length, about 12 mm.; width of head, 3 mm.; length of anterior

wing, about 11 mm.; head, thorax, and antennae, black; abdomen,

dark, with the sutures pallid; wings, slightly dusky; nervures, fus-

cous. Venation normal for the genus; interradial vein strongly

arched (much more so than in T. saxorum) ; second cubital cell long,

receiving first recurrent vein near its middle; third cubital cell about

twice as broad on apical side as on basal; lanceolate (anal) cell con-

tracted, at the narrowest part a straight cross-nervure. In the hind

wing the anal cell is broadly truncate, not at all petiolate, at the

end.

The following measurements are in microns: First radial cell on

third cubital, 832 (1136 in T. saxorum) ; second radial on third cubi-

tal, 336 (192 in T. saxorum) ; second cubital on first discoidal, 704

(560 in T. saxorum) ; second cubital on second (third, of authors,)

discoidal, 736 (800 in T. saxorum) ; first discoidal on submedian, 336

(352 in T. saxorum) ; length of cross-vein of anal, about IGO; width

(depth) of anal at level of end of submedian cell, 480. The basal and

first recurrent veins are parallel. Most nearly allied to T. saxorum

Rohwer, but distinct by the quite different pattern of the abdomen

and the details of the venation. Also allied to T, avia Brues, but the

color-pattern is quite different, the veins are dark, and the anal cell is

contracted at the cross-vein. T. saxorum has the apical part of the

abdomen black, as in the living Allantus unicinctus Norton; while

Proceedings U. S. National Museum, Vol. 63-2210.
889
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the segments before the black are brown or ferruginous, each with a

large black central spot, pointed posteriorly.

Miocene shales at Florissant (George Wilson.)

Holotijpe.—Cat No. 63455, U.S.N.M.

PALEOTAXONUS VETUS, new species.

Length, 12 mm. ; anterior wing, 9 mm. ; width of abdomen, 3.25

mm.; head and thorax dark; legs apparently ferruginous; abdomen
pallid, each segment with a median dusky patch and one at each side

;

wings perfectly clear, with ferruginous stigma and veins. Venation

normal for the genus, with the characteristically formed first dis-

coidal (which separates it at once from Eriocampa) , the basal nerv-

ure meeting transversomedial, anal cell with oblique cross-vein, etc.

The cubitellan cell is remarkably long.

The following measurements are in microns : Stigma be3''ond origin

of interradial vein, IGO; first radial cell on third cubital, 832; first

radial on second cubital, 1200; second radial on third cubital, 352;

second cubital on first discoidal, 240; second cubital on second dis-

coidal, 1200; lower side of second discoidal, 1728. Hind wing: Up-
per side of cubitellan cell, 1680; cubitellan on discoidellan, 720; dis-

coidellan on submediellan, 400; discoidellan on brachiellan, 800.

I hesitated to separate this from P. trivittatus Rohwer, but it seems

to be a distinct species, being larger, with the interradial vein placed

as in P. typicus Brues. There is an intercostal vein. The very long

cubitellan cell appears to be quite distinctive.

Miocene shales at Florissant (George Wilson). The specimen first

studied lacked the ends of wings and abdomen, but these are present

in the reverse, later noticed in the collection.

Holotype.—Q^X. No. 63456, U.S.N.M.

ERIOCAMPOIDES MIMUS, new species.

Length, a little over 7 mm. ; anterior wing, about 5.75 mm. ; abdo-

men, 4.9 mm. long. Head black; thorax brown; the mesothorax pale;

abdomen pallid, the apical 1.4 mm., dark fuscous; wings hyaline;

stigma and nervures ferruginous ; structure of wings nearly as in the

living E. aethiops. Stigma truncate at end, hardly produced beyond

origin of interradius, which is nearly vertical; interanal very

oblique; anal cell contracted as usual. Measurements in microns:

Third cubital cell on first radial, 448; first discoidal on median cell,

880 ; first discoidal on submedian, 368 ; first discoidal on first brachial,

592; lower side of first brachial, about 1280; submedian on second

anal, 752; submediellan on brachiellan, 672. This looks like E. mi-

crarche Cockerell, but the wing-measurements {e. g.^ the long first

brachial cell) are very different.

Miocene shales at Florissant (George Wilson).

Holotype.—C^it. No. 63457, U.S.N.M.
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NEUROPTERA.
INOCELLIA TUMULATA Scudder.

A specimen collected at Florissant (Miocene shales) by Mr, George

Wilson shows the ovipositor, which is about 6 mm. long. The an-

terior wings are 9,5 mm. long; the venation agrees in the main with

Scudder's figure, but there are some differences, partly to be ascribed

to variation and partly, I think, to error in Scudder's figure. The
principal difference is that the cell in the first fork of the radial

sector is relatively short, closed before the base of the cell in the

fork of the upper branchlet.

HEMIPTERA.
METROBATES AETERNALIS Scudder.

A specimen from Florissant (George Wilson) shows the antennae,

not described by Scudder. They are quite long and 175 \i thick

near the base. The eyes are prominent.

DIPTERA.
PLECIA DECAPITATA, new species (Bibionidae)

.

Length about 10.5 mm.; thorax and legs dark; wings duskj' but

not very dark, the costal region not darker than the rest; abdomen
2.4 mm. wide, dark brown with narrow hyaline sutural bands, which

are less than half as wide as the alternating dark ones. Separation

of third vein from first about 3 mm. from base of wing and 5 from

apex, the wings being 8 mm. long. The following measurements

are in microns : Separation of third vein to anterior cross-vein about

1,600; depth of marginal cell at level of cross-vein, 480; origin of

third vein to its fork (in a straight line), 2,560; end of first vein to

end of second (upper branch of third), 720; end of first vein to end

of lower branch of third, 2,240; depth of submarginal cell at level

of end of second vein, 368.

Miocene shales of Florissant (George Wilson).

Eoloty'pe.—Q^X. No. 63458, U.S.N.M.

This may be separated from the previously known species of Plecia

from Florissant as follows:

Small, wing 6 mm. long melanderi Cockerell,

Larger, wing 8 mm. or over 1.

1. Wing long and narrow ; marginal coll narrow, its greatest depth less than

400 M- exi)lanata Cockerell.

Wing, ordinary ; marginal cell broader, its greatest depth over 450 n 2.

2. Abdomen with the light bauds wider than the dark ; submarginal cell

broader axeliona Cockerell.

Abdomen with the dark bauds much wider than the light ; submarginal cell

narrower decapitata Cockerell.
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DIOCTRIA (7) PULYERIS, new species (AsUidae).

Length, 10.7 mm.; wings, 8 mm. long; hind femora, 2.5 mm., nar-

row basally, regularly enlarging to a stout apex; hind tibiae about

2.5 mm. ; legs not bristly ; head and thorax dark ; abdomen long and
slender, light reddish; thorax little elevated in profile; antennae

poorly preserved, but third joint thick, much stouter than in modern
Dioctria; wings, hyaline with light brown veins, no trace of a stig-

matic spot. The venation is essentially as in Dioctria {^ floris-

santina Cockerell, and the insect appears to be certainly congeneric.

The general appearance and the spineless legs suggest a Leptid, and
the venation is close to that of the Leptid Ptiolina, though in other

respects the insect is very different. Compared with D. florissa7itina

the new species is larger, with a much broader (higher) second sub-

marginal cell and paler veins, but the two are very similar. The
base of the second posterior cell is not produced. The following

wing measurments are in microns: End of first vein to end of sec-

ond on margin, 1,280; end of first vein to vertical level of tip of

wing, 2,048; depth of marginal cell at end of first vein, 320; depth

of first submarginal cell at level of basal corner of second, 512; depth

of second submarginal cell near end, 608; length of praefurca, 880;

first submarginal on first basal, 832; first submarginal on first pos-

terior, 2,400; second marginal on first posterior, about 2,080; first

basal on discal, 736; first posterior on discal, 1,40&; second posterior

on discal, 176; third posterior on discal, about 336; second basal

on discal, 336; second basal on fourth posterior, 176; second basal on

fifth posterior, 384. The anal is closed not far from margin. Some
of the corresponding measurements of D. florissantina are: First

submarginal on first posterior, 1,632 ; first basal on discal, 672 ; first

posterior on discal, 960.

Miocene shales of Florissant (George Wilson).

nolotype.—Cdii. No. 63459, U.S.N.M.



THE SALAMANDERS OF THE GENERA DESMOGNATHUS
AND LEUROGNATHUS.

By Emmett R. Dunn,

Of Eaverford College, Haverford, Pennsylvania.

INTRODUCTION.

Although one of the species of Desmognaihus is the commonest of

the eastern salamanders, it was not observed by scientists until 18 IS,

when Green described Salamandra fusca. This name was preoccu-

pied by a name of Lauren ti's. Li the same paper Green described

Salamandra nigra, which name has been used for a species of Des-

mognathus that Green probably never saw. In 1820 Rufiiiesque

described Triturus fuscus, which is the earliest tenable name for a

species of Desmognaihus, This name of Rafinesqiic's remained un-

noticed until 1849, the names 'plcta (Harlan 1825), nigra (Green 1818),

and intermixta (Green 1825), all being applied to the species now
known as fusca. In 1838 Holbrook described auriculata, and in 1840

quadramaculata. He was the first to apply Green's nigra to the large

black adult of quadramaculata. hi 1849 Baird describ(>d the genus

Desmognaihus recognizing three species: D. fusca (Rafinesque), D,

auriculata (Holbrook), and D. nigra (Green).' He placed quadra-

maculata in the synouomy of fusca where it stayed until Stejneger

resurrected it in 1903.

Cope described ochrophaea in 1859. In 1866 he created a family,

Desmognathidae, with only one genus. In 1868 he made auriculata

a subspecies oi fusca. In 1882 Boulenger added the genus Thorius

Cope to the Desmognathinae. In 1892 Stejneger described Typhlo-

triton placing it in tliis family. So also in 1893 Cope in descnbmg

Eaptoglossa included it in the Desmognathidae. Stejneger described

D. brimleyorum in 1895. Li 1899 Moore described Leurognalhus as

of the family Desmognathidae. In 1900 Moore showed clearly that

this family had no standing if based on the opisthocoelous vertebrae.

In 1901 Allen claimed that ochrophaea should be a synonym of

fusca and Fowler in 1900 supported his claim. In 1903 Stejneger

' The "only" specimen of nigra seen by Baird was No. 14001 in the Academy of Natural Sciences ol

Philadelphia. It was presented by Holbrook and the locality Is given as "Penn."

Proceedinqs U. S. National Museum, Vol. 63-No. 2211.
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redescribed quadramaculata as distinct from the form long known as

D. nigra (Green). In 1908 Brown designated D.fusca (Rafinesque)

as the type of Desmognatlius. In preparing this revision I described

monticola and carolinensis.

Passing from the systematic history of the group, one is struck by
the number of papers on the anatomy and physiology of one form:

fusca. This species, so easily obtainable throughout the East, has
served as the basis for the researches of the Wilder's on the peculiarities

of lungless salamanders. Mrs. Wilder has carefull}^ worked out its life-

history. Others have studied various phases of its morphology and
embryology, so that tliis animal is by far the best known of the

Plethodontidae.

MATERIAL.

Of Leurognathus marmorata I have seen six specimens. The type

and one collected by S. N. Rhoads, in the Academy of Natural

Sciences of Philadelphia; and two cotypes, an alcoholic and a skele-

ton, and an additional specimen hi the University of Pennsylvania;

and a larva in the American Museum of Natural History.

Of Desmognathus 1 have exammed the following specimens: 1,093

in the United States National Museum; 1,105 in the Academy of

Natural Sciences; 526 in the American Museum of Natural History;

56 in the Museum of Comparative Zoology; 52 in the Museum of the

University of Pennsylvania; 144 in the Museum of Cornell University;

and 194 in my private collection, making a total of 3,170.

The United States National Museum contains all the existing types

of species of Desmognathus, i. e., of D. hrimleyorum Stejneger, D,
monticola Dunn and D. ochrophaea carolinensis Dunn.
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RELATIONSHIPS OF THE GENERA.

Cope established a family Desmognathidae on the strength of the

opisthocoelous vertebrae of DesmognatJius. Thorius, TIaptoglossa,

Typlilotriton, and LeurognatJius, were added at various times to the

family chiefly on this character. Moore (1900) showed that opis-

thocoelous vertebrae are in many salamanders concomitant with

age, and that old specimens of various species of Spelerpes, Gyrino-

pliilus, and Autodax have vertebrae quite as opistocoelous as has

Desinognatfius. Consequently the family can not stand.

Tlionus Cope, with a boletoid tongue and prefrontal bones, tends

to Spelerpes,

TypMotriton according to Cope (1893a) has the same pecuHar

structure of the atlas found in DesmognatJius and Leurognathus

.

However, it has prefrontal bones and a premaxillary fontanelle.

The tongue is attached in front, although according to Hilton (19096),

it is in the larval state more hke the tongue of Spelerpes than that of

DesTTiognaihus.

Its position, then, would be between these two genera.

Leurognathus Moore seems closely related to DesmognatJius in

structure of tongue and skuU. The prefrontal bones are lacking in

both. The pecuhar structure of the atlas is alike in both. Leurogna-

tJius so far as known never has vomerine teeth. In this it is unique

save that the males of some species of DesmognatJius lose the vomerine

teeth on arriving at sexual maturity.

The cranial structure of Haptoglossa Cope is unknown.

BatracJioseps Bonaparte has no prefrontal bones, but this has been

shown by Cope to be an independent loss and the genus tends to

PletJiodon. StereocJiilus Cope is not well known. Cope says that in

the only skull he examined the prefrontal bone was present on one

side and absent on the other. Besides LeurognatJius, StereocJiilus is,

according to Cope, the only other genus of Plethodontidae without

premaxillary fontanelle. This may or may not indicate relationship.

Therefore DesmognatJius and LeurognatJius form a closely related

group, which is apparently isolated from other genera of Plethod-

ontidae.

However, the cranial structure of Haptoglossa and StereocJiilus

should be examined for possible relationships.
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Fig. 1.—Dors.\l view of skull of Desmognathus fusca, 3 X nat. size. A , Atlas; EiO, Exoccipital
BONE (THE OCCIPITO-PETROSAL OF WlEDERSHEIM); F, FRONTAL BONE; M, MaXILLARY BONE: NA,
Nares: A'^, Nasal bone; P. Parietal bone; P M, Premaxillaky bone; PMF, PREMAxaLAEr
fontanelle; Q, Quadrate bone; 6'?, !^QUAMOSAL bone

Fig. 2.—Ventral view of same, 3 X nat. size (teeth somewhat diagrammatic); Os, Oebito-
sphenoid bone; PaS, Parasphenoid bone; St, Stapes; K, Vomer; other letters as before.

Fig. 3.—Lateral view of same, 3 X nat. size: letters as before
Fig. 4.—a section of the skull of Desmognathus quadramaculata taken just anterior to the
internal nares, 3.5 X NAT. SIZE. /, FRONTAL; 771, Maxillary; n, Nasal; ria, Nasalpassage, which
is indicated by shading; p, Premaxillary; v, Vomero-palatine.

Fig. 5.—Dorsal view of a female Leurognathus marmorata, 3.2 X nat. size.

Fig. 6.—Ventral view of same, 3.2 X nat. size. The internal nares are blackened, and the
position OF the actual choanae in the entire head is indicated by a ring of dots.

Fig. 7.—Lateral view op same, 3.2 X nat. size.

Fig. 8.—a section of the skui l of the same taken just anteeioe to the internal nares, 3.5 X
NAT. size. Letters as in Fig. \.

Fig 9.—Dorsal view of skull of Spelerpes ruber, 3 X nat. size. Od, Odontoid process of
atlas; P F, Prefrontal bone: other letters as before.

Fig. 10.

—

Ventral view OF same, 3 X nat. size. Letters as before. (Teeth somewhat diageammatic.)
Fig. IL

—

Lateral view of same, 3 X nat. size. Letters as before.

[Figs. 1-3 and 9-11 by the author; figs. 4-8 are here reproduced by the kind permission of Dr. Moore.)
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VARIATION OF THE CHARACTERS.

Dentition.—This has been studied chiefly by taking impressions of

teeth on thin shavings of a preparation of beeswax and lamp})kck.

The shape and presence of the vomerine teeth are quite constant

in the various forms. The females always have them, but the males

of all species save quadramaculata and monticola lose them at sexual

maturity. Some, but not all, old male monticola lack the vomerines.

In some specimens of fusca and in most of ocTiropJtaea and caro-

linensis the vomerine teeth are on a bony ridge which often persists

after the teeth themselves are lost.

The parasphenoid patches change somewhat in shape with age and

are slightly different in male and female. Aside from this they are

variable and must be used only in connection with other characters.

The mandibular dentition of male ocJirophaea is merely an exag-

geration of that seen in maiie fusca, but it is marked and constant.

The shape of the tongue is subject to so much variation, which is

probably due to differences of preparation, that I have been unable

to use it as a diagnostic character.

Tail and limbs.—The shape of the tail is constant and not subject

to sexual or seasonal changes. I have found no seasonal changes in

these salamanders, save that "in the breeding season the lips of the

cloaca are somewhat everted" (Mrs. Wilder). The absence of the

dorsal fold is characteristic of the ochropliaea group.

The relative length of the tail is also fairly constant. The tails are

frequently broken and regenerated, so that it is impossible to tell

the normal. Results of maximum tail-lengths range the species in

the same order as average tail-lengths so that any error resulting

from mutilation is of no consequence.

The size of the legs is quite constant in specimens of the same age.

The distance between the appressed toes is less in youth than in age.

But the change is not the same for all forms. Thus young monticola

have two intercostal spaces between the appressed limbs and old

monticola three; while youngfusca have three and a half and old ones

four. The larvae, young, and adult of quadramaculata have two and

a half to three quite constantly.

Head.—The skin of the head is sometimes very rugose. This is

very noticeable in specimens of quadramaculata and monticola.

While the majority of specimens possess it, I have been able to find

no other character accompanying it and am inchned to set its absence

down to an artifact of preservation or an individual or local variation.

It is not usually found, however, in old and black specimens of

quadramaculata.

The size of the head is a constant but hard to use, as it has to be

relative and the limits of variation are small.
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Size.—Adult size is subject to some local variation, but is other-

wise constant. In the/wsca and ocTirophaea groups males are larger

than females.

The disparity in size is greater than the total length measurement

would show, as the tails of females are larger than the tails of m.ales.

Similarly the much greater size of quadramaculata is better shown

when measurements of head and body are compared as the shortness

of the tail in this form obscures the difference when total lengths are

compared.

Costal grooves.—The costal grooves are not of much use in separat-

ing forms of this genus. They vary from a minimum of 12 in quadra-

maculata to a maximum of a possible 15 in hrirrdeyorum. Fourteen

is normal, counting the axillary and inguinal. The inguinal in

specimens with 14 may be either a distinct groove or a fork of the

thirteenth. Where there are only 12 this fork is lacking and No. 1

does not quite reach into the axilla. To quote from Cope (1889)

speaking of ochropJiaea: "The costal folds are 13, but 14 if that which

is immediately above the groin be counted. The first falls un-

mediately into the axilla. This is the characteristic arrangement in

D. fusca also, while in D. nigra the fold above the groin usually

extends to it and is the twelfth, while that which corresponds to the

first of the species last named falls just in advance of the axilla.

Though this is typical of D. nigra, occasionally another plica appears

above the groin and the twelfth is slightly in front of it."

It will bo seen from this that the number of costal grooves in this

genus can not be used as a character of any great value.

The tubercle canthus oculi is present in aU forms save typical

ochro'phaea. I have been unable to use the lateral pores as diagnostic

characters. This is largely because the distinctness of these pores is

so dependent on the preservation. In some specimens they are

quite evident. In others of the same species they are scarcely to be

observed at all.

Color.—The shades are extremely variable, but I have found the

general markings to be quite constant. In all of the forms there is a

marked tendency for the dorsal surface to become black with age.

In quadramaculata the ventral surface also becomes dark with

age, and caroUnensis aad monticola show a tendency in this direction.

In the other species the beUy assumes its permanent coloration

shortly after transformation.

Measurements.—In measurements the head length is taken from

the tip of the snout to the middle of the gular fold. The head width

is taken at the angle of the jaws. The tail is taken as beginning at

the posterior angle of the vent.
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Subfamily Dismognathinae.

Key to the genera.

a} Internal nares conspicuous, about as far apart as nostrils Desmognathus.

a^ Internal nares very inconspicuous, twice as far apart as i\oaixi\&. Leurognathus.

Genus DESMOGNATHUS Baird.

1849. Desmognathus Baird, Journ. Acad. Nat. Sci. Philadelphia (n. s.), vol. 1,

p. 82.

1854. Cylindrosoma (part) Dumeril and Bibron, Erp^tologde G^n^rale, vol. 9,

p. 81.

1854. Plethodon (part) Dumeril and Bibron, Erp^tologie G^n^rale, vol. 9, p. 85,

1854. Amhystoma (part) Dumeril and Bibron, Erp6tologie G^n^rale, vol. 9, p. 105

.

1856. Plethodon (part) IIallowell, Proc. Acad. Nat. Sci. Philadelphia, pp. 6-11.

Type-species.— Triturus fuscus Rafinesque.

Diagnosis.—General characters of the Plethodontidae. Tongue
attached, except by its lateral margins. Prefrontal bone wanting.

Premaxillaries united, embracing a fontanelle. Structure of internal

nares as in Spelerpes; that is, a notch in the vomer.
Vertebrae opisthocoelous in the adult. Atlas without odontoid

process and with a transverse dorsal ridge on which the temporal
muscles originate.

Occipital condyles on cyhndric pedestals. Vomerine teeth usually

present, but wanting in adult males of some species, A light line

from the eye to the angle of the jaw.

There seems to be three groups of nearly equal value. These are:

1, quadramaculata; 2. monticola, fusca, auriculata, and hrimleyorum;

3. carolinensis and ochrophaea.

Distribution.—The forms of Desmognathus occur all over the

eastern United States. Two specimens show that the genus is

represented in New Brunswick, There is also a record for the Gaspe
peninsula, but as this refers to larvae it is extremely doubtful.

Nash's records for D. fusca and D. nigra in southwest Ontario are

also doubtful. It can be afiirmed with considerable positiveness

that quadramaculata does not occur in Canada, and from the known
distribution oi fusca it seems scarcely probable that it either is found
in Ontario.

Specimens and records are lacking from northwestern Ohio, north-

ern Indiana, northern Illinois, western Kentucky, western Ten-
nessee, and northern Mississippi, In Arkansas, hrimleyorum from
two neighboring localities is the only representative, Beyer (1900)

records /wsca as common all over Louisiana, I have seen specimens

from only the southeastern corner and these were auriculata. It is

very doubtful whether typical /wsca occurs in Louisiana.

In mapping the ranges of the various forms one is struck by the

agreements with the maps in Transeau's paper on the Forest Centers
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of Eastern North America. Thus the distribution oifusca is roughly

the eastern deciduous forest; ochrophaea the northern coniferous

forest; carolinensis the southern extension of the same; and auri-

culata the southern coniferous forest.

LIST OP SPECIES AND SUBSPECIES WITH TYPE-LOCALITIES,

Besmognathus quadramaculata (Holbrook), Carolina.

Desmognathus monticola Dunn, Brevard, North Carolina.

Besmognathus fuscafusca (Rafinesque), northern New York.

Besmognathus fusca auriculata (Holbrook), Riceboro, Georgia.

Besmognathus Irimleyorum Stejneger, Hot Springs, Arkansas.

Besmognathus ochrophaea ochrophaea Cope, Susquehanna County,

Pennsylvania.

Besmognathus ochrophaea carolinensis Dunn, Mount Mitchell

North Carohna.

Key to adults of Desmognathus.

a*. Tail not keeled, cylindrical. Small species.

6'. No tubercle in the anterior angle of the eye; belly light

D. ochrophaea ochrophaea.

b^. A tubercle in the anterior angle of the eye; belly dark

D. ochrophaea carolinensis.

a'. Tail keeled above. Large and medium species.

6'. Belly uniformly colored.

c*. Belly black; large and stout; tail short D. quadramaculata.

<?. Belly light; tail long; no light spots on sides X>. monticola.

6». Belly mottled

.

c'. No light spots on sides D. fusca fu^ca.

c.^ A row of light spots on sides.

d^. Belly dark D. fusca auriculata.

cP. Arkansas. Belly light D. brimleyorum.

IDENTIFICATION OF LARVAE.

From the larvae of other genera of Plethodontidae (except only

Leurognathus marmorata, q. v.) larvae of Besmognathus may be told by
their glistening white gills, which are never so long or so large as the

gills of Spelerpes, etc., larvae. The legs are stout, especially the

hind pair. The whole outline of the body and the markings are very

like those of the adult. I have seen larva of quadramaculata and

fusca. These may be distinguished by the larger size and uniform

pigmentation of quadramaculata. Larvae of fusca, monticola, or

carolinensis are not foimd during July and August, but larvae of

quadramaculata are found throughout the summer.
Larvae oifusca are found among leaves and debris in very shallow

water near the surface. Larvae of quadramaculata are found under

rocks in the mountain brooks where the adult is also found.

Spelerpes larvae, on the other hand, are usually found on the bottom
of springs and small streams.
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DESMOGNATHUS QUADRAMACULATA Holbrook.

1840. Salamandra quadramaculata Holbrook, N. Amer. Herpetology, ed. 1, vol.

4, pi. 27.

1840. Salamandra maculo-quadrata Holbrook, N. Amer. Herpetology, vol. 4,

p. 121.

1842. Salamandra quadrimaculata Holbrook, N. Amer. Herpetology, ed. 2, vol.

5, p. 49, pi. 13.

1842. Triton niger (part) Holbrook, N. Amer. Herpetology, ed. 2, vol. 5, p. 81

(not of Green).

1849. Desmognathus niger Baird, Joiirn. Acad. Nat. Sci. Philadelphia, (n. e.)

vol. 1, p. 285.

1854. Ambystoma nigrum Dumeril and Bibron, Erpdtologie G^n<5rale, vol. 9,

p. 125.

1903. Desmognathus quadrimaculata Stejneger, Proc. U. S. Nat. Mus., vol. 26,

p. 557.

Type.—So far as known there is none.

Type-locality.—Holbrook (1840) says "I first found it in the

Carolinas."

Bistnhidion.—From Wytheville and Giles County, Virginia, south-

ward in the Alleghenies into Georgia and South Carolina. Zonal

range Transition and Canadian. Vertical range, 2,000-6,000 (Roan

Mountain).

Diagnosis.—Vomerine teeth always present. Parasphenoid series

confluent anteriorly. Legs stout. Two and a half to three costal

interspaces between appressed toes. Tail flattened, keeled, and

finned above. Head very large. Size large. No distinct color

pattern. Belly black. Larvae: Total length to 79 mm. Trans-

formed specimens: Total length 49-164 mm. Head and body
27-100 mm.

Description.—The vomerine teeth are always present and form

two arched series which extend nearly to the nares and approach

each other posteriorly within one-fourth of their own length. When
complete there are are 8-9 teeth in each series. The parasphenoid

series are very long narrow patches, confluent anteriorly, which

approach the vomeries from one-third to two-thirds the length of the

vomerine series.

The tongue seems usually small and round, but it is variable.

The tail is always shorter than the head and body, and is usually

flattened and fiinned.

The legs are very large and stout. The number of costal spaces

between the appressed toes is two and a half to three.

The head length is from three and two-thirds to four and a half

in the length of head and body. The head width is about five in the

length of.head and body.

This is the largest species in the genus, with a long head, long

body, short tail, and long legs.

77403—Free. N. M. vol. 53—17 26
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The skin of the head is often rugose, resembling, as Stejneger says,

"grain leather." This character is present in monticola and to some

degree in carolinensis. Old and black specimens of quadramaculata

do not, as a rule, have it. In nine specimens from Giles County,

Virginia, five had the head perfectly smooth, in two it was very rough,

and two were intermediate. The tubercle canthus occuU is always

present.

The X-shaped groove on top of the head, between and in front

of the eyes, is lacking in this species. It is present in all the other

Fig. 12.—Range of Desmognathus quadramaculata.

forms of the genus. This is useful in separating this form from dark

monticola.

In this form the costal grooves are at a minimum. Some speci-

mens have only 12; others have 13 and 14.

The color of this form is very characteristic. The dorsal surface

shows a lack of pattern not found in any other species. The larva

is almost uniform brownish above and uncolored below. The young
are at first Uke the larvae, but the dorsal color becomes gradually

darker until it is black in old specimens. The color of the head is,

in most specimens, much lighter than that of the body. The belly,
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white in the young, soon begins to blacken in an area laterally very
definitely defined by a line between the ventral insertion of the

legs. Medium-sized specimens have the back dark, the sides light,

and the belly dark. The dorsal surface is never lighter than the

sides as it is in all the other forms of the genus. Old specimens
become uniformly black save for the head and feet which remain
brownish and whitish.

In view of the lack of definite color pattern, question may arise

as to the appUcability of Holbrook's name to this species. The
proportions and ventral coloration of Holbrook's plate are those of

this form. The dorsal spots are more distinct in Holbrook's figure

than in any specimen I have seen. But, as Stejneger says, some
specimens approach it and the other characters agree exactly with
this form and with no other.

I can find no sexual differences in this form. The testes are not
pigmented, as are those oifusca and ochrophaea.

Habits.—According to my own experience, this is by far the most
aquatic species of the genus. I have found them swimming about
in streams as large as the Linville River. They are extremely

active and hard to catch or hold. It is a surprising sight to see

one of these big black salamanders run down a sloping bank into

the water for all the world Uke a water snake..

On several occasions captured specimens attempted biting.

Around Brevard, North Carolina, they came dowTi to 2,100 feet

in large streams, to which they seemed practically confined. At
Linville, North Carolina, where the valley was 3,800 feet, they inhab-

ited large and small streams, irrespectively.

The explanation seems to be that D. monticola inhabits small

streams which rise at or below 4,000 feet, while D. quadramaculata

follows down streams which rise above that Une. This is not an
absolute rule, but it holds in most cases, and a stream in which
quadramaculata is common usually contains few monticola, and the

opposite.

The food seems not definitely known.

Nothing has been published on the breeding habits. The condi-

tion of the ovaries in females would indicate September as the

beginning of the egg-laying period. Specimens have been seen

which were taken in May, July, and September. In May the eggs

were not developed. In July the eggs were in all cases well devel-

oped. In September the eggs were developed in some cases and
not in others. This would show that some of the September females

had spawned and others had not.

The larvae reach a much larger size than in any of the other

species. The smallest transformed example seen was 52 mm. long,

and the largest larva was 79 mm. long. Females appear to be
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sexually mature at a total length of 107 mm. with head and body
57 mm.
Remarks.—This seems the most primitive form in the genus

Its larvae are the largest. The male never loses its vomerine teeth.

There is no difference between male and female in size or hooking

of the jaws.

In these characters it leans away from the other species of Des-

mognathus and toward the majority of salamanders. Two other

points of interest are that its size is the largest of the genus and that

it is strikingly similar externally to Leurognathus marmoratay the

only species of the only closely allied genus.

There are several specimens of this form with doubtful locality

records. These are: No. 183 Mus. Comp. ZooL, presented by Doctor

Holbrook, locaHty Charleston, South Carolina; No. 14001 Acad. Nat.

Sci., presented by Doctor Holbrook, locality Pennsylvania; No. 3883

U.S.N.M. Meadville, Pennsylvania; No. 3823 U.S.N.M. Cook County,

Illinois; No. 8802 U.S.N.M. Augusta, Georgia. Aside from these the

specimens are all within the distribution given. No modern speci-

mens of this unmistakable form are known from outside this range.

Green's Salamandra nigra (1818) is not this form. Holbrook's two
specimens are the oldest ones known and hence it is doubtful if Green

ever saw a specimen of what has been called Desmognathus nigra

(Green)

.

Specimens examined: 213, from the following localities:

Illinois.—Cook County (?) 1.

Pennsylvania.— 1 (?); Meadville (?), 1.

Virginia.—Wytheville, 1 ; Giles County, 9.

North Carolina.—Cherokee, 1; Bald and Sampson Mountains, 1;

Haywood County, 3; Pink Beds, 3; Brevard, 61; Blantyre, 5; Mount
Mitchell, 3 ; Spruce Pine-Micaville, 1 ; Henderson County, 3 ; Pineola-

Mortimer, 7 ; Linville, 43 ; Blowing Rock, 49 ; Grandfather Mountain,

3; Roan Mountain, 4.

Tennessee.—1; Roan Mountain, 1.

South Carolina.—Abbeville, 2; Charleston (?), 1.

Georgia.—1; Augusta (?), 1.

No locality.—Three.

DESMOGNATHUS MONTICOLA Dunn.

1916. Desmognathus monticola Dunn, Proc. Biol. Soc. Washington, vol. 29, p. 73.

Type.—No. 38313 U.S.N.M., adult male.

Type-locality.—Elk Lodge Lake, near Brevard, North Carolina;

altitude about 2,500 feet. Type collected by Ronald and Emehne
Tipping, July 13, 1908.

Distribution.—From Clarke County, Virginia, and Greenbrier

County, West Virginia, south in the mountains to Toccoa, Georgia.
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Zonal range transition. Vertical range: 500 feet (Clarke County,

Virginia), 4,500 feet (Tatula Mountain, North Carolina).

1. D. fusca.

2. D. auriculata.

3. L. marmorata.

Fio. 13.—Ranges of 1, Desmoqnathus fusca fusca; 2, D. fusca auriculata; 3, Leurognathus
MARMORATA. (DOTTED AREA SHOWS INTERGRADATION.)

Diagnosis.—Vomerine teeth not lost by males on reacliing sexual

maturity. (The largest and probably the oldest males lack these

teeth. Others, however, many as large as the largest /i<sca and un-

doubtedly sexually mature, have these teeth. When lost it is a

senile change.) Parasphenoids confluent anteriorly. Legs stout.
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Three costal interspaces between appressed toes of adult. Tail

keeled above. A distinct color pattern, BeUy uniform, pale. Trans-

formedspecimens: Total length 30-135 mm.; head and body 17-64 mm.
Description.—The vomerines form two short slightly arched series

which approximate each other in the median line. The parasphe-

noids are usually confluent anteriorly. They are long narrow series

and are well separated from each other save in front. Their distance

from the vomerines is about equal to the length of one of the vomerine

series. The shape of the tail is about as in fusca. The relative

length is greater. It is not as flattened as in quadramaculata.

The legs are stout. In young specimens the appressed toes are

separated by two costal interspaces, in adults by three.

The length of the head is from four to four and a half in the length

of head and body. The head is from five to six in the length of head
and body.

This is the second largest form in the genus with medium head and
body, long tail, and medium legs.

The skin of the head is often rugose as in quadramaculata. The
costal grooves are 13 or 14 in number. There is always a tubercle

in the anterior angle of the eye.

The color of this form is much like that oifusca, but shows certain

differences. The light dorsal spots are smaller and more hea\dly out-

lined with dark. They do not break up until the animal is practi-

cally mature; whereas infusca it is seldom, even in the smallest trans-

formed specimens, that they have not coalesced into a light dorsal

band. When these spots do coalesce in monticola portions of the

dark outhne are left as conspicuous dark spots on the generally pale

dorsal band. The ventral coloration is practically uniform and lacks

all trace of the motthng so conspicuous in fusca. The sides are not

mottled as in fusca, but the dark lateral band merges gradually into

pale ventral surface. In the young the belly is white. A uniform

pigmentation gradually encroaches on the belly from the sides in-

ward and from behind forward, so that the last unpigmented part

of the ventral surface is between the fore legs. Eventually the whole
belly is uniformly and lightly pigmented. In a few specimens this

pigmentation is fairly dark, never, however, becoming as dark as in

quadramaculata. In comparing monticola with the latter, it should

be remarked that monticola usually retains traces of the dorsal pat-

tern and never has the hght lateral band so characteristic of young
and medium quadramaculata.

The only sexual difference discernible is the very slightly more
flexuous outline of the male jaw. The testes are unpigmented as in

quadramaculata

.

Hahits.—This species resembles fusca very closely in its habitat

relations. It is not nearly so aquatic as quadramaculata, and is

tound only in small streams. The rocky edges of the mountain
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brooks and the springs along the sides of the roads simply teem with

this species. It wanders more openly than do the otiior species of

the genus. I once sat on the side of a road under a tree during a

rain and four or five large examples crossed the road in half an hour.

While we were climbing Grandmother Mountain early one morning,

one ran across our path with a partially swallowed earthworm in its

mouth. In this roaming tendency it resembles quadramaculata,

which is also frequently seen in action, but which is confined to

streams.

The vertical range of those observed by me was from 2,200 to

4,000 feet. This appHes only to the North CaroUna mountains. In

Virginia it comes down to 500 feet.

No larvae have been seen. The breeding habits are not known,
but they are probably similar to those oifusca. Transformed speci-

mens have been seen as small as 30 mm. Females seem to be sexu-

ally mature at a total length of 105 mm.; head and body, 51 mm.
Remarlcs.—This animal is intermediate between /usca and quadra-

maculata, with v/iiich two species it was confused. It is the only

species of the genus besides quadramaculata in which the male retains

the vomerine teeth past sexual maturity.

It is apparently distinct from both of the others, as no specimens

of an intermediate nature have been seen, and as it occurs with

quadramaculata in North Carohna, and with /wsct? in Virginia.

Specimens examined, 173, from localities as follows:

Virginia.—Delaplane, 2; Clarke County, 1; Berry's Ferry, Clarke

County, 1; Hanging Rock, Clarke County, 8; Stony Man, 1; Augusta

County, 2.

West Virginia.—Greenbrier County, 2; Baileysville, 2; Star Creek,

2; Horsepen Creek, 1; Big Stony Creek, near Barger's Spring, 1.

North Carolina.—Brevard (type-locality), 90; Pink Beds, 9;

Blantyre, 4; Sunburst, 3; Joanna Bald, near Andrews, 1; Bums-
viUe, 1; Cane River, 3; Spruce Pine-Micaville, 1; LinviUe, 18; Blow-

ing Rock, 2; Pineola-Mortimer, 1; Tatula Mountain, near Highlands, 1.

Georgia.—Clayton, 1; Tallulah Falls, 4; Toccoa, 1.

DESMOGNATHUS FUSCA FUSCA (Rafinesque).

1818. Salamandra fusca Green, Journ. Acad. Philadelphia, vol. 1, pp. 348-359

(not of Laurenti, 1768).

1820. Triturus fuscus Rafinesque, Annals of Nature, vol. 1, p. 4.

1825. Salamandra intermixta Green, Hall's Portfolio, vol. 20, p. 159.

1842. Triton niger (part) IIolbrook, N. Amer. Herp., ed. 2, vol. 5.

1849. Desmognathusfuscus Baird, Journ. Acad. Philadelphia (n. b.). vol. 1, p. 285.

1854. Pleihodonfuscum Dumeuil and Bibron, Erp^tologie G^n^rale, vol. 9, p. 85.

1856. Plethodon niger Hallowell, Proc. Acad. Nat. Sci. Philadelphia, pp. 6-11.

Type.—Not known to exist.

Type-locality.—Northern New York.

Distribution.—From St. John's River, New Brunswick, and Range-

ley, Maine, to Raleigh, North Carolina; Dayton, Alabama; David-
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son County, Tennessee; Edmondson County, Kentucky; and Normal,

Illinois.

It occurs as far up the French Broad River as AsheviUe, but is not

otherwise known from the mountains of North Carolina.

Diagnosis.—Vomerine teeth lost in male on attainment of sexual

maturity. Parasphenoids never confluent. Appressed toes sepa-

rated by four intercostal spaces. Tail keeled above. A distinct

color pattern. BeUy mottled, light. No row of light spots on sides.

Larvae : total length to 44 mm. Transformed specimens : Total length

29-100 mm., females, 128 mm., males; head and body 20-67 mm.,
males, 52 mm., females.^

Description.—Vomerine teeth always present in females; lost in

males at sexual maturity. They form two arched series, which,

when complete, are composed of five to six teeth. The series is

separated by one and a half its length from the parasphenoids. They
do not extend beyond the nares, but approach each other within

one-fourth their own length.

The parasphenoid teeth form two rather short, thick, completely

separated series.

The tail in the adult is trigonal in cross-section near the base, the

distal half has a dorsal keel which is a simple fold of skin. This

sometimes extends to the anus but usually only in yoimg specimens.

The tail is larger in females than in males. In a series of 23 females

from Haverford, Pennsylvania, 5 had the tail longer than the head

and body, 2 had the tail equal to the head and body, and in 16 it

was shorter. In 39 males from the same locality 1 had a tail larger,

1 had a tail of the same length as, and 37 had a tail shorter than the

head and body.

The legs are not especially stout. There are four intercostal

spaces between the appressed toes.

The length of the head is four and a half to five and a half in the

length of head and body. The head width is five to six in the length

of head and body.

I have seen no specimens of this form with the skin of the head

rugose. The fact that I have seen no specimens from the North

Carolina mountains may have some bearing on this point.

The tubercle canthus oculi is uniformly present. The male man-
dible is evenly and fully provided with teeth, but the outline of the

jaw is strongly flexuous and serves as a very certain and easy means
of distinguishing the sexes when adult.

The costal grooves are usually 14 in number.

The color of this species had best be described from the standpoint

of development. The larval coloration is the key to that of the

I These measurements apply to specimens from southeastern Pennsylvania, from which region over 250

specimens have been available. Tlie species averages smaller in the north and largest in North Carolina.
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adult. The ventral surface of the larva is unpigmented. The dorsal

pigmentation is uniform save for a row of uncolored areas on each

side of the middorsal line. These are the larval areas of Banta and

McAtee (1906) and are quite as significant in the development of the

color pattern of Desmognaihus fusca as they are in that of Spelerpes

maculicaudus.

These pigmentless areas are in pairs on the body. They are con-

fluent on the tail. At about the time of transformation the areas

on the body become confluent and the result is a light dorsal band
with crenulate edges. The sides below the crenulates are mottled

and the mottling, shortly after metamorphosis extends over the ven-

tral surface. The ground color which is not present in the larvae

appears at metamorphosis.. It is extremely variable, becomes darker

with age and appears to be chiefly responsible for the blackness of

the whole upper surface in the old specimens. In young examples it

may be yellow or red. The sides of the tail are mottled much as are

the sides of the body.

The sexual differences in dentition, proportions of tail, and outlines

of jaw have already been treated. Aside from this the male is larger

than .the female. The disparity in size is great. The largest male

seen, from Raleigh, North Carolina, was 134 mm. total length. Head
and body, 68 mm. The largest female seen, from Nelson County,

Virginia, was 107 mm. total length. Head and body, 52 mm.
Habits.—^The habits oifusca have received much attention and are

quite well known. They seem to rarely enter the water, although

they live in its immediate proximity. They take advntage of holes

and burrows of other animals, but are able to make their own. They
lie in these burrows with the head toward the entrance.

^irs. Wilder (1913) says, ''The ideal environmental conditions for

Desmognaihus fusca, as deduced from a study of those localities in

which they occur in the greatest abundance, are those afforded by
the banks of well shaded streams of shallow, perennially running

water."

Surface (1913) and Mrs. Wilder (1913) give accounts of the food

of fusca; Surface tabulating the contents of 235 stomachs, Mrs.

Wilder of 18.

The food is composed of insects, arachnids, earthworms, snails, and

isopods. Mrs. Wilder shows that cannibalism is occasionally re-

dulged in, and that they eat their own moulted skin, as do toads and

frogs. Surface found nematodes in two stomachs, but does not say

whether they were parasites or not. I have found mites encysted

imder the epidermis in some specimens.

The life history has been thoroughly worked out by Mrs. Wilder

(1913). The mating is on land, fertilization is internal and the eggs

are laid on land. She gives the total number of eggs as 20, there
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being usually 10 in each ovary. Her specimens were from near North-

ampton, Massachusetts. In a series from Haverford, Pennsylvania,

females just matured at a length of 80 mm., had usually 28 eggs,

while larger females up to 100 mm. had as many as 40 eggs. Cope

states that 18 to 30 eggs may be fomid on one side.

The act of pairing has been observed in captivity on May 13. The

eggs are laid from the first of June to the end of August, most being

laid during July.

The eggs are guarded by the mother, who keeps herself in contact

with them probably to keep them moist. They are joined together

by the external membrane. The period from laying to hatching is

about five weeks. When hatched the larvae measure 15 mm. There

is a terrestial larval stage of 15 to 16 days. At the expiration of this

period the length is about 20 mm. and the larvae enter the water.

Mrs. Wilder gives the length of 15 aquatic larvae, collected in Massa-

chusetts during November and December, as ranging between 17 and

25.5 mm. Seventeen larvae collected November 28, in Nelson County

Virginia, ranged from 21 to 29 mm.
The aqua-tic larval period lasts about nine months. They trans-

form during May and June. Thus during July and August, as a rule,

no IdYYaXfusca will be found.

Mrs. Wilder gives the largest larva seen as 33 mm., and the smallest

transformed specimen as 27.75 mm. This is at Northampton, Mas-

sachusetts. At Haverford, Pennsylvania, I have found larvae as

large as 44 mm., and transformed specimens as small as 32 mm.
Mrs. Wilder says: "Specimens of 68 mm. and over of both sexes

are sexually mature, apparently after three years of adult hfe. At
Haverford they reach a larger size before maturity, although the

age is probably the same. Females with developed eggs are not

found smaller than 75 to 80 mm. The males lose the vomerine

teeth at about 85 mm. This would be coincident with sexual

maturity.

Remarks.—This is the most widespread form of the genus. With

its subspecies auriculata it covers the whole East with the exception

of the mountains of North Carolina.

Specimens intermediate between fusca and auriculata have been

seen from Raleigh, Magnolia, and Kinston, North Carolina, Lake

Drummond, Virginia, and Columbia, South Carolina. The Lake

Drummond specimen is closer to auriculata, the others to fusca.

Specimens examined: 1,925, from localities as follows:

New Brunswicl'.—St. John's Kiver, 1.

Maine.—Brooklin, 5; Westbrook, 1; Rangeley, 8.

Vermont.—St. Johnsburg, 2.

Massachusetts.—Berkshire HiUs, 4; Springfield, 2; Northampton, 25.

New EampsJiire.—Amherst, 3.



412 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 63.

Connecticut.—Norfolk, 2; Redding, 1.

Rhode Island.—Providence, 1.

New Yorlc.—Adirondack, 1; Westport, 36; Itliaca, 21; Orange

County, 1; CatskiUs, 15; Highland Falls, 16; Shokan, 8; Fort Lee, 16;

Garrison, 12; Van Cortlandt Park, 1; Staten Island, 24; Long Island,

43; Tupper Lake, 1; Utica, 5; Hamburg, 6; Auburn, 3; Haines Falls,

CatskiUs, 4.

New Jersey.—Orange, 11; Trenton, 1; Schwarzwood Lake, 2;

Big Timber Creek, 1; Morristown, 15; Clement's Bridge, 10; Penns-

viUe, Salem County, 111 ; Montclair, 4; Scotch Plains, 6; Maplewood, 2.

Pennsylvania.—39; Philadelphia County, 208; Delaware County, 6;

Haverford, 74; Montgomery County, 55; Conshohocken, 10; Chester

County, 14; Waynesburg, 3; Monocacy, 3; York County, 1; Lan-

caster County, 71; Altoona, 2; Indiana County, 17; Tuscarora, 1;

Mifflin County, 8; Perry County, 3; Lehigh Gap, 8; Northampton
County, 2; Warren County, 3; Port Allegheny, 3; Brooklyn, 1;

Seven Bridges, 4; Pittsburgh, 13; Clinton Comity, 1; Broad Top
Mountain, 14; Susquehanna County, 1; Carlisle, 473; Columbia

County, 1; MeadviUe, 30; CenterviUe, 1.

Delaware.—Brandywine County, 2; Greenville, 4.

Maryland.—Gloucester, 2; BrookviUe, 1; Laurel, 1; Great Falls,

3; Cecil County, 3; Jennings, Garrett County, 1; Mount City Gap, 1.

Virginia.—Bailey's X-roads, 2; Fort Myer, 5; Munson's HiU, 1;

Four-mile Run, 5; Fairfax County, 10; StonyManMountain, 21 ; Clarke

County, 2; Berry's Ferry, Clarke County, 27; Giles County, 9; Somer-

set Beach, 1; Rockbridge County, 1; Bedford County, 3; Augusta

County, 11; Newport News, 2; Nelson County, 33.

07^0.—Cincinnati, 15; Columbus, 10; Highlands County, 4.

Indiana.—Richmond, 14; BrookviUe, 1; Jefferson County, 18.

TUinois.—Normal, 3.

West Virginia.—Kegley, 6; Big Spring Run, 1; Rich Mountain,

near Beverly, 3.

Kentucky.—Morgan County, 3 ; Edmonson County, 1

.

North Carolina.—Salem, 10; Kinston, 5; Magnolia, 2; Raleigh,

43; unlvnown locality, 1; French Broad River, 1; AhseviUe, 9.

Tennessee.—1; FrankUn County, 3; KnoxviUe, 3; GreenviUe, 1;

Clearbon, 1 ; Athens, 1 ; Hamilton County, 6.

South Carolina.—Abbeville, 11; Columbia, 14.

Georgia.—Thompson's Mills, 1; unknown locaUty, 1.

Alalama.—Eutaw, 5; Dayton, 1; Auburn, 1.

No locality.—125.

DESMOGNATHUS FUSCA AURICULATA (Holbrook).

1838. Salamandra auriculata Holbeook, N. Amer. Herp., ed. 1, vol. 3, p. 115,

pi. 28.

1849. Desmognathus aurieulatus Baird, Journ. Acad. Nat. Sci., Philadelphia

(n. 8.), vol. 1, p. 286.
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1854. Cylindrosoma auriculatum Dumkeil and Bibron, Erp6tologie G6n6rale,

vol. 9, p. 81.

1858. Plethodon aurkulatum Hallowell, Journ. Acad. Nat. Sci., Philadelphia,

(n. s.) vol. 3, p. 344.

1869, Desmognathusfusca var. auriculata Cope, Proc. Acad.Nat. Sci., Philadelphia,

p. 116.

Type.—Not known to exist.

Type-locality.—Riceboro, Georgia.

Distribution.—From the Atlantic coast south of Dismal Swamp to

Miami, Florida, and Washington, Mississippi. Zonal range: Lower
Austral. Vertical range: Sea level to between 100 and 500 feet.

Diagnosis.—Similar to fusca, but a row of light spots on sides,

slimmer, belly mottled, dark.

Description.—Vomerine teeth as in fusca. Parasphenoid patches

shorter, separated from the vomerines by twice the length of one

of the vomerine series. Tail similar to that of fusca, but slightly

longer. The appressed toes fail to meet by four to four and a half

intercostal spaces. The head length is from four to four and a half

in the length of head and body. The head width is five and two-

thirds to six in the length of head and body. The size is smaller

than in fusca. The legs are weak and the tail is long. The head is

narrower than in fusca.

The color is like that of fusca, but generally darker, especially

ventrally. The belly, however, is always mottled. There is a hue
of hght spots along the sides just above the insertion of the legs.

This Une is continued into the tail. The hght spot between the eye

and the angle of the jaw is especially noticeable in this form. It

is said that these hght spots are red in life. I have seen only alco-

holics in which the color had faded.

Habits.—Nothing has been pubhshed on the habitat, food, or life

history of this form save Lonnberg's (1894) statement that he found

one in Florida "under a log in a wet hammock."
Its habits are probably similar to those oi fusca. No larvae have

been seen. The males lose the vomerine teeth at a length of about

90 mm., head and body 45 mm.
Remarlcs.—Intergradcs with fusca. Its relationships with fusca

have been discussed under that form.

Specimens examined: 74, from the following localities:

Virginia.—Lake Drummond, 1.

North Carolina.—Wilmington, 3; Lake Waccamaw, 5; Beau-

fort, 10.

South Carolina.—Unknown locality, 2; Manning, 1; Oakley, 9.

Georgia.—Unknown locality, 14; Savannah, 2; Nashville, 1; Rice-

boro (type-locality), 12.

Florida.—Jacksonville, 3; Green Cove Springs, 2; Miami, 1.

Alabama.—Coden 1; Mobile, 3.
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Mississipjn.—Unknown locality, 2 ; Washington,!.

Louisiana.—Covington, 3 ; Clinton, 1 ; Mandeville, 1

.

No locality.—Eight.

DESMOGNATHUS BRIMLEYORUM Stejneger.

1895. Desmognathus brimleyorum Stejneger, Proc. U. S. Nat. Mus., vol. 17, p.

598.

Type.—C&t. No. 22 1 57, U.S.N.M. Collected by B. L. Combs, in 1894.

Type-locality.—Hot Springs, Arkansas.

Distribution.—Known only from the type-locality and Little

Rock, Arkansas, Lower Austral Zone; altitude 500 to 1,000 feet.

Diagnosis.—Similar to fusca, but larger and much slimmer, with a

row of light spots on sides as in auriculata, and belly mottled very

pale. Tail keeled above. Vomerine teeth lacking in mature males.

Transformed specimens: Total length 42-129 mm. , females, 134 mm.
males; head and body 27-71 mm., females, 82 mm., males.

Description.—Vomerine teeth lacking in mature males. When
present they form two arched series, which contain 6 to 7 teeth

each.

The parasphenoid series are quite variable. Long and narrow in

small specimens; in adults they are usually short and thick and

sometimes confluent anteriorly.

The tail is like that oi fusca, but flatter and more IBnned above.

The tail is always a good deal shorter than the head and body.

The head length is from 4 to 4^ in the length of head and body.

The head width is from 5 to 6 in the length of head and body. The

absence of the gular fold and the grooves of the face are noticeable

only in the type series and are due to faulty preservation. More

recent specimens show the gular fold and the facial grooves as well

as any of the other species.

The mandibular dentition is as in fusca. The outline of the lower

jaw is not so flexuous in the male and the glandular prolongation

of the lower jaw is very weak. There is a noticeable difference in

size between the males and females. There is always a tubercle

canthus ocuU. The costal grooves are 14 and rarely 15. There are

4 to 4^ intercostal spaces between the appressed toes.

This form has a narrow head, long slim body, short tail, and weak

legs.

The color is much like that of auriculata on the dorsal surface.

The lateral series of light spots are, however, heavily outlined with

dark. The belly is mottled, but is paler than the beUy oi fusca.

i Bdbits.—Strecker (1908) gives the following on brimleyorum,

taken chiefly from the notes of B. L. Combs, who first collected them:

"Combs's first specimens were found under the edges of flat rocks

in the middle of a rather sluggish stream. Afterwards others were
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found under planks, logs, and rocks, in damp woods in close prox-

imity to water." They "would run at the slightest alarm."

Hurter and Strecker (1909) speak of hrimleyorum eating speci-

mens of Spelerpes multijMcatus with which they were confined.

No larvae have been seen. Strecker (1908) quotes from Combs's
notes on the breeding habits: "In the latter part of August or early

in September the female triton deposits her eggs, which are from 30

to 36 in number, and attached together in strings, in a crevice in the

under side of a rotten log, or in a mass of decaying wood near some
small stream. The eggs are about an eighth of an inch in diameter.

The female is much attached to her eggs and seldom goes far away
from them. During a dry spell she will carry them down into her

hole with her, and if it rains again before they are hatched will bring

them again to the surface." The Ufe history is probably closely

similar to that of fusca. The males lose the vomerine teeth at a
length of about 95 mm.

Remarks.—This species and auriculata are the only forms of the

genus that possess the lateral row of light spots. They are also the

two shmmest forms with the weakest hmbs. These facts and the

geographical probabilities indicate that brimleyorum is a distinct,

isolated, offshoot of auriculata.

Specimens examined.—37, from the following localities:

Arkansas.—Hot Springs (type-locaUty), 24; Little Rock, 12.

No locality.— 1.

DESMOGNATHUS OCHROPHAEA OCHROPHAEA Cope.

1859 Desmognathus ochrophaea Cope, Proc. Acad. Nat. Sci., Philadelphia,

p. 124.

1870 Desmognathus haldemanni^ Strauch, M6m. Acad. Sci., St. P^tersbourg (7),

vol. 14, p. 204.

1901 Desmognathus fusca Allen, Proc. Boston, Soc. Nat. Hist., vol.29, pp. 73-74.

Type.—According to Stejneger, Cope's type of ocJiropTiaea is cata-

logued in the United States National Museum as 4539. This entry

bears in Baird's handwriting "type of supposed new species, D.
ochrophaea Cope" and also in Cope's handwriting the one word
"Destroyed."

Type-locality.—Susquehanna County, Pennsylvania.

Distribution,—From St. Johns River, New Brunswick and Adiron-

dack Mountains, New York, south in the mountains to Garrett

County, Maryland. Canadian zone.

Diagnosis.—Vomerine teeth lost in adult male. Parasphenoid

patches separated. Tail cylindrical, without dorsal keel. A dis-

tinct color pattern. Belly, uniform, light. No tubercle canthus

oculi. Transformed specimens: Total length, 22.5 to 94 mm. Head
and body, 15 to 48 mm.

I Salamandra haldemanni Holbrook is judgln? from the plate a specimen ol SpeUrpe-t bisUneatus In some
sta^e of the metamorphosis. The gills are lacking, but in color and proportions It Is an exact duplicate of

certain metamorphosing larvae of bisUneatus collected in August.
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Description.—Vomerine teeth in a scarcely arched series, their base

on a bony ridge. Parasphenoid series long, narrow, and entirely

separate.

Mandibular dentition of adult male as follows : The teeth are large

and confined to the part of the jaw anterior to the eye. The outUne

of the jaw is very strongly flexuous.

The tail usually shows no trace of a dorsal keel, but is cylindrical

throughout and marked by strong segmental grooves as in the tail

of Pleihodon erythronotus. The tail is quite long proportionally, being

frequently longer than the head and body. The tail of the female is

longer than that of the male. Males reach a larger size than do

females. The number of costal interspaces between the appressed

toes is four.

The head length is from four to four and a haK in the length of

head and body. The head width is from five and a half to six in the

length of head and body. The skin of the head is smooth. There is

usually no tubercle in the anterior angle of the eye. By far the great

majority of specimens seen lack it, but it is present in four specimens

from Shokan, New York. The costal grooves are regularly fourteen.

The color of this form is quite constant. The belly is always very

light. The dorsal surface in old and large specimens is black. In

all specimens in which the markings can be made out the dorsal

surface is very fight and there is a very dark, broad lateral band.

The upper edge of this lateral band is straight and definite. The
lower edge is indefinite, as the band gradually merges into the pale

color of the ventral surface. Sometimes there are a few small spots

along the median dorsal line. This occurs in medium and large

specimens. Young specimens have the dorsal area immaculate and

the color of it may be pink or yellow.

There is never any trace of the dorsal spots so conspicuous in the

young of most other species of the genus. The black lateral band
extends the length of the tail as does the light dorsal band, and the

color of the tail is quite as characteristic of this species as is the

shape of the tail.

Habits.—Cope (1889) claims that ochropJiaea is strictly terrestrial,

being found "under the bark of every fallen log of hemlock (Abies

canadensis) and in the debris of the dark, damp forests of the North.

I never saw one iu the water of streams and river banks, the habitat

of the other species of the genus."

Fowler (1906) gives an account of the habits of this species. Unfor-

tunately he did not distinguish between this species and fusca, but

of the 316 specimens in the Academy of Natural Sciences, collected by
him in Potter and McKean Counties, Pennsylvania, 308 are ochropTiaea

and 8 Sbrefusca. He says: "It was found everjnivhere in the valleys,

about and in streams, and on the comparatively dry mountain tops,
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though there less numerous and more solitary." Thus while ochro-

pTiaea can not be said to be strictly terrestrial, it seems more so than

the other forms.

Cope says that the eggs are 6 to 10 in each oviduct. A large female

from Potter County, Pennsylvania, had 10 on one side and 14 on the

other. No larvae have been seen. Judging by the more terrestrial

habitat, and the lack of the light dorsal spots, which are a larval

character, the hfe history should diflFor from that of fusca. The
males lose the vomerine teeth at a length of 65 to 75 mm. Females

the same size have developed eggs.

Remarks.—This seems to be a northern offshoot of the next form.

It is the only form in the genus which lacks the tubercle can thus oculi.

Records and specimens from Ohio seem open to doubt. There are

four very old specimens in the United States National Museum, num-
bered 3896, from Columbus, Ohio. Morse (1904) records it from Sugar

Grove, Ohio. U. S. National Museum specimen 15634 from "S. Ari-

zona and Texas," is even more open to doubt.

Specimens examined, 480, from locahties as follows:

New Brunswick.—St. Johns River, 1.

New York.—Westport, 4; CatsKills, 1; Allegheny County, 5;

Shokan, 4; Hamburg, 8; Ithaca, 18; Haines Falls, Catskills, 12;

Clinton County, 6.

Pennsylvania.—Meadville, 24; Indiana County, 12; Chnton
County, 4; Broad Top Mountain, 3; Luzerne County, 17; Eagles-

mere, 4; Susquehanna County (type-locality), 5; Potter County,

253; McKean County, 55; Warren County, 11; imknown locahty, 24.

New Jersey.—Greenwood Lake, 1.

Manjland.—Garrett County, 11.

07wo'.—Columbus (?), 4.

"S. Arizona and Texas'' (?), 1.

No locality.—3.

DESMOGNATHUS OCHROPHAEA CAROLINENSIS Dunn.

1916. Desmognathus ochrophaea carolinensis Dunn, Proc. Biol. Soc. Washington,

vol. 29, p. 74.

Type.—Ca.t. No. 31 135, U.S.N.M. Male adult. Collected by Brim-
ley and Sherman, October 5, 1902.

Type-locality.—Mount Mitchell, North Carolina, spring near top,

altitude "over 6,500 feet."

Distribution.—From Beverly, West Virginia, south in mountains to

Gwinnett County, Georgia. Zonal range: Canadian zone. Vortical

range: 2,200 to 6,500 feet.

Diagnosis.—Similar to ochrophaea, but with dark belly, and with

a tubercle canthus oculi. Larger. Transformed specimens: Total

length 25 to 1 13 mm; head and body, 54 mm.
77403—Proc. N. M. vol. 53—17 27
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Description.—The vomerines are always present in the female.

They are lost by the male at maturity. Their shape and position

as well as those of the parasphenoid series is as in ochrojpfmea.

The mandibular dentition is as in ochropJiaea, save that the female

has a more flexuous outhne of the jaw than does the female in that

FiQ. 15.

—

Ranges of 1, Desmoqnathus ochrophaea ochrophaea; 2, D. ocheophaea caboli-

NENsis. Dotting shows abea of inteegradation.

species. The shape and proportions of the tail are just as in ochro-

pJiaea. There are 14 costal grooves. The proportions of the head
are those of ochrophaea. There is always a tubercle canthus ocuh.

The skin of the head is usually finely rugose as in specimens of

quadrimaculata and monticola from the North CaroHna mountains.

The color is variable. Old specimens are uniformly black. As
a rule the dorsal color is intermediate between that of ochrophaea and
that of the/usca group. Thus there is a very dark lateral band
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with sharply defined dorsal edges, but the back shows traces of an

original sorios of hght dorsal spots. The blackness of the sides of

the tail is as characteristic of this form as of ochropliaea. Unliko

ochrophaea the belly of carolinensis becomes black with age.

RemarTcs.—Although close to ochrophaea and undoubtedly inter-

gradiTig with it in the mountains of northern West Virginia, this form

tends toward the other species of the genus, with its dark beUy and

tubercle in the anterior angle of the eye.

This is a very variable and puzzhng form. Some specimens are

exactly hke Northern ochrophaea in color; others are spotted. In

these the dorsal coloration may be red or yellow. Most of the larger

specimens are uniform purphsh.

There is an unmistakable trend toward fusca in specimens from
the French Broad Valley at Brevard. This is doubtless correlated

with the difference in habitat from mountain specimens mentioned

below. At Asheville in the French Broad Valley, fusca occurs.

It is quite possible that intergradation takes place, but until it is

proved, I think it best to let carolinensis stand as a subspecies of

ochrophaea because I beheve ochrophaea to be derived from caroli-

nensis rather than horn.fusca. At any rate the form carolinensis is

betv\^een the ioriafusca and the form ochrophaea in characters.

Brevard carolinensis are much smaller than/'wsca; their (coloration

is like that of the mountain specimens in frequently having the

immaculate dorsal stripe \\\\m\i fusca does not have; the tails of

about haK the specimens are cyhndrical, half have the tail somewhat
flattened, and a few of the smaUost have a doi*sal keel on the tail.

Typical/wsca has a decidedly flattened tail with an evident doreal

keel. Asheville specimens are hke ordinary/wsca, but seem slightly

smaller.

Cope (1889) mentions this form as a variety of ochrophaea.

Habits.—In the low grounds of the French Broad River at Bre-

vard, North Carohiia, I found them in such places as monticola or

fusca would frequent, but they rarely occurred with monticola, as the

latter did not range into the low grounds. Higher up in the moim-
tains, at Pink Beds and LinviUe carolinensis is almost wholly terres-

trial. But occasional exceptions were found. Thus at LinviUe they

were found everywhere from under a rock in water to under the bark
of a tree five feet from the ground. By far the greater numl)er, how-
ever, were under logs on the ground.

I found two females with eggs in J\i\j. They had 10 to 15 eggs

apiece, a very small batch compa.red with the 30 eggs of average

fusca.

No larvae have been seen and it is somewhat doubtful whether
there is any definite aquatic larval stage.

The males lose the vomerine teeth at a length of 65 to 75 mm.
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The largest specimen in the list of measurements must be a veri-

table giant, for out of a series of 213 which I got myself, the largest

was 96 mm. in length.

Specimens examined : 296, from locahties as follows

:

Georgia.—Gwinnett County, 1; TaUulah Falls, 1.

North Carolina.—Mount Mitchell (type-locality), 19; Blantyre, 3;

Highlands, 2; Brevard, 40; Pink Beds, 28; Tatula Mountain, 2;

Andrews, 1; Wayah Bald, 2; Henderson County, 1; Haywood
County, 11; Bald Mountain, Macon County, 1; Black Mountains, 8;

Yancey County, 1 ; CaneKiver, 7; Pineola, 1; LinviUe, 135; Blowing
Rock, 1 ; Roan Mountain, 8.

Tennessee.—^Roan Mountain, 15.

West Virginia.—Star Creek, 1; Big Spring Run, 3; Rich Moun-
tain , near Beverly, 1

.

Genus LEUROGNATHUS Moore.

1899. Leurognathus Moore, Proc. Acad. Nat. Sci. Philadelphia, 1899, p. 316.

Type-species.—Leurognathus marmorata Moore.

Diagnosis.—General characters of the Plethodontidae. Tongue
attached, except by its lateral and posterior margins. Prefrontal

bone wanting. Premaxillaries united, no fontaneUe. Internal nares

a foramen inclosed by the united vomers and maxillaries. Verte-

brae opisthocoelous in the adult. Atlas without odontoid process

and with a transverse dorsal ridge on which the temporal muscles

originate. Occipital condyles on cylindric pedestals. Vomerine
teeth not present. No hght line from the eye to the angle of the

jaw.

Distribution.—Same as that of the type-species.

LEUROGNATHUS MARMORATA Moore.

1899. Leurognathus inarmorata Moore, Proc. Acad. Nat. Sci. Philadelphia,

1899, p. 316.

Type.—^Academy of Natural Sciences. Young male. Collected

by Doctor Moore.

Type-locality.-—Grandfather Mountain, North Carolina, stream

between Linville and Blowing Rock, elevation about 3,500 feet.

Distribution.—Known only from the type-locaUty and from Roan
Mountain, North Carolina.

Diagnosis.—No vomerine teeth. Legs stout. Two and a half to

three intercostal spaces between appressed toes. Tail flattened,

keeled and finned above. Head very large. Size large. No dis-

tinct color pattern. BeUy black in old specimens. The total length

of the five known specimens ranges from 98 to 128 mm. The length

of head and body from 55 to 75 mm.
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Description.—No vomerine teeth. The parasphenoid teeth form

two leaf-shaped series which touch at the anterior end and are poste-

riorly distant.

The tail is shorter than the head and body, flattened and finned

above and to a less extent below.

The head length is about four and a half in the length of head and

body. The head width is about five and a half in the length of the

head and body. In the Roan Mountain specimen the head is rugose

Hke grain leather. In the type the head is quite smooth. The legs are

stout. In the four from Grandfather Mountain there are two and a half

intercostal spaces between the appressed toes. In the Roan Moun-
tain specimen there are three. The costal grooves are 13, counting

the axillary and inguinal. They are as in most quadramaculata.

The color is much like tliat of quadramaculata, save that the dorsal

coloration is lighter. The pattern is confused, but usually there is

a double dorsal row of light spots without any definite borders.

This coloration is intermediate between that of D. quadramaculata

and that of D. monticola. The three smaller ones have the belly light

while the two larger ones have it black. No sexual differences are

evident.

I refer one larva caught in Grandmother Creek just below the lake

to this species.

Moore's statement that L. marmorata is more aquatic than Des-

mognatlius qua,dramaculata, the absence of adults or larvae in small

streams near Linville which we searched thoroughly, and this larva

from Grandmother Creek, all go to show that this species inhabits

large streams. On several occasions we noticed salamanders in the

Linville River. All those we could catch, however, turned out to be

Desmognathus quadramaculata.

The larva shows Desmognathine affinities in its stout hind legs,

ghstening white gills, and dorsal fin only on the tail. No larvae

kno^\^l have aU these characters save those of Desmognathus. It is

much too large (63 mm.) for monticola, which transforms at 30 mm.,
or carolinensis which is even smaller.

In size and general appearance it agrees with larvae of quadra-

maculata collected at Brevard and Linville. It differs, however, in the

much longer tail, the shorter and shmmer head, and the slimmer body.

Compare the proportions of several larvae:
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The eyes are larger and farther apart. The head of a quadra-

maculata larva bears more resmblance to that of a pig, while this

unique larva rather resembles a squid with its great staring eyes.

The color is much darker, although the pattern seems about the

same. There is no Mght line from the eye to the angle of the jaw
which line is quite evident in both larval and adult quadramaculata.

Finally, the under side of the throat is pigmented, reminding one of

the larva of Gyrinopliilus danielsi. The throat of quadramaculata
larvae is unpigmented.

While I think there can be no doubt that this larva is distinct from

D. quadramaculata, I hesitated for some time before referring it to

Leurognathus marmorata. L, marmorata differs very slightly in

proportions from D. quadramaculata, and the color is usually lighter,

especially in young specimens. Thus the larva would seem to differ

from marmorata more than quadramaculata does. However there

are only two possibilities; either this is the larva of L. marmorata,

an animal known only from five specimens, four of which are from the

Atlantic drainage on the slopes of Grandfather Mountain; or there

exist in the Atlantic drainage on the slopes of Grandfather Mountain,

two rather aquatic salamanders, much resembling D. quadramaculata,

and known only from four adults and one larva, respectively.

Habits.—Nothing is known of their breeding habits. Doctor Moore
says of them: "They seem to be essentially aquatic, remaining in the

deeper parts of the pool and not burrowing beneath stones in places

merely wet, as does the D. nigra, which occurs in great numbers in the

same region. L. marmorata is much less active than the latter species

and smms rather sluggishly, but with an easy gliding motion. The
individuals seen seemed rather shy, and when alarmed quickly took

refuge under the large rocks scattered through the pool, from beneath

which, however, they were easily induced to emerge by the attrac-

tion of pieces of meat thrown into the water."

Remarks.—This species is externally ygyj similar to D. quadrama-

culata, especially the two larger specimens, which are black. The
flatness of the head is a very noticeable external character. I was
looking over the specimens of DesmognatJius in the collection of the

academy, and one looked as if its head had been stepped on. It

proved to be the Roan Mountain specimen of Leurognathus. This

species is excessively rare and has had a rather curious history, as

two out of the six known specimens have passed the time since the late

nineties, when they were collected, under the name of D. nigra.

Rhoads's specimen from Roan Mountain was collected in 1895, four

years before the genus was described. Doctor Moore, who described

the genus from three specimens, had four in his collection, but the

resemblance of the adult to D. quadramaculata deceived him, as it

had Rhoads.
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Specimens examined from localities as foUows

:

North Carolina.—Stream between Linville and Blowing Rock,
about 10 miles from the latter (type locality), 3; Blowing Rock, 1;

Roan Mountain, 1; Pineola, 1.

DISCUSSION OF THE ORIGIN OF THE VARIOUS FORMS.

Adams (1902) gives 10 criteria for determining the center of dispersal

of a related group of animals. These are

:

1. Location of greatest differentiation of a type,

2. Location of dominance or great abundance of individuals.

3. Location of synthetic or closely related forms.

4. Location of maximum size of individuals.

5. Location of greatest productiveness and its relative stability.

6. Continuity and convergence of lines of dispersal.

7. Location of least dependence upon a restricted habitat.

8. Continuity and directness of individual variations or modifica-

tions radiating from the center of origin along the highways of dis-

persal.

9. Direction indicated by biogeographical affinities.

10. Direction indicated by the annual migration routes in birds.

The last is, of course, inapplicable in this instance.

In regard to the first criterion it has been shown that the three

groups of Desmognathus occur together only in the southern Alle-

ghenies.

In regard to abundance, Moore's already quoted remarks on quadra-

maculata apply, and Brimley (1912) says of carolinensis, "abundant
throughout the regions collected in, particularly at the high alti-

tudes" and of quadramaculata (with which he included monticola),

"abundant, the most characteristic salamander of the rocky, moun-
tain streams."

As to the third criterion, monticola and carolinensis are closer to

quadramaculata than are any other members of their groups. Quad-

ramaculata is the largest species in the genus, and monticola and

carolinensis are the largest in their groups.

It has been shown that productiveness, judged by the number of

eggs, is, in fusca, dependent on size. The largest fasca seen are from

North Carolina, and in the mountains of that State occurs monticola,

a close relative oifusca, and stiU larger.

The sixth and ninth criteria are closely similar and may be treated

together. The dispersal of the ochropliaea group seems to have been

northward along the mountains. The fusca group took the plains

route radiating from the mountains as fusca and southward along

the coast as auriculata. An isolated trans-Mississippi form of the

latter has developed into hrimleyorum. In Virginia and northward

fy^ca has invaded the mountains into the range of monticola. It
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seems to have originated eastward and gone around the mountains
in Georgia and across them in northern Virginia and Pennsylvania.

This convergence from two sides may account for the apparent

absence of fusca in western Kentucky, western Tennessee, and
northern ^lississippi.

As to the seventh criterion, Desmognathus is found in the moun-
tains of North CaroUna in all situations; from far out in streams as

large as the Linville River to under the bark of dead trees 5 feet

from the ground.

The eighth criterion is satisfied by the southward increase in the

size oi fusca already referred to. If we arrange the species in the

following order:

J 7 ^ ^- 7 /• (auriculata-hrimleyorum,
quadramaculata-monticola-fuscai , . . , ^

,

[carolinensis-ocfirophaea,

we shall get by starting with quadramaculata definite and continuous

variation in several characters; in size and importance of the dorsal

larval areas, ending with the striped ocJiropliaea; in the size and
importance of the lateral larval areas, ending with hrimleyorum; in

the hooking of the male mandible, ending with ochropJiaea; in the

shortening of the parasphenoid patches ending with hrimleyorum; in

the loss of the male vomerines and the shortening of the series in

both sexes (not much change in this character or in that of discrep-

ancy in size between the sexes takes place after fusca is reached) ; in

the weakening of the hmbs and the lengthening of the body, ending

with hrimleyorum; in terrestrialism , ending with ocJirophaea.

In the series ending with hrimleyorum there is geographic continuity

from the southern Alleghenies to Arkansas, but in the series ending

with ocJiropTiaea we apparently leave the mountains to develop /wsca

and enter them again to obtain carolinensis.

As an hypothesis to account for this pecuhar distribution the fol-

lowing is put forward with considerable diffidence, as it rests on no
fossil evidence:

C. C. Adams states that during the last glaciation there existed

south of the ice first a tundra belt, then a coniferous forest, and lastly

a deciduous forest. Now monticola fmc] fusca are in general restricted

to deciduous forests. We may place their glacial distribution as the

glacial deciduous forest

—

monticola in the uplands and fusca in the

lower land.

Possibly at this time auriculata and hrimleyorum were developed

in the extreme south, but more probably their differentiation is post-

glacial.

During the last glaciation specimens oi fusca invaded the glacial

coniferous forest, acquiring less aquatic habits and an adaptation

to a lower temperature, thereby or therewith beiag converted into

carolinensis.
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Morphologically, as I have shown, carolinensis is derived from

fusca. Ecologically, while fusca and monticola have apparently simi-

lar habitats, actually the chraate of the range of monticola is more
humid that that of the range oi fusca. Consequently, in degree of

aquatic habitat, fusca is between monticola and carolinensis.

With the retreat of the ice carolinensis followed the coniferous

forest to the southern mountains, where they both remain. Northern

representatives of the form have developed into ocTirophaea.

Monticola also retreated to the mountains because of the greater

humidity. It now occupies the deciduous forest in the transition

zone in the southern moun tarns.

Postglacially also occurred the overlapping of the ranges oi fusca

and monticola. It matters not whether we assign the differentiation

of these two closely related, ecologically similar, forms to the period

preceding the last glaciation or to that of the ice itself. At any rate,

we are compelled to hypothesize for them ranges originally adjacent

but distinct, differing in that the range of monticola was more humid.
Perhaps it will best suit the facts of differentiation to suppose that

prior to the last glaciation monticola occupied the mountains and

fusca the piedmont and coastal plam.

It is highly probable that the entire extension of the genus west of

the Appalachian Valley is postglacial, as neither monticola nor guadra-

maculata are known from the Cumberlands.

There are indications, such as the apparent isolation of brimleyorum

in Arkansas and the rarity and disconnected range oifusca in Indiana

and Illinois, that in early postglacial times forms of Desmognaihus

extended farther west than now. In this connection the remarks of

Gaines (1895) on the recent extinction of fusca near Vincennes,

Indiana; of McAtee (1907) on its former presence in Monroe County,

Indiana; and Hahn's (1908) failure to find it in Lawrence County,

Indiana, are of interest. It should be noted that failure to find

fusca is of much greater significance than failure to find most other

species of reptiles and amphibians, for where it is present it is much
the commonest salamander.

For the differentiation of monticola from quadramaculata we do

not need to assume a distinct geographic range, as they are ecolog-

ically different. But we are compelled to place the time of differ-

entiation at a more remote period than that of any of the other forms,

because quadramaculata is the most prunitive as well as the most
distinct form in the genus.

The above is only a hypothesis, and only in so far as it accomits

for the knoAvn facts of distribution and relationship is it worthy of

consideration. If it incites discussion and criticism the author will
"

be well pleased.

Besides these arguments drawn from the species of Desmognatliu^,

it is significant that in the southern Alleghcnies occurs the only
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species of the only closely allied genus, Leurognaihus marmorata. I

think I am justified by the above evidence in locating the center of

dispersal of Desmognathus in the southern AUeghenies.

MEASUREMENTS IN MILLIMETERS.

DESMOGNATHUS QUADRAMACULATA (Holbrook).

Specimen.
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DESMOGNATHUS FUSCA FUSCA (Rafinesque).

(All measurements taken from specimens in my own collection.]

Sex.
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DESMOGNATHUS BRIMLEYORUM Stejneger.

Specimen. Sex.

M. C. Z. 2784...
U.S.N.M
A.M. 506
A.N. S. 15785..
M. C. Z. 2784...
U.S.N.M. 22165
M.C.Z. 25.39...

U.S.N.M
M. C. Z. 2784...
U.S.N.M. 38797.
M. C. Z. 3142...
U.S.N.M. 22161.
U.S.N.M. 22163.
M. C. Z.2784...
U.S.N.M. 22169.
U.S.N.M
U.S.N.M. 38796.
U.S.N.M. 38798-
U.S.N.M. 3S799.
U.S.N.M
M.C. Z.2784...
U.S.N.M. 38800.
U.S.N.M
M.C. Z.2784...
U.S.N.M. 3SS01.

Male...
...do....
Female
...do....

Male...
Female
Male...
...do....
...do....
Female
...do..-
...do....
...do....
...do....

Male...
Female
Male...
Female
...do....

Female

Length.

134
128
129
118
122
105
99

11^
111
105
101

93
95
76
93
93
93
80
64
61
60
59
48
57
42

Head. I Body.

17
16

14.5
14

16
13
14

15
14

12.5
13

12
12
10

'ii.'s'

11

10
9.5
9.5
8
8.5
8.5

65
58
56.5
51
51
50
48
48
46
44.5
43
43
42
42

»54
41.5
40
34
28.5
28.5
28
27.5
26.5
25
20

Tail.

Vo-
mer-
ine

teeth.

5-5
4-3

Spaces
be-

tween
toes.
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CESMOGNATHUS OCHROPHAEA CAROLINENSIS Dunn.

Specimen.
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DESCRIPTION OF A NEW SPECIES OF EXTINCT HOKSE,
EQUUS LAMBEI, FEOM THE PLEISTOCENE OF YUKON
TERKITORY.

By Oliver P. Hat,

Associate of the Carnegie Institution of Washinfjton.

The writer has the privilege of describing what appears to be a

new species of fossil horse from the Klondike region, Yukon Ter-

ritory. The fine skull which forms the type of this species was
found on April 10, 1903, by Mr. John M. Morrison, now of Ana-
cortes, Washington, while mining for gold on Gold Run Creek.

This is about 30 miles southeast of Dawson. He unearthed the skull

himself on claim No. 34, at a depth of 32 feet below the surface.

Mr. Morrison states that starting from the surface there was from
18 to 20 feet of muck; below this about 12 feet of fine gravel; and

beneath this from 4 to 6 feet of coarse gravel, which carries gold.

Immediately below this coarse gravel is the bedrock, and on this

lay the skull. Mr. Morrison writes that in the eye sockets was
" pay dirt " from which he panned gold. The deposit in which the

skull was buried was frozen and may have been in this condition

for thousands of j^ears. To this new species is given the name
Equus J'UTrhbei, in honor of Mr. Lawrence M. Lambe, vertebrate

palaeontologist of the Geological Survey of Canada.

TT/pe-speewien.—Cat. No. 8226 U.S.N.M.

Type-locality.—Gold Run Creek, Klondike region, Yukon Terri-

tory.

Type-forTnation.—Pleistocene.

Diagnosis.—Belongs among the smaller and broad-skulled horses.

Teeth unusually broad ; their enamel little plicated ; the protocones

unusually long.

The skull is practically complete (pis. 50-58). AAHiat is unusual

is that the skull and the lower jaw were together. The left third

upper incisor and the left first lower incisor have been lost since

exhumation. The extreme tips of the nasals are broken off. most

of the vomer and the turbinal bones are gone, and a little bone here

and there is missing. The skull is of the color of cream. xVlmost

without other exception, bones from Alaska and Yukon are stained

brown. The skull was that of a mare. Its age is believed to have

been 12 years or more.

Proceedings U. S. National Museum, Vol. 53- No. 2212.
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The following measurements have been obtained from the skull

:

Measurements of the skull.

From middle of incisive border to front of foramen magnum (basilar

length) 446

From middle of Incisive border to front of posterior nares 245

From middle of incisive border to naso-premaxillary notch 167

From middle of incisive border to middle of occipital crest (vertex

length) 498

From middle of incisive border to front of pm^ direct 120

From middle of incisive border to front of orbit o02

From middle of incisive border to middle of line joining hinder borders

of orbits (facial length) 343

From middle of incisive border to rear of orbit direct 357

From rear of orbit to middle of occipital crest 188

From occipital crest to middle of line joining rears of orbits (cranial

length) 100

From rear of hard palate to notch in vomer 93

From notch in vomer to front of foramen magnum 116

Width across mastoid processes 102

Width across glenoid fossae 187

Width from outside to outside of parastyles of last molars 120

Width from outside to outside of last premolars 118

Width from outside to outside of outer incisors 72

Width of the face at the front of the orbits 152

Width at the rear of the orbits (frontal width) 198

Width on the maxillary ridges at maxillo-malar suture 171

Width of palate at last molars 65

Width of palate at pm', least 47

Width of palate at diastema, least 43

Length of orbit 54

From front of symphysis of lower jaw to rear of ascending ramus 385

Length of symphysis ' 80

Height of jaw of front of mi 81

i^rom front of symphysis to front of pm2 108

In 1915 ^ the writer presented a table which gave various measure-

ments and indices derived from the measurements of the skulls of

16 individuals of Equus caballus. The measurements were taken

from a table prepared by Nehring.^ Eight of these skulls were those

of small horses, and the basilar lengths ranged from 426 mm. to

452 mm. In the other eight the basilar length varied from 536

mm. to 585 mm. By consulting the writer's table or that of Neh-

ring it will be found that the short skulls are relatively broader

than the larger ones, the cephalic index (= frontal width X 100 -^

basilar length) varying from 42 to 45.9. The average is 44.2. In

the long-headed horses the cephalic index varies from 38.9 to 43.6,

the averages in the eight horses being 41.1. In the Yukon slmll

here described the cephalic index is 44.4, which shows that the species

belonged among the small horses having broad skulls.

iProc. U. S. Nat. Mus., vol. 48, p. 559.

^ "Landwlrthsch. Jahrb., vol. 13, 1884, p. 81.
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In Nehring's eight small horses the cranio-cephalic index (=
cranial length X 100 -^ basilar length) averaged 36; in the eight

large horses it averaged only 33. In the Yukon skull it is 35.7.

In the eight small horses of the tables referred to the facio-cephalic

index (facial length X 100 -^basilar length) average 76.1; in the

large horses, 74.1 In E. lamhei it is 76.9.

It is seen therefore that as compared with the races of Equus
cdballus the Yukon species, E. lamhei ranges itself with the small

horse having short and broad heads, but with a high facio-cephalic

index.

It will be well to compare certain indices of the species here de-

scribed with those of four other forms.

Table of indices.

Species (types.)

Equus niobrarensis

E. niob. alaskae

E. hatcheri

E. laurentius

E. lambei

Cephalic
index.

45.2
44.2
42.8
43
44.4

Facio-
I

Cranio-
cephalic cephalic
index. index.

Index of
tooth line.

It will be observed that the Yukon horse stands above the others

of the table in the facio-cephalic and the cranio-cephalic indices and
the index of the tooth line.

It is found that the brain case of the Yukon horse exceeds in size

that of two skulls of the domestic horse at hand. In one of these,

No. 843 of the United States National Museum, the width of the

brain case is 21.1 per cent of the basilar length; the height above

the lower surface of the cranial axis, 19.1 per cent. In the other,

an old horse, No. 5044, the percentages are respectively 20.6 and 19.3.

In the Yukon horse the percentages are both 23.1.

The lower jaw (pi. 56, fig. 1) differs greatly from that of an old

domestic horse at hand. In the latter the angle of the jaw is very

broad, and the width at the last premolar is only a little more than

half that at the angle. In the Yukon horse the greatest width is

112 mm.; that at the last premolar, 84 mm.; just .75 of the width at

the angle. This angle is very broad in E. laurentius.- The lower

jaw of E. niobrarensis^ and that of E. katcheri* resemble consid-

erably that of the species here described.

^ These indices are taken partly from a table on page 590 of volume 44 of the Pro-
ceedings of the U. S. National Museum. Through an error the abbreviation mm. Is

found at the head of each of the columns of that table.

' Proc. U. S. Nat. Mus., vol. 44, 1913, p. 72.

•Idem, pi. 70.

*Proc. U. S. Nat. Mus., vol. 48, 1915, pi. 32.
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Some minor features of the skull need to be mentioned. The inter-

orbital region is flat, even a little concave. From the middle of the

brain case the outline descends rather strongly to the occipital crest.

The infraorbital foramen is situated unusually high. The space be-

tween the orbit and the foramen just named is swollen, being con-

vex, not concave as it is in the domestic horse. The maxillary ridge

is less prominent than in the domestic horse. The condylar foramen

is in wide communication with the foramen lacerum posterius. The
palate is more strongly vaulted than that of the domestic horse.

The teeth are in fine condition. They are, however, considerably

worn, and to this perhaps is due to some extent, but not entirely,

their unusual breadth and the great simplicity of the enamel. The
premolars and molars appear to be worn down to about one-half of

their original length. The last premolar has a height of 40 mm.
The lower incisors are worn so that the cups have disappeared, but

these are still present in all of the upper incisors. The following are

the measurements:

Measurements of the upper teeth.
mm.

Length of premolar-molar series 167
Length of premolar series 87
Length of molar series 77
Pm', length 36

width 28
protocone 12

Pra', length 25. 5
width 28

protocone 17
Pm*, length 26

width 29
protocone 1 17

M\ length 22.

5

width 27
protocone , 14

M», length 24.

4

width 27
protocone 16

M', length 27
width 24. 5

protocone 19

^fcasnremcnts of the lower teeth.

Length of premolar series 83
Length of molar series 80
Pms, length 31

width 17. 5
Pma, length 26. 5

width 19
Pm*, length 26. 5

width 18. 8
Ml, length 22.

5

width 16. 5
Mj, length 26

width 16. 5
Mj, length 32

width 16
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The measurements of these teeth may be compared with those of

Equus hatcheri^ E. niohrarensis^ E. caballus^ E. francisci^^ E. lauren-

tius^ E. compUcatus, E. scotti, E. niohrarensis, E. laurentius^* E.

niohrarensis dlaskae.^

The teeth are remarkable on account of their relatively large size

and on account of the great breadth of the grinding surface as com-

pared with its length. As shown in the table on page 437, the whole

upper tooth line is equal to 37.4 per cent of the basilar length, while

in the other species there considered, and in E, caballtis, it lies be-

tween 33 per cent and about 34 per cent. The following tables show,

in various species, the widths of the premolars and molars as com-

pared with the length taken as 100

:

Table of indices ofcrovms ofupper teeth of extinct horaea.

Teeth.
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History are derived from measurements furnished by Gidley.^ Not

even in the horse supposed to be 20 years old are the teeth as broad

relatively to the length as in the Yukon fossil. However, in a horse

in the U. S. National Museum (No. 5044), the first and second

molars exceed very slightly in relative breadth those of the Yukon
horse; but that horse is evidently much older; or, at least, the

teeth are much more worn. The cups are gone from the upper in-

cisors and the last premolar is worn down to a height of only

26 mm.
When we come to compare the lower teeth with those of the sev-

eral extinct species, with those of a large horse about 8 years old,

and with the old horse just mentioned, it is foimd that none of them

approach in width the teeth of the Yukon horse.

Table of indices of croivns of lower teeth of horses.

Teeth.
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the teeth push itself in between the longitudinally directed portions

of the valleys entering from the inner side of the tooth. On the inner

side of the tooth the groove between the metaconid and the metas-

tylid is very deep and it is angular at its inner end. The longitudinal

expansion of the hinder of the two inner valleys of the molars and

last premolar is directed obliquely to the long axis of the tooth.

In the same mining claim, and apparently at the same depth, Mr.

Morrison found the right ramus of the lower jaw of another horse.

The ascending portion is missing. All the cheek teeth are present,

a large canine, and five of the incisors. The teeth show that the

animal was a male about 5 years old. The catalogue number in the

U. S. National Museum is 8427.

That portion of the jaw which is preserved resembles consider-

ably that of E. lamhei in form and dimensions. It differs from the

latter and from all other equine jaws examined in having on the

outer face a strongly developed ridge, which, beginning at pm,,

runs downward and backward, reaching the lower border below

the penultimate molar. The thickness of the jaw at the last pre-

molar is 34 mm.
The length of the premolar-molar series is 172 mm.; of the pre-

molar series, 90 mm. ; of the molar series, 83 mm.
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obliquely directed forward and outward, as in E. lamhei, but has

its anterior end turned inward so strongly that the metastylid is

nearly cut off from the metaconid. The hinder end of the loop is

likewise turned more or less outward.

The outer incisor tooth of the jaw here described appears to have

been quite different from that of the type of E. lamhei. Although

this incisor in the type is worn until the bottom of the cup has

passed, there are yet indications of its former presence. In this in-

cisor of the odd jaw the cup is replaced by a broad groove on the

hinder face of the crown.

It is believed that this odd jaw belongs to a species distinct from

the type E. lamhei., but it is perhaps better to await further dis-

coveries before giving it a name.

In any studies of the animals found in Alaska and Yukon it is

important that we consider ca,refully the related species which are

found in northeastern Asia.

In 1893 ^ J. Tscherski described a well-preserved skull of a horse

which had been obtained at Liakhof Island, in the Arctic Ocean.

This skull he referred to Equus caballus. Many measurements taken

from this skull are given on pages 333 and 334 of Tscherski's paper.

The basilar length was 502 mm. ; the facial width, 216 mm, ; the dis-

tance from the rear of the orbit to the incisive border, 381.5 mm.;

the width of the face at the maxillo-malar suture (width of cheeks),

191 mm. ; the length of the upper tooth line, 175 mm.
The cephalic index of this skull is therefore 43. The facial length

may be estimated from the right angled triangle formed by the half

of the frontal width and the distance from the incisive border to the

rear of the orbit. It is 365.8 mm. The facio-cephalic index is there-

fore 72.6. On account of injury done to the occipital crest the vertex

length and the cranial length could not be obtained. Hence the

cranio-cephalic index can not be determined. The index of the tooth

line (molar-premolar length X 100 -^ basilar length) is 34.9. If

these fundamental measurements and the indices of this Siberian

skull and that from Yukon are brought together they may be easily

compared.

Table of measurements and indices.

Horse.
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It will be seen that the Yukon horse is quite distinct from the

one described by Tseherski. It is smaller, and had a head somewhat

broader relatively to the length, and a considerably longer face.

The teeth of the Siberian horse are relatively broad and the proto-

cone approaches in width that of E. lamhei; but in many important

features the teeth are quite different.

A careful examination of Tscherski's figure 4 of his plate 5

shows that the part of the maxilla behind the infraorbital foramen

in the Siberian horse was not swollen as it is in the Yukon species;

but was, rather, considerably excavated.

EXPLANATION OF PLATES.

Plate 56.

Equus lamhei. Type.

Fig. 1. View of left side of skull. X .318.

2. View of lower premolars and molars. X 1.

Plate 57.

Equus lamhei. Type.

Fig. 1. View of lower surface of skull. X .33.

2. View of grinding faces of premolars. X 1.

3. View of grinding faces of molars. X 1.

Plate 58.

Equus lamhei. Type.

Fig. 1. View of upper surface of skull. X i.

2. View of grinding faces of lower premolars and moljirs. X 1.
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Skull and Teeth of Equus lambei.

For explanation of plate see page 443.
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Skull and'Teeth of Equus lambei.

Fob explanation of plate see page 443.





NOTES AND DESCRIPTIONS OF MISCELLANEOUS CHALCID-
FLIES (HYMENOPTERA).

By A. A. GiRAULT,

Of the Bureau of Entomology, United States Department of Agriculture.

The types of all the new forms described beneath have been de-

posited in the United States National Museum,

TUMIDISCAPUS OOPHAGUS, new spedes.

Female.—Length, 0.75 mm., excluding the ovipositor, which is

extruded for a length equal to about half that of the abdomen.

Scutum and scutellum with a narrow median sulcus.

Dull honey yellow, the wings a Uttle yellowish under and across

from the marginal vein, the abdomen black except the disk; ovi-

positor valves black. Body very finely scaly. Antennae dusky;

pedicel twice longer than wide at apex, a little shorter than club 1

;

fmiicles 1-2 a httle unequal, 2 quadrate, 1 a Httle shorter, 2 distinctly

less than half the length of club 1, the latter two-thirds the length

of the second club joint which is about thrice longer than wide. Fore

wings finely ciUate, the six hues proximad of the hairless fine of a

size about three times that of the main ciUation. Middle tibial spur

long, moderately slender. Antennae inserted at the mouth border.

Mandibles tridentate. Hind wings with about nine lines of fine discal

cihation where widest. Scape slender.

The male is smaller and differs principally in having the pedicel

shorter, the two funicle joints wider than long, the two club joints

subequal, each over twice the length of the pedicel, which is much
longer than the funicle. Male scape much dilated.

From many specimen of both sexes reared from eggs of Oxya velox,

Coimbatore, Southern India, December 3, 1915 (Y. R. Row).

Types.—Cat. No. 20734, U.S.N.M., many females and a few males

on two tags and a slide.

ABBELLA AMERICANA, new species.

Female.—Similar to acuminata, but the abdomen bears five com-
plete cross stripes, of which the first two near the base are very narrow,

the third and fourth are broadest, the third a little distad of middle;

Proceedings U. S. National Museum, Vol. 53—No. 2213.
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5 just before apex. Also the substigmal spot is faintly complete,

some of the lines of discal cilia regular and there is a short (but 2-3

setae) line of cilia leading back from the stigmal vein. Hind wings

with only two lines of discal cilia, these cephalad. The male is

similar, but the abdomen is more blmit at apex.

Many specimens reared from jassid eggs in Elymus, Salt Lake City,

Utah, August 1911 (C. N. Ainslie).

Types.—Qd^t. No. 20727, U.S.N.M., two males, four females on a

slide (with specimens of an Oligosita) .

GONATOCERUS UTAHENSIS, new species.

Female.—Runs to Tcoebelei Perkins, but the forewings are uniformly

infuscated except out from base widely (distal half or more), the coxae

are black broadly at base, the scape so above and below, the pedicel is

pale while funicle 2 is longest, somewhat longer than the pedicel, 3

slightly shorter, 1 equal to 4, 5, 7, or 8; 6 shortest, subglobular, half

the length of 2.

Four females with the Ahhella.

Types.—Cat. No. 20728, U.S.N.M., the specimens on two slides.

CIRROSPILUS OCELLATUS, new species.

Female.—Similar in stature to flavicinctus. Dark metallic green,

the wings hyalme, the legs lemon yellow except the coxae, hind

femur, and distal tarsal joint. Lateral margin of vertex against

the eye broadly bright yellow, the colormg extending along the eye

margin narrowly to the face and occiput; a triangle in middle of upper

face, base against the vertex and a broad oblique mark nearly to apex

of the head from each antennal fossa, pale yellow. Apex of hind

femur yellow, also of pedicel beneath. Funicle 2 quadrate, a half

shorter than 1, which is a httle longer than the pedicel. Mandibles

5-dentate. Club with a terminal spine, its joints wider than long,

the region as long as the fimicle or longer. Thorax and abdomen
scaly, the propodeum with a narrow median carina and no others,

subglabrous, its very short neck also carinated.

One female, Algonquin, Illinois (W. A. Nason).

Type.—Cat. No. 20696, U.S.N.M., the female on a tag, the head

and a hind leg on a slide.

EulopJius pictus Nees is a Pseudiglyphomyia, which is thus probably

a synonym of Clrrospilus. This specimen, which is in the United

States National Museum, however, does not agree with Nees' de-

scription.

EULOPHUS CALIFORNICUS, new species.

Female.—Length, 1 mm. Dark metallic purple, the tips of tibiae

and the tarsi brown, the hind tibiae brown except for a broad cinctus

between apex and middle. Forewings with a broad smokyband across
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them from the whole of the marginal vein. Funicle 1 slender,

twice longer than wide, a little longer than the pedicel; 2 and 3

quadrate, a httle longer than any club joint; second ring-joint large,

distinct, the first very thin; club with a short terminal nipple. Head,

abdomen, and thorax finely scaly, the scutellum with the scahness

lined longitudinally. Parapsidal furrows a third complete. Axillae

advanced. Propodeum with a delicate median carina and no others

nor sulci, the spiracle minute, round, over its own diameter from

cephalic margin. Abdomen with a very transverse petiole, de-

pressed, wider than the thorax and a little longer. Stigmal and post-

marginal veins subequal, long, half the length of the marginal, the

latter shorter than the submarginal. (One wing with thickened

venation.) Mandibles, 5-dentate.

A female in the United States National Museum from Los Angeles

County, California, April 5, 1886 (Coquillett).

Type.—Cat. No. 20733, U.S.N.M., the female minutien-mounted,

the head, wings, and hind legs on a sUde.

CHRYSOPOPHAGUS KANSENSIS, new species.

Female.—Similar to hanksi Howard, but differs in not having the

legs uniformly concolorous, the hind tibiae being purple except at

base, the hind femora purplish above, while the first and last pairs

of coxae are silvery white. Moreover, the forewings are much
more deeply infuscated (from base of marginal vein nearly to apex).

From amplicomis Gahan in not having the abdomen purplish distad,

its greater size, longer pedicel, and funicle 1.

One female on a slide, Manhattan, Kansas (C. N. Ainshe).

Type.—Cat. No. 20736, U.S.N.M., the above specimen.

APHEUNOIDEA PLUTELLA Girault.

One female, swept from green oats, July 14, 1909, Cimarron, New
Mexico (C. N. Ainslie).

TRICHOGRAMMA RETORRIDUM Girault.

A female, Springer, New Mexico, September 16, 1909, from eggs in

Elymus canadensis (C. N. Ainslie).

SYMPIESIS SUBSTIGMATUS, new species.

Female.—Similar to stigmatus but differing in that the abdomen is

not longer than usual, the base above is as broadly metalhc as the

apex (venter entirely yellowish except distal fourth), and the median
stripe of the abdomen sends off two faint cross-stripes from nodular

swellings, the two stripes dividing the orange space equally, or nearly,

into three areas; also the substigmal spot is faint, not jet, the scape is

not wholly metallic but white along its ventral edge; the lateral mar-
gins of the abdomen are not metalhc and there is no lateral carina
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on the propodeum. Mandibles 6-dentate. Propodeum as in Notan-

isomorpha.

One female, United States, June 24, 1883.

Type.—Cat. No. 20745, U.S.N.M., the female on a tag, a hind tibia,

the head and forewing on slide.

THRIPOCTENUS AMERICENSIS. new species.

Female.—Length, 0.75 mm. Club ovate, enlarged, distinctly

2-jointed and with a terminal spine; it resembles the club of the

trichogrammatid genus Tumidiclava. Black, the wings subhyahne;
a httle less than the proximal half of the abdomen orange yellow;

legs except coxae (rarely the femora at base) and the antennae pale,

more or less suffused with dusky. Scape slender; pedicel two-thirds

longer than wide at apex, longer than funicle 2; funicle joints nar-

rower at base, 1 subquadrate, 2 twice the size of 1, a httle longer

than wide. Club longer than the funicle and much wider, divided

a little before the middle; one minute ring-joint. Longest marginal

ciha of the forewing a fourth the greatest wing width; hind wing
nearly as wide across apex of venation as their caudal marginal fringes

are long, cihate discally. Abdomen subpetiolate, the ovipositor free,

inserted at middle, their valves tipping apex. ScuteUum rounded.

Body scaly. Mandibles apparently absent or else very pale and
edentate. Propodeum plane, the spiracle small, romid.

From many females on a slide. Salt Lake City, Utah, swept from
alfalfa July 12, 1912 (C. N. Ainshe).

Types.—Csit. No. 20729, U.S.N.M., the above females.

As in the genotype of Paroinphale, one female bore in one antenna

but a single funicle joint which from its length was obviously made
up of the two united. This species differs from the description of

ParompJiale in lacking one ring-joint and dentate mandibles; more-
over, the antennae are clothed but sparsely with very minute setae,

not long hairs. Otherwise, it agrees with that description. The
genus is unstable, the antennae apparently now undergoing reduction.

The two funicle and club joints and the long postmarginal vein char-

acterize it. It is an Omphahne.

CHEILONEURUS DACTYLOPH Howard.

This is a species of AchrysopopTiagus Girault.

CHEILONEURUS AMPLICORNIS Gahan.

This is a CJirysopopJiagns, as is also lineatiscapus Gahan, though in

the latter the head is shorter from cephahc aspect.

SYMPIESIS ANCYLAE. new species.

Female.—Similar to guUatipennis, but the forewing is more or less

stained (quite a large cloud, faint) under the apex of the submarginal

vem, the tibiae and knees are brownish, the abdomen is reddish yel-
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low except across base and apex rather narrowly (apex more broadly),

the lateral margins very narrowly and a broad median stripe, which is

conical from apex and does not quite reach base and whose margins

are wavy; otherwise the same but there is a delicate median carina

on the propodeum (absent in the other). Mandibles 6-dentate.

Two females reared from Ancylis, new species, Whitesboro, New
Jersey, July 20, 1916 (H. B. Scammell).

Types.—Cat. No. 20746, U.S.N.M., the females on tags, a head

and forewing on a slide.

ASTICHUS BIMACULATIPENNIS GIrault.

Belongs to Sympiesis and is very close to himaculatus Crawford. It

differs in having the scape, cephalic tibiae, and distal halves of the

other tibiae dark reddish instead of white, and the distal spot on the

forewing (the substigmal) is blacker and twice larger; moreover,

there is but one lateral carina on the propodeum. The antenna in

himacnlatipennis as in the other species. Mandibles 6-dentate. Type
examined (by courtesy of Dr. S. A. Forbes).

TRYDYMUS AUREIPES, new species.

Female.—Length, 1.80 mm.
Resembles poloni, but the abdomen is not longer than the thorax,

the legs are entirely golden yellow; the clypeus is similarly produced,

but also has a slight, shallow median concavity; the antennae are

all yellow except the pedicel above (except at apex) and the dorsal

aspect of the first two or three funicle joints (darkened) ; the cheeks

are a half shorter (not a fifth the length of the eyes), the antennae

are a little above the ventral ends of the eyes, the meson of the

propodeum is longitudinally rugulose, the cephalic foveae therefore

absent or obliterated, the spiracle oblong and cephalad.

Described from two females, Jacksonville, Florida (Ashmead).

Types.—Cat. No. 20421, U.S.N.M., the specimens on two tags

with the types of the next species, a forewing on a slide with the

same of the next species, and a head and the caudal legs of the next

species.

TRYDYMUS BIGUTTATIPENNIS, new species.

Female.—In habitus very similar to the preceding, but the cheeks

are of normal length (half or more of the length of the eyes, the an-

tennae a little below the middle of the face), the postmarginal vein

is only slightly longer than the stigmal, in the forewing there is

distinct fuscous stain surrounding the whole stigmal vein; an obscure

stain (larger) at disto-caudal margin, and a second distinct one

(longer than wide) from the base of the marginal vein (the latter over

77403—Proc. N. M. vol. 53—17 20
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twice the length of the stigmal) ; funicle 5 is a little longer than wide,

a half longer than wide, and the distal half of the caudal tibia is sub-

metallic. Spiracle round, at cephalic margin.

From two females mounted with aureipes.

Types.—Cat. No. 20422, U.S.N.M., two females on tags and a slide

as noted above.
TRYDVMUS APHIDIS, new species.

Female.—Like rohiniaecola Ashmead, but the propodeum is shorter,

and subglabrous, the caudal tibiae have the distal half white (not

the tip only), bearing a rather narrow cinctus near middle, the abdo-

men slender and cyUndrical while the male has the legs all pale ex-

cept the coxae (colored like the female in the other species, except

the tibiae). Mandibles 4-dentate. Propodeum with an obhque,

longer than wide fovea at apex (caudad) near the meson.

From one male, three females reared from Lasioptera vitis, July

1887, New York (Lintner).

Types.—Cat. No. 20420, U.S.N.M., a pair on tags, a female head

and caudal legs on a slide.



DESCRIPTION OF A NEW SPECIES OF CRAB FROM THE
CALIFORNIA PLIOCENE.

By Mary J. Rathbun,
Associate in Zoology, United States National Museum.

The specimen here described was given to the United States Na-
tional Mupeum by Mr. J. Z. Gilbert, of Los Angeles, California, who
obtained it from the foundation of one of the large buildings in that

city. Mr. Gilbert states that it was associated with a large number
of marine shells embedded in blue clay; that it is the same formation
as outcrops on the south side of the Hill Street hills at Fourth Street

and Broadway; and that the formation hes unconformably under the

fresh-water gravel, sand, and bowlders, and at an angle of about 35°.

CANCER URBANUS, new species.

Plate 59.

Type-locality.—Los Angeles, Cahfomia; from foundation of large

building; PHocene period; J. Z. Gilbert, collector and donor; 1914.

Holoiype.—C&t. No. 324300, U.S.N.M. A single specimen em-
bedded in blue clay. Only the carapace remains and that is imper-

fect, especially as to the margins. Carapace narrow, actual width
44 mm., measured between antero-lateral sinuses; estimated width
at the same place, 48 mm.; length, about 34 mm. There are two
diagonal breaks on the left side of the carapace with corresponding

faults; the width of the right half is therefore more nearly normal.

The surface is about equally convex from side to side and from front

to back. The interregional depressions are deep; surface uneven,

closely granulate, the granules larger and more prominent on the most
elevated portions. (See pi. 59.) Antero-lateral teeth 9, includ-

ing the tooth at the lateral angle of the carapace and at the outer

angle of the orbit; teeth acute, their margins straight, anterior mar-
gin usually considerably shorter than posterior margin; margins of

seventh or widest tooth nearly equal. Edge of front and orbit broken
away, but the furrows which lead back from the sinuses of the anterior

margin are deep.

Proceedings U. S. National Museum, Vol. 53-No. 2214.
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Posterior and postero-lateral margins granulate; it is impossible

to tell if there is a postero-lateral tooth or spine.

Of the species now inhabiting the Cahfoniia coast, this species re-

sembles most C. antennarius Stimpson.^ This last has also an uneven

surface, with longitudinal furrows and thickened teeth alternating

along the anterior margin; its granulation is much more even than

in the fossil form, and the antero-lateral teeth longer and more
curved.

» Proc. California Acad. Sci., vol. 1, 1856 ,p. 88.
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A New Fossil Crab fhum iHf California Pliocene.

FOH DESCRIPTION OF SPFCIMEN SEE PAGE 451.





FOSSIL REMAINS OF WHAT APPEARS TO BE A PASSERINE
BIRD FROM THE FLORISSANT SHALES OF COLORADO.

By R. W. Shufeldt,

Of Washington, District of Columbia.

The specimen here to be described was collected by its present

owner, Prof. Ira E. Cutler, of the University of Denver, Denver,

Colorado, and forwarded to the United States National Museum for

description. [My attention was called to it by Mr. Charles W. Gil-

more, of the National Museum, at whose request the following descrip-

tion has been made :]

According to Professor Cutler the specimen was found early in

August, 1915, in a gutter beside the road leading out of the town of

Florissant, Colorado, in a locality where no specimens have here-

tofore been discovered. It was fully half a mile from the much-
worked beds, from which so many fossils have been taken for a num-
ber of years past.

It would seem that Professor Cutler retained the bones of this

fossil bird, and what I have before me at this writing are simply

impressions of them; that is, the portion of the matrix or slab hfted

off of such parts of the skeleton as were discovered. Fortunately,

these impressions are tolerably sharp, but they are by no means as

acciu'ate for scientific description as the bones themselves. No
other parts of the skeleton were found, however, after a rather long

and careful search. I have made a negative of this specimen which

shows it natural size, and a reproduction of a print from this is

given in Plate CO, while in the reproduction of a second print, Plate

CI, the bones of the lower extremity have been outlined by me care-

fully in ink, in order to show their size and the positions they severaUy

occupy in the matrix. On the side of the slab where the impressions

are the surface is smooth, while upon the other side it is overlaid

with a finely granulated and extremely thin concretion. (Hero

may be noted the number of the specimen, namely 8541, U.S.N.M.).

This piece of shale, as is shown in the plates, is in three pieces, and
each averages about a millimeter and a half in thickness. The
upper and largest piece (1) presents upon its surface the impression

of the bones of a part of the lower extremity of an average-sized bird;

Proceedings U. S. National Museum. Vol. 53-No. 2215.
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this, by the toes, is extended onto the smallest piece of the slab (2);

while on the remaining piece (3) there is the impression of the hinder

two-thirds of the pelvis, five (5) coccygeal vertebrae, and the upper

portion of the left femur. No other bones are anywhere visible.

So far as these impressions seem to indicate they are of bones

that may easily have belonged to some passerine bird of medium
proportions. I have made comparisons with several skeletons of

Passeres belonging to the collections of the United States National

Museum; and, taking everything into consideration, in so far as the

common American representatives of that group are concerned, I

find it comes as near a bird of the size of the Purple Grackle {Quis-

calus purpureus) as any other. So little of this fossil, however, has

been thus far discovered that it should occasion no surprise to find

that these bones belonged to some other species of an entirely different

group, not passerine at all.

The skeleton of the Purple Grackle with which I have compared

it is No. 16708, from an individual collected on April 29, 1883, by
Mr. L. M. McCormick. In slab 1 of the plates, a invites attention

to the impressions of the lower end of a tibiotarsus, bearing its normal

relations to the tarso-metatarsus (b) of the same limb. As a is

imperfect, nothing would be conveyed by giving its length; I has a

length of 3.1 cms., the corresponding bone in Quiscalus purpureus

having a length of 3.9 cms. It will be noted that c is but faintly

impressed upon the slab, and I take it to be the other tibiotarsus,

the distal extremity of which is missing. This bone in Quiscalus

has a length of 5.5 cms., and the imperfect part of the specimen on

the slab measures 4.6 cms, in length, d invites attention to the

impressions of the toes, in which the proximal joint of hallux measures

considerably less than in Quiscalus purpureus, the latter having a

length of 1.4 cms., and in the fossil but 9 mm. (approx.).

Passing to the remaining portion of this slab (3) it is to be noted

that the impression of the femur, which occupies about its normal

position in the skeleton, is of exactly the same size as we find it to

be in the Grackle with which I am comparing it. It does not admit,

however, of obtaining its length, as only the impression of the upper

portion is to be found on the slab. The impressions of the Jive

coccygeal vertebrae are in all respects just what we would find were

theymade by those of the Grackle. The pygostyle is off the slab. Such

parts as are shown on the slab of the impression of the pelvis (3) I

have measured and compared with the corresponding parts in the

Grackle's skeleton, and, in measurements at least, they are practically

in agreement.

It is quite possible that the bones that made these impressions

were those of a passerine bird about the size of the Purple Grackle,

but they are of such a nature, with respect to perfectness, number,
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and kind, that there is no certainty about it whatever. On the

other hand, if passerine, they surely do not represent Quiscalus

purpureus, but only a form about its size, and there is a long list

of them.

My impression is that the specimen is of a passerine bird, one

with a short hallux and rather short tarso-metatarsus, but that is as

far as wo should go until more material representing the same species

comes to hght.

Plate 60.

The Blab containing the impressions of the bones of the pelvic extremities, 1 and 2;

and 3 those of a part of the pelvis and upper portion of the left femur. All natural

size. Reproduced from the author's photograph.

Plate 61.

The same, with a, b, c, and d, giving the limb bones as outlined in ink, to better

present their number, positions, and proportions.
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Impression of Fossil Bird from Colorado.

For explanation of plate see page 455.
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Impression of Fossil Bird from Colorado, with Bones of Lower Limb Outlined in

Ink.

For description specimen see page 455.





EIGHT NEW SPECIES OF REARED ICHNEU^ION-FLIES,
WITH NOTES ON SOME OTHER SPECIES.

By R. A. CusiiMAN,

Of the Bureau of Entomology, United States Department of Agriculture.

The eight new species herein described were all reared by agents of

the Bureau of Entomology, and the majority of them are represented

by considerable series. The notes on previously described species

are included in the hope that they will add something to the defini-

tion of the species. They are based on newly reared material.

Genus MICROCRYPTUS Thomson.

(CRYPTUS) MICROCRYPTUS OSCULATUS (Provancher).

A considerable series of what appears to be this species has been
reared as a primary parasite from larvae of Ametastegia glahrata

(Fallen) by Mr. E. J. Newcomer at Wenatchee, Washington. It is

extemely variable in respect to the presence and extent of the white

color of the face. One male is very like a male compared with the type

by Mr. S. A. Rohwer and said by him to differ from the type only in

being somewhat smaller and having on the face a white instead of a

piceousspot. In these two specimens the mandibles, palpi, clypeus, a

facial spot, and the tegulae are white or whitish. Among the other

males, of which there are nine, is exhibited variation in both directions.

In the darkest form only the mandibles, clypeus, and tegulae are white.

In those of the other extreme the white embraees the palpi, mandi-

bles, the whole face below the antennae, the cheeks, a spot on the

lower side of the scape, the front and middle coxae and trochanters,

the tegulae, and a small humeral spot, and the front edge of the prono-

tum shows a tendency toward this color. In the females only the

palpi, mandibles, tegulae, and an incomplete antennal annulus

embracing more or less of two segments display the white color, and

at the dark end of the series it is replaced even there by black or

piceous. In all specimens the wing bases are white.

The females are from 6.5 to 8.5 mm. long and the males 5.5 to

8.5 mm. The ovipositor varies slightly in length, averaging some-

what more than half as long as the abdomen.

Proceedings U. S. National Museum. Vol. 53—No. 2216.
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Very few of the specimens exhibit the infuscation at the apex of

the hind femur, and marked variation occurs in the form of the pro-

podeal areas and the strength of the carinae.

Genus BATHYTHRIX Foerster (Howard).

Only two North American species have been referred to this genus.

These are B. meteori Howard, the genotype, and B. pijwplae Hov/ard.

It is worthy of note that both of these species have the clypeus

apically witn two nipple-hke teeth. In the genotype these structures

are widely separated and the clypeus between is deeply impressed,

while in pimplae they are close together and the clypeus is not

impressed. In the Japanese B. huwanae Viereck, which is appar-

ently properly placed in this genus, the clypeus lacks both teeth and
impression. The new species described below has the teeth, but lacks

the impression. In the new species the clypeal vestiture is less con-

spicuous than indicated in Foerster's characterization of the genus,

and this character must be considered of doubtful generic value.

Key to North American Species.

General color blackish and rufoua; tergitea 2 to 4 longitudinally aciculate at

base; clypeus impressed in apical middle, the impression flanked on either

side by a nipple-like tooth, the teeth widely separated; hind tibiae uni-

formly rufous; ovipositor less than half as long as abdomen. .Tne^eon Howard.

Black; tergites 2 to 4 not aciculate at base; clypeus not apically impressed, the

two teeth very close together or wanting 1.

1. Clypeus without a protruding brush of long hairs, the hairs appressed; mandibles,

scape below, and tcgulae whitish; nervulus slightly antefurcal; first tergite

in profile decurved and increasing gradually in thickness from base to apex,

the dorsal carinae rather weak, becoming obsolete far from the apex; hind

tibiae, tarsi, and second joint of trochanters black; ovipositor three-fourtha

as long as abdomen tibialis, new species.

Clypeus with a protruding brush of long hairs arising near base; mandibles and

tegulae reddish piceous, scape immaculate below; first tergite in profile

thickest at spiracles, the dorsal carinae strong and reaching nearly to apex,

pimplae Howard.

BATHYTHRIX TIBIALIS, new species.

Female.—Length, 7 mm. ; ovipositor, 3 mm. Head polished, im-

punctate; face, cheeks, and malar space clothed with long, dense,

silvery pubescence, vertex and frons bare, clypeus bare except for a

few appressed hairs at base, its apex with two minute nipple-like

teeth placed close together; ocelli arranged in an approximately

equilateral triangle; malar space slightly less than twice as long as

basal width of mandibles; scape globose. Thorax polished, impunc-
tate, clothed like the head, the propodeum completely and distinctly

areolated, the areas practically smooth; nervellus broken far below
the middle and slightly antefui'cal; second intercubitus subobsolete.
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Abdomen subpolished, clothed with very short shining pubescence;

first tergite slender, evenly deourvcd, its spiracles in the middle, the

dorsal carinae comparatively weak and becoming obsolete far frorn

the apex; ovipositor about three-fourths as long as abdomen.
Black; mandibles and scape below, tegulae, humeral spot, front

coxae, and front and middle trochanters yellowish to whitish; hind

tibiae and tarsi and apical joint of hind trochanters blackish; legs

otherwise stramineous to testaceous, the pale color in front; wings
hyaUne; veins and stigma dark, the latter pale at apex.

Male.—Aside from sexual differences, very like the female and
differing principally in the paler color of the mandibles, tegulae, and
spot on the scape and the greater extent of the last.

Host.—Ametastegia glahrata (Fallen). Probably secondary.

Type-locality.—AVenatchee, Washington.

Type.—Qa.i. No. 20772, U.S.N.M.

Described from four females reared by E. J. Newcomer, Bureau of

Entomology, April 12, 11, and 14, 1915, the type and paratype a and
h (Quaintance No. 11422), and May 12, 1916, paratype c (Quain-

tance No. 14020), and one male labeled Vancouver, 2234, Coll. C. F.

Baker.

Allied to pimplae Howard, but easily distinguished by the charac-

ters made use of in the key.

Genus AENOPLEX Foerster.

The following key includes those North American species that have

been referred to this genus and one new species described herewith.

It is very likely that a number of other species described in the genus

Hemiteles should be referred here.

lilesoscutum opaque, minutely granulate, at most obscurely punctate in male. . .1.

Mesoscutum polished or subopaque with distinct punctures 2.

1. Propodeum with areola less than half as wide at base as at apex.

belulaecola Ashmead.
Propodeum with areola about two-thirds as wide at base as at apex.

plesiotyjms Cuehman.
2. Mesoscutum subopaque, finely punctured; abdomen entirely black; ovipositor

nearly as long as abdomen nvjrosoma, new species.

Mesocutum highly polished; abdomen usually more or less red (frequently en-

tirely black in male); ovipositor not nearly as long as abdomen 3.

3. Propodeum strongly rugose, the rugosity partially obscuring the carinae, the

petiolar area deeply excavated; coxae black. (Known only from male type.)

(Alaska) rufipes Ashmead.
Propodeum weakly sculptured, the carinae distinct, the petiolar area fiat; coxae

red 4.

4. Propodeum nearly perpendicular behind, areola distinctly wider than long;

abdomen red except petiole, smooth; fiagellum pale brown at base; legs very

stout. (Known only from female type.) argeae Vierock.

Propodeum steeply declivous behind, areola about as long as wide; abdomen
red only in middle, frequently (especially in male) entirely black, more or less

coriaceous; fiagellum entirely black; legs moderate carpocapsae Cushman.
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AENOPLEX PLESIOTYPUS Cushman.

By recent rearings the range of this species is extended to include

Wenatchee, Washington, and Vienna, Virginia, the former record

by Mr. E. J. Newcomer and the latter by the present writer. All

of the new specimens, two males and a female from Washington and

one male from Virginia, are from the type host, Carjwcai^sae pomoneUa.

The only character employed in the original description to distinguish

plesiotypus from hetulaecola Ashmead that holds in the light of these

new specimens is the form of the areola, and it is doubtful if the two

are really distinct species. One hesitates, however, to synonjTnize

the two because of biological differences, hdvlaeccla having been

reared only as a gregarious parasite of a noctuid, Apatda hetulae,

and plesiotypus only solitarily from the tortricid, Carpocapsa pomo-

nella. In plesiotypus the temples are slightly less strongly rounded

and the ocelli slightly smaller than in hetulaecola, though both of these

characters show some variation.

The male differs from the female principally in its somewhat
coarser scidpture, narrower first tergite with stronger dorsal cari-

nae, stouter tapering flagellum, and in having the scape beneath,

the front and middle coxae, and all the trochanters white to stra-

mineous ; one has the hind coxae piceous above.

AENOPLEX NIGROSOMA, new species.

Female.—Length, 7.5 mm.; antennae, 4.5 mm.; ovipositor, 3.5

mm.
Head swollen, granularly subopaque, minutely but distinctly

punctured; temples rounded, slightly sloping; cheeks strongly

rounded; malar space shorter than basal width of mandibles; anten-

nae but little more than half as long as body, 24-jointed. Thorax

dorsally sculptured like the head, laterally polished, longitudinally

striato-punctate; notauli rather weak; propodeum transversely

striate, rounded above, nearly perpendicular behind, carinae strong,

strongly mucronate at upper hind angles, areola about as long as

wide, half as wide at base as at apex, petiolar area somewhat concave;

legs rather slender, the inner spur of hind tibia barely one-third

as long as basi tarsus. Abdomen about one-third longer than head

and thorax, three basal tergites granularly opaque, apical tergites

polished; first tergite nearly four times as wide at apex as at base,

the dorsal carinae strong and extending nearly to the apex; ovipositor

nearly as long as abdomen.
Black; mandibles piceous, maxillary palpi black at base, with

three apical joints pale; legs reddish testaceous, front pair slightly

the palest, hind tibiae at apex and their tarsi infuscate; wings irri-

descent, very slightly brownish stained, veins and stigma dark brown,

wingbase white.
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Male.—Length, 5.5 mm.; antennae, 3 mm.
Very like the female, the principal difference consisting in the

relatively narrower propodeal areas and tergites, the areola being

distinctly longer than wide and the first tergite less than three times

as wide at apex as at base, the slightly paler legs, and entirely hyaline

wings.

Host.—Ametastegia glabrata (Fall6n).

Type-localitg.—Wenatchee, Washington.

Type.—Csit. No. 20774, U.S.N.M.

The type series consists of five females and one male, reared by
Mr. E. J. Newcomer, of the Bureau of Entomology, during April,

1915 (Quaintance No. 11422), and May, 1916 (Quaintance Nos.

14017 and 14021). The paratypes, all females, exhibit variation

in size dowii to 4.5 mm., with the legs paler, the ovipositor relatively

longer, and the sculpture of head and thorax weaker.

AENOPLEX CARPOCAPSAE Cushman.

Since the publication of this species several more specimens have

been reared, including a number of males. All but one are from the

type-locality and type host, the exception being a male reared

March 31, 1913, at Dewitt, Georgia, from Enarmonia caryana, under

Quaintance No. 9178.

The male differs from the female principally in the relatively

narrower propodeal areas and abdomen, in having the mandibles,

coxae, and trochanters paler, and all but one have a distinct pale

spot on the scape. The abdomen is in every case entirely black,

except for the narrow whitish margins of the apical tergites.

Genus SPILOCRYPTUS Thorns.

SPILOCRYPTUS POLYCHROSIDIS, new species.

Female.—Length, 5.5 mm. ; antennae, 4 mm. ; ovipositor, 0.8 mm.
Head polished, face and lower orbits granularly opaque ; vertex

declivous behind the ocelli, the occipital carina subangulate medially;

temples strongly rounded; clypcus prominent, with a few rather long

hairs; cheeks flat; malar space about as long as basal width of man-
dibles; antennae slender, flagellum slightly thicker at apex than at

base, first joint about four times as long as thick, distinctly longer

than the second. Thorax opaque, minutely punctate above and dis-

tinctly striate laterally ; notauli distinct, meeting before the posterior

margin; propodeum opaque, declivous behind, with two complete

transverse carinae; legs slender; wings large, areolet rather small,

its sides convergent, radial cell short, reaching barely half way
to apex of wing, ncrvellus postfurcal, broken below the middle.

Abdomen about a third longer than head and thorax, broadest at

apex of third tergite, minutely densely punctate, polished and im-
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punctate toward apex; first tergite rather slender, twice as wide at

apex as at base, the spiracles protuberant, situated at about the apical

two-fifths ; ovipositor about one-third as long as abdomen.

Head black with clypeus and mandibles reddish; antennae black,

with a few basal joints reddish piceous below and an incomplete white

annulus embracing the dorsal surface of flagellar joints five to nine.

Thorax ferruginous with a tendency to piceous above, especially on
pronotum and in the alar region; legs reddish testaceous, with a

tendency to piceous on the coxae, especially the front pair, front and
middle trochanters whitish, hind tibiae fuscous, with an indistinct

whitish basal annulus, their tarsi fuscous with the second joint entirely

and the first at base white; tegulae white; wings hyaline, veins

and stigma pale brown. Abdomen ferruginous with tergites beyond
fourth black and with an indication of the apical white spot character-

istic of the genus.

Male.—Length, 5 mm.; antennae, 5 mm.
Structurally but little different from the female ; antennae as long

as body, more uniform in diameter, slightly attenuate near apex,

articulation less distinct ; abdomen more slender throughout. Man-
dibles, clypeus, and an elongate spot in lower anterior orbits white;

antennae intense black except for pale lower surface of scape and the

white annulus, which is complete, but embraces only four segments

(ninth to thirteenth). Thorax black with scutellum, propodeum, and
part of mesopleura and metapleura ferruginous ; legs similarly though

more contrastingly colored, the white embracing both the second

and third hind tarsal joints. Abdomen without a trace of the white

apical spot, and with the fourth tergite partly blackish and the fifth

partly reddish.

Host.—Polychrosis viteana Clemens.

Type-locality.—North East, Pennsylvania.

Type.—Cat. No. 20775, U.S.N.M.

A considerable series of both sexes is at hand reared by the writer

and his associate, Mr. Dwight Isely, from pupae of the grape-berry

moth under Quaintance No. 11016. These show marked variations in

color. In the darkest female specimen (paratype a) the head and
thorax are entirely black, except for a slightly paler color about the

mouth, the hind coxae and trochanters are black, all the tergites

beyond the third are black and the first three are black at the base,

and the flagellar annulus embraces only four joints, but the hind

tibia and tarsi show almost no trace of the contrasting color pattern.

In paratype h both head and thorax, including even the mouth, are

black, but the abdomen and legs are as in the type. The palest

female specimen (paratype c) has head and thorax entirely red with

practically no trace of infuscation, but is otherwise very typical.

The other female paratypes show the encroachment of the dark color

in varying degrees.
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The male paratypes display as much and similar variation. The
clypeus, scape, lower orbits, and scutellum vary from white to piceuos

or black, but the general body color does not determine the color of

these parts. Paratype i, for instance, is otherwise very similar to the

allotype, but all of these parts are especially pale, the white embracing

in addition the cheeks and a spot above the clypeus. Paratype Ic, on

the other hand, which is not otherwise darker than the type, has the

entire face black, the scape and scutellum piceous, the clypeus

piceous with a minute yellowish spot, and the mandibles stramineous

.

In none of the specimens is the thorax entirely black nor entirely red,

the allotype displaying nearly the maximum of black and paratype I,

in which the mesoscutum is dark fuscous, the maximum of red. In the

latter specimen the white of the hind tarsi embraces also the fourth

joint and on the left leg the black of the first joint is only faintly

indicated.

This species has also been reared from the same host at Put-in-Bay,

Ohio, under Quaintance No. 14433, by Mr. E. R. Selkregg, of the

Bureau of Entomology.

Genus CAENOCRYPTUS Thomson.

No specimen of either of the species originally included in this

genus by Thomson is available for study, but the species described

below runs here in the tables (of both Ashmead and Thomson) to the

tribe Cryptini. Both of these tables are difficult to use with cer-

tainty because of the variability of the characters and the large num-
bers of comparative words employed. The present species possesses

most of the characters which Thomson says "usually," "not rarely,"

or "frequently" exist as well as the very few characters which he

states positively.

CAENOCRYPTUS NEWCOMER!, new species.

Female.—Length, 9 mm.; antennae, 7 mm.; ovipositor, 2 mm.
Head transverse, roundlysloping behind the eyes, punctate, strongly

so in middle of face and frons, cheeks subpolished, clothed with short,

dense, appressed, inconspicuous pubescer ce; malar space shorter than

basal width of mandible; clypeus sparsely punctate and with rather

long hairs at base, apical half pohshed, without hairs or pui ctures,

with short median tooth Hanked on either side b}' a transverse impres-

sion; antennae slender, the flagellum shghtJy thicker toward apex

than at base, first johit of flagellum shghtly longer thari second,

about five times as long as wide at apex. Thorax clothed like the

head; pronotimi laterally striate; mesoscutum and scutellum punctate,

notauli strong, subfoveate; mcso- and metapleura and propodeum
densely, strongly, more or less reticulately punctate; propodeum with

both transverse carinae strong, the apical carina especially so at the
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hind ar.gles, the basal median area complete, the pleural carinae weak;

legs slender, front tibiae slightly swollen, hind tarsi longer than their

tibiae by about the length of the last joint, first joint fully as long

as the next three together, last longer than third, middle and hind

tibiae with scattered spines, each set in a rather large puncture;

areolet pentagonal, complete, its sides convergent, lower outer angle

of second discoidal cell right, nervellus postfurcal, broken slightly

below the middle, abdomen longer than head and thorax, first tergito

two and one-half times as wide at apex as at base, minutely shagreen ed

dorsally, strongly carinate laterally from base to apex and dorsally

from base to spiracles, the latter situated at aboat the posterior two-

fifths; tergites 2 to 4 densely, minutely punctate, the rest subpohshed;

ovipositor scarcely half as long as abdomen, stout.

Black, with first three and part of fourth abdominal segments and

the legs (mostly) ferruginous, front coxae in front, front and middle

trochanters above and hind tibiae and tarsi more or less infuscate,

the tarsi, excapt last joint, much paler than the tibiae; v/ings hyaline,

veins and stigma brown, the latter with a small white spot at base;

antennae with an incomplete white annulus on seventh and eighth

flagellar joints.

Male.—Length, 10 mm.; antennae, 8 mm.
Differs from female as follows: Temples more strongly rounded;

pubescence of head and thorax paler and more conspicuous, propodeal

carinae weaker; front tibiae not swollen; abdomen more slender, first

tergite barely one and one-half times as wide at apex as at base; an-

tennae without annulus ; mandibles, palpi, spot on clypeus, lower ante-

rior orbits, tegulae, a small spot below, spot on scutellum, front and

middle trochanters, third and fourth joints and apical half of second

joint of hind tarsi white; front coxae 4)lack in front; red color of ab-

domen embracing first five segments.

Host.—Ametastegia glabrata (Fallen).

Type-locality.—Wenatchee, Washington.

Type.—C&t. No. 20776, U.S.N .M.

A large series shows variation in size among females from 9 to 5.5

mm. and among males from 10 to 5 mm. The red color varies

from ferruginous to pale testaceous, the paler color generally found

in the smaller specimen. In some specimens the coxae are aU red,

while in others the front coxae are entirely black. The extent of

the infuscation in the hind tibiae is also very variable. In some

specimens the white annulus includes portions of the sixth and ninth

flagellar joints, while in others it is confined mostly to one joint, the

eighth. The white of the hind tarsi of the male is frequently entirely

confined to the third and fourth joints. The front coxae in the

male vary from almost entirely black to almost entirely red and the

trochanters are frequently entirely red.
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The entire scries was reared under Quaintance Nos. 11,423,

14010, 14014, and 14016 by Mr. E. J. Newcomer, of the Bureau of

Entomology, for whom the species is named.

Genus CHAERETYMMA Foerster.

Only one North American species has been referred to this genus.

This is C. ashmeadii Harrington. The new species described below
is not closely allied to asJimeadii and should, perhaps, not be placed

in the present genus, but it is rather closely alhed to anatorius Grav-
onhorst, which Schmiedeknecht refers to Chaeretymma.

CHAERETYMMA MINUTA. new species.

Female.—Length, 4.5 mm.; antennae, 3 mm.; ovipositor, 2 mm.
Head swollen, polished, impunctate except minutely on face, tem-

ples rounded, sloping; malar space slightly longer than basal width
of mandible; cheeks shghtly convex; clypous broadly rounded at

the apex, with a transverse impression just before the apex; scapo

attenuate toward base, first joint scarcely twice as long as thick, the

joints decreasing gradually in length and increasing in thickness

toward apex. Thorax polished, nearly impunctate above, laterally

with pronotum striate, mesopleura punctate, metapleura granular;

propodeum granular above, irregularly striate behind, incompletely

areolated, the entire dorsal area bounded by the lateral and apical

carinae being noncarinate, apical carina rather prominent at upper
angles; nervellus broken very close to submediella. Abdomen equal

in length to head and thorax; first throe tergites granularly opaque
except at apices, their apices and remaining tergites polished; first

tergite about three times as wide at apex as at base, dorsal carinao

weakly developed at base, obsolete beyond middle; ovipositor very

nearly as long as abdomen.

Black; mandibles, clypeus, palpi, and antennae piceous, the last

without a white annulus; legs testaceous, hind tibiae at apex and
their tarsi fuscous; wings hyaline, veins and stigma dark brown.

Male.—Length, 6 mm.; antennae, 4 mm.
Differs from female as follows: Antennae tapering, the joints less

distinct; tergites narrower, the first barely twice as wide at apex as at

base; antennae intensely black, the scape with a whitish spot below;

face except a triangular spot with its base at the antennae, whitish

as are also the cheeks, mandibles, palpi, tcgulae, and front coxae and
trochanters in front; hind tibiae and tarsi darker than in female;

hind coxae and trochanters with dark spot above.

Host.—Ametasiegia glahrata (Fall6n).

Type-locality.—Wenatchec, Washington.

Type.—£2it. No. 20777, U.S.N.M.

77403—Proc. N. M. vol. 53—17 30
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Described from one specimen from each sex reared by Mr. E. J.

Newcomer, the type, May 22, 1915, u»der Quaintance No. 11422 and
the allotype May 25, 1916, under Quaintance No. 14018.

SCAMBUS EPHIALTOIDES, new species.

In its long, slender form and remarkably long ovipositor this

species is suggestive of the genus Ichneumon ( = Ephialtes). It also

resembles more closely than does any described North American
species the genotype, Scambus sagax Haitig.

Female.—Length, 9 mm.; antennae, 5 mm. (the antennae of the

type are broken, the antennal measurement being taken from a para-

type female of the same size) ; ovipositor, 9 mm.
Head polished, impunctate, very thick antero-posteriorly, with the

temples nearly as broad as the eyes and very strongly rounded to the

weak occipital carina; eyes large, slightly converging toward the

clypeus and very slightly emarginate opposite the antennae; post-

ocellar and ocell-ocular hues equal and shghtly greater than the diam-

eter of a lateral ocellus ; face short, elevated medially ; clypeus short>

medially impressed, and with a deep triangular emargination, malar
space very short, cheeks strongly convex. Thorax slender, sub-

cyUndrical, pohshed, weakly punctate, pronotum and mesopleura im-

punctate; notauli strong anteriorly but soon obliterated, prescutum

gibbous; propodeum with sparse suberased punctures, the carinae

extending nearly to the apex; radius originating before middle of

stigma, nervellus broken close to brachiella and very strongly ante-

fureal; legs slender, the hind coxae in their greatest width barely

two-thirds as wide as long. Abdomen slender, more than one and a

half times as long as head and thorax together; first tergite very

small, at its apex scarcely half as wide as apex of second ; tergites 2-5

strongly punctured except for their polished apices, others obscurely

roughened; ovipositor slender, compressed, as long as body.

Black; clypeus entirely and mandibles toward then* apices piceous

;

palpi pale fuscous; antennae black, scape at apex and pedicel out"

wardly piceous; wings hyaline with brownish stain, veins and stigma

brown, except costa and metacarpus, which are whitish, tegulae white,

stramineous at apices; hind legs with coxae black, basal joint of

trochanter piceous at base, second joint and apex of first whitish,

femur reddish testaceous, tibia fuscous with a paler basal annulus and

elongate spot above at midd'e, tarsus fuscous with an obscure paler

annulus at base of first joint; other legs with same color pattern, but

with the colors paler and less contrasting, especially in the front legs,

where the black becomes piceous and the fuscous pale testaceous to

stramineous,

Male.—Length, 7 mm.; antennae, 4 mm.
Differs from female principally as follows: Head even longer

antero-posteriorly, malar space nearly obliterated; front femu^
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deeply impressed below, the tibia strongly curved and flattened below

so that when the two are brOiif^ht together a largo opening is left;

abdomen more slender, first tergito twice as long as wide at apex and

equal in length to second, whicli, as naturally folded, is parallel-sided;

palpi and pedicel white ; wings clear hyaUno ; hind tibia mostly piceous

;

front and middle logs except coxae stramineous to white ; front and

middle coxae white at apices.

Host.—Evetria sishiyouana.

Type-locality.—Colestin, Oregon.

Other localities.—Corlett, Montana; Crescent City, California;

Siskiyou, Oregon; Ashland, Oregon.

Type.—C&t. No. 20778, U.S.N.M.

The single paratype female (paratype a) is very like the type with

the leg color somewhat darker. The five paratype males exhibit

considerable variation both in size and sculpture. The largest is

7.5 mm. long and the smallest 5 mm. Paratypes 6 and c are very

like the allotype ; d has the pedical piceous and the hind femur with

a large reddish spot on each side; e has the front and middle femora

piceous above, and / has the middle femur mostly and the tibia at

apex and below piceous.

Described from the above-mentioned eight specimens, the type

and allotype reared under Hopkins U. S. Nos. 12538n^ and 12538nnn^

from the type host in cones of Abies concolor; paratypes a, h, and c

under Hopkins U. S. Nos. 12o60e2, 13298M, and 12560i6r, respec-

tively, from cones of Abies concolor, the first and last at Ashland

and the second at Siskiyou; paratypes d and /under Hopkins U. S.

No. 12557? from cones of Picea sitJcensis at Crescent City and para-

type e under Hopkins U. S. No. 125096 from cones of Picea engel-

manni at Corlett.
ITOPLECTIS OBESUS, new species.

Female.—Length, 8 mm,; ovipositor, 1.5 mm.
Very stout, the thorax very nearly as high as long; head much nar-

rower than thorax and set very close to the very short vertical pro-

notum; prescutum medially extending slightly farther cephalad than

upper margin of pronotum; propodeum declivous throughout; abdo-

men very broad, tergites 3-5 very transverse, more than twice as

wide as long; ovipositor less than one-third as long as abdomen; legs

very stout, posterior femora less than three times as long as deep.

Face rounded, strongly, rather densely punctured and together

with mandibles and malar space clothed with long, dense, cinereoua

pubescence; clypeus at base sparsely punctured, in the middle deeply

impressed, the impression polished, at apex roundly truncate and with

a single row of punctures; malar space only about one-third as long

as basal width of mandibles; antennae inserted far above middle of

eyes, the latter deeply emarginate opposite antennae; frons, occiput,

and cheeks sparsely, weakly punctured, poUshed; ocelli large and
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close to each other, postocellar line equal to diameter of posterior

ocelli and twice as great as ocell-ocular line.

Pronotum polished; mesoscutiim as wide as long, densely though

weakly punctured, with very short, fine, whitish pubescence, and with

practically no trace of notauli; mesopleura and mcsonotum sculptured

and clothed about as mesoscutuni except in region of punctiforra

fovea, where it is highly polished and without vestiture, the fovea

very deep; metapleura polished, almost without sculpture or vesti-

ture; propodeum laterally with dense punctuation and vestiture,

medially and posteriorly polished and without vestiture, the longi-

tudinal carinae very short, divergent and widely separated at base;

spiracles large, oval, about two-thirds as wide as long; legs very

stout, frorft tibiae much shorter than their femora, front claws

toothed at base.

Abdomen finely, very dehsely punctured and clothed with very

short whitish pubescence; first tergite about as wide as long, dorsal

carinae weak except at extreme base, anterior declivity embracing

two-thirds of total dorsal length; other tergites, especially second

and third, with apical impression and lateral elevations well devel-

oped; terminal tergites subpolished and weakly punctate; ovipositor

short, stout, the sheath with very short, dense, black pubescence.

Black, with legs largely red, apices of tergites 2-4 very narrowly

dark piceous; humeral spot, wing bases, and tegulae white, the latter

brown at apex; antennae black, slightly paler at extreme apex;

labial palpi black, labial palpi blackish at base; wings hyaline, veins

and stigma blackish, the latter pale at apex and base; front coxae

black except at apex, hind femora black at apex, hind tibiae black

with a white annulus in about the second fourth, their tarsi black, the

first three joints white at base, front and middle tibiae and tarsi with

same color pattern but less distinct, the black being replaced by ferru-

ginous on the middle legs and by stramineous on the front legs,

except that the basal annulus of the middle tibia is black.

Male.—Length, 6 mm.
Differs from female as follows: Less stout, the thorax considerably

longer than wide, malar space somewhat longer; all coxae black, hind

pair pale only at apex, middle and front pair pale at apex and in front;

all palpi white.

The single paratype female is very like the type.

Host.—Type and paratype from fruit-tree leaf-roller. Allotype

from bud-moth.

Type-locality.—Wenatchee, Washington.

Type.—Cut. No. 20779, U.S.N.M.
Described from the above-mentioned two females and one male

reared from pupae of the hosts June 17 (paratype), June 19 (type), and
July 9 (allotype) by E. J. Newcomer, under Quaintance Nos. 11436

and 11440.
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The closest described American relative of this species is /. hehrensi

(Cressoii), but it is much more closely allied to the European 7. alter-

nans (Gravonhorst), from which it can be distinguished only by the

darker antennae, wing veins, and stigma.

GLYPTA EVETRIAE, new species.

Female.—Length, 8 mm.; antennae, 6 mm.; ovipositor, 6 mm.
In Cresson's table to the species of Glypta this species runs to

varipes Crcsson. Compared to a homotype (Rohwer) of varipes dif-

fers as foUovN'^s: Temples as broad as eyes, not sloping inward; malar
space narrower than basal width of mandibles; eyes distinctly shorter

than width of face; cheeks in front view very strongly rounded below
eyes; clypeal suture straight in middle; antennae shorter, black, not
paler toward apex; labial palpi and first and second joints of maxil-

lary palpi blackish
;
propodeum with costulae entirely obsolete, poste-

rior face slightly longer than dorsal face; abdomen stouter, first ter-

gite about as wide at apex as long; wing veins and stigma blackish;

legs dark ferruginous, hind tibiae with basal dark annulus incomplete,

their tarsal joints more narrowly white at base.

Male.—Length, 7 mm.; antennae, 6 mm.
Differs from female principally in having the front legs palOT and

hind coxae, trochanters, and femora infuscate above.

Host.—Evetria taxifolieUa Busck.

Type-locality.—Ashland, Oregon.

Other locality.—MissoiUa, Montana.

Type.—Cat. No. 20780, U.S.N.M.

Described from five females and four males reared from the host

in cones of Pseudotsuga taiifolia at the type-locality under Hopkins
U. S. No. 132096a, these being part of a large series. The paratypes

a-d, female, and e-g, male, exhibit variations from the types princi-

pally in size »,nd depth of leg color.





NOTES ON THE SHELLS OF THE GENUS EPITONIUM AND
ITS ALLIES OF THE PACIFIC COAST OF AMERICA.

By William Healet Dall,

Honorary Curator of Mollusks, United States National Museum.

The genus called by Lamarck, in 1799, Cyclostoma (type, Turho

scalaris Linnaeus) is more commonly known by the name of Scalaria,

which he adopted in 1801. As this shifting of a name once given is

inadmissible under the rules of nomenclature we are obliged to look

further for the proper name of the genus.

In the anonymous Museum Calonnianum printed "by the dealer,

George Humphrey, after a manuscript of Hwass in 1797, the name
Scala is used, and for some years the present writer adopted it for

the genus. However, the inconveniences incident to the adoption of

the nomenclature of this publication are so great that the Interna-

tional Committee on Zoological Nomenclature have decided to ex-

punge it from the list of works to be cited in nomenclature, and

the next name in order, Epitonium of Bolten in 1798, must be

adopted.

The group is distributed all over the world and is usually rich in

species, but sparse in individuals in any given fauna. E. de Boury

has given much attention to it, and it is to be hoped his proposed

monograph may not long be delayed since such excellent illustra-

tions of the species as those he has published on minor groups are

urgently needed to identify the many closely related forms. Many
of the older descriptions are so brief as not to permit of the differen-

tiation of similar species, and even the figures, especiaUy of the

smaller species, are more or less inadequate.

Among the principal features serving to identify the species are the

presence or absence of spiral sculpture, of an umbilical perforation, and

of a basal cord or disk. The number of the varices is, on the whole, very

constant in most of the groups, following the rule that the greatest

variation will be found where the normal number of varices is great-

est. In a species with few varices the number is remarkably con-

stant, except in the group typified by E. lineatum Say, where the

number is irregular and the varices coarse and very few. The nu-

cleus or nepionic shell is pretty uniform throughout the group, usu-
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ally smooth, elevated or turbinate, and often of a darker color than

the rest of the shell.

De Boury has divided the genus into a multitude of sections, which
have a certain convenience in separating the species, but which in

most cases tend to merge into the adjacent groups without any very

marked distinction.

The Pacific coast of America is quite rich in species and doubtless

there are many more tropical forms yet to be discovered. The
South American coast has been very imperfectly explored and very

few species have been reported therefrom. The older authors de-

scribad very briefly and imperfectly quite a number of species which
can only be identified by comparison with the original types, most
of which are in the collection of the British Museum. Perhaps the

best and most complete single collection is that brought together by
De Boury and situated in the Paris Museum.
Owing to gross carelessness on the part of the compilers there are

many erroneous localities given in several of their monographs.

Species from the Pliilippines are ascribed to the Pacific coast of

America, and quite incompatible localities are given to a single

species. Some of these blunders will be corrected in the present

paper.

The most common of our boreal species is Epitonium (Boreoscala)

greenlandicum Perry, 1811, with which suhulatum Couthouy, 1838

(not of Sowerby, 1825), and planicosta Kiener, 1838 (not planicos-

iata Bivona, 1842), are synonymous. The subgenus Boreoscala was
instituted by Kobelt in 1902; Arctoscala Dall, 1909, and Liroscala

De Boury, 1909, are synonymous. Its distribution is circumboreal,

though somewhat patchy, as it is often apparently absent where it

would be expected. On the Pacific coast it is found from Point

Barrow to Wrangell, Alaska, and the coast of Eastern Siberia; it is

fossil in the Pleistocene terraces of Japan. It exliibits much more
variability than the more southern species, both in slenderness and
in the number of axial ribs, which vary from 8 to 17 in number,
and also in the strength of these ribs. The strong spiral sculpture

seems to be tolerably constant. E. hempliilli Dall, 1878, from the

Pliocene of San Diego, is an analogous species.

The subgenus Opalia H. and A. Adams, 1853 {Psychrosoma Tap-
parone Canefri, 1876), is represented on the coast by several recent

species and some fine Pliocene forms. The most common recent

species is 0. wrohlewskii Morch, 1876. This is Scalaria horealis Gould,

1852, not of Beck, 1839. A very solid white shell with seven or

eight varices, more conspicuous on the early part of the spire, and a

well-marked basal disk. It ranges from Forrester Island, Alaska,

south to San Diego, California, where it is found in 53 fathoms, and
also in the Pleistocene of the vicinity.
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Opalia varicostata Stearns, 1875 (not of Sacco, 1890), of the San
Diego Pliocene, is a large species with 10 or 11 ribs sometimes partly

obsolete. 0. varicicostata Cossmann, 1912, is synonymous. The 0.

anomala of Stearns, 1875, is practically without varices except near

the tip of the spire, where traces may sometimes be found. It is

an Opalia and not a Crassiscala, as supposed by De Boury. Tho
Miocene Catenoscala orcgonensis Dall, 1900, is accompanied by a

largo Boreoscala condoni Dall, and an Opalia of the varicostata typo

which I called 0. ru.gifera. These large P^pitoniums seem to be rather

characteristic of the Northwest Coast Miocene.

A somewhat degenerate representative of the Opalia group is B.

pluricosfata, new species, ranging from Forrester Island, Alaska, to

San Diego. It resembles the ribbed upper portion of 0. wrollew-

sJcii a good deal, but is smaller and more cylindrical, with eight vari-

ces. It has seven whorls without the nucleus, the varices are con-

tinuous up the spire, the interspaces smooth, the basal disk octohe-

dral from the intersection of the ribs, somewhat concave, and rela-

tively smaller than in wrohlewskii. Length, 16; diameter, 5 mm.
U. S. Nat. Mus. Cat. No. 56054. The type-specimen is from Neeah
Bay, Washington.

Another group referred by Carpenter to Opalia is separated by De
Boury under the name of Dentiscala. Representatives of this type

are D. crenatoidcs Carpenter, 1864, from the Gulf of California, rather

small with a coarse spiral rib on the basal disk and deep pits at the

intersections of the nine axial ribs. A species wliich has generally

been confused with this and is much more common, is D. crenimar-

ginata, new species, which ranges from Monterey, California, to

Puerto Libertad, Mexico. It is larger, much stouter, spirally stri-

ated, with a convex smooth basal disk, the 12 axial ribs on the last

two whorls obsolete on the sides of the whorls but coronating the

suture. It has 6 or 7 whorls without the nucleus, the varix at the

aperture is heavy, and there is sometimes another heavy varix indi-

cating a resting stage. Length, 16; diameter, 7 mm. U. S. Nat.

Mus. Cat. No. 111207. The type-specimen comes from La Paz. A
species somewhat intermediate between the two above noted, D.

inscnlpta Carpenter, 1864, is found in the Pleistocene of Snnta

Barbara, California, but it is without the fine spiral surface sculpture.

A smaller species, D. nesiotica Dall, was dredged by me in 16 fath-

oms at Catahna Island. It has 12 varices, rather feebly carried over

the whorl and obsolete on the basal disk. Sharp spiral sculpture

covers the surface and the terminal varix is heavy; there are six

whorls, not including a smooth nucleus of a whorl and a half; the

suture is markedly coronated by the ribs. Length, 10.5; diameter,

5 mm. U. S. Nat. Mus. Cat. No. 56900.
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Another group referred to Opalia by Carpenter has been separated

by De Boury in 1889 under the name of Nodiscala. These are small,

slender imperforate shells with ill-defined axial nodes or ribs, but only

one true varix, which is terminal and much thickened. The shells

when in good condition have a soft calcareous outer coat which is

punctate or minutely sculptured, recalling the outer coat in Chlamys.

Four species of this group have been described from the coast, E.

mazailaniciim Dall, 1908; E. retiporosum Carpenter, 1864, ranging

from Catalina Island to the Gulf of California; E. spongiosum, Car-

penter, 1864, from Monterey, California; and E. mezicanum Dall, 1908,

from Acapulco.

A very distinct group of boreal forms is Acirsa Morch, 1857 (Aixisa

Nyst, 1873), founded on Scalaria horealis Beck, 1839 (not of Gould,

1852), of which S. eschrichtii (Holboll) Moller, 1842, and S. ochotcnsis

Middendorff, 1849, are synonyms. This species is circumboreal, the

more southern specimens are more delicate and smaller than those

from truly arctic waters, which at most form a variety which will

take Middendorff 's name. On the .Pacific side this species ranges

from Bering Straits through Bering and the Okhotsk Seas to the

Aleutian Islands.

Curiously enough a minute form has been received from Cape San
Lucas which appears to bt;long to this group, and if so was probably

washed up from deep water. The shell is littoriniform, acute, with

seven whorls, including the somewhat styliform smooth nucleus;

the sutures are appressed, the whorls only moderately convex, with

very faint axial indications of ribbing, and sharp uniform spiral

striation. A prominent thread upon which the suture is laid marks
the periphery. The terminal varix is inconspicuous, the margin of

the aperture being thickened inside with little outside expansion.

Length, 3.6; diameter, 2 mm. U. S. Nat. Mus. Cat. No. 74020. This

may take the name of A. exopleura.

A slender white spirally sulcate shell from the Gulf of California,

described by Carpenter as Acirsa menestJioides in 1864, may perhaps

be referred to the genus CoutliouyeUa Bartsch, 1909, but its proper

place awaits for determination specimens containing the operculum

and soft parts.

Ferminoscala Dall, 1908, contains large yeUow or brown species

with finely reticulated surface, large basal disk, and a thick heavy
terminal varix. Before the varix is formed the shell has much the

aspect of Amaea magnijica Sowerby. E. ferminianum Dall, 1908,

ranges from Point Fermin in the Gulf of California to Panama.
E. hrunneopictum DaU, 1908, was dredged off Cerros Island, Lower
California. E. pompJiolyx Dall, 1889, ranges from Cape San Lucas to

the Galapagos Islands, in deep water.
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The next group in order is Asperiscala De Boury, 1909, of which

the type is the elegant Scalaria hellastriata of Carpenter, 1864, which

has 15-16 varices and clean-cut spiral sculpture. Its ranges from

Monterey to San Pedro, California. The only other described

species of this group from the coast is E. loweA Dall, 1906, a species

with 26 varices from Catalina Island. There are quite a number
of hitherto imdifTerentiated forms of this group in the United States

National Museum collection, fis foUows:

EPITONIUM ACAPULCANUM, new species.

Shell smaU, white, acute, imperforate, \\ath a slender three-whorled

smooth nucleus and five subsequent whorls; varices 11, continuous,

over the suture up the spire which they nearly encircle; spiral sculp-

ture of closely adjacent flattish threads covering the whorl; anterior

face of the varices smooth, without any spinosity at the shoulder.

Length, 5; diameter, 2.5 mm. U. S. Nat. Mus. Cat. No. 59337.

Range, La Paz to Acapulco.

EPITONIUM COOKEANUM, new species.

Shell small, pink, solid, acute, imperforate, the nucleus lost, with

eight well-rounded subsequent whorls; with 10 rather solid, smooth

continuous white varices making less than half a turn round the

spire; spiral sculpture of extremely fine imiform threads covering

the whorl between the varices; the terminal varix thicker than the

others; all the varices broader at the intersection with the sTiture

but not spinose. Length, 9.5; diameter, 4 mm. U. S. Nat. Mus.

Cat. No. 211019. Range, San Diego to the Gulf of California.

This is named in honor of Miss J. M. Cooke, of San Diego, a most

assiduous collector, to whom, and to the work of her late brother,

the Museum is indebted for much interesting material.

EPITONIUM XANTUSI, new species.

Shell small, acute, white, thin, with seven well-rounded whorls

exclusive of the (lost) nucleus; varices low, thin, sharp, 12 in number,

continuous over the spire which they half encircle, but not expanded

over the rather deep suture; spiral sculpture of flattish adjacent

threads over the whole surface of the whorl between the varices; ter-

minal varix hardly thicker, none of them spinose. Length, 5.5;

diameter, 3 mm. U. S. Nat. Mus. Cat. No. 4107. Range, Cape

San Lucas (Xantus) and La Paz, Lower California.

EPITONIUM ARNOLDI, new species.

Shell of moderate size, white, thin, with eight well-rounded whorls

exclusive of the Gost) nucleus; varices on the last whorl 13, on the

first four whorls they are feeble, on the next two distinct and crowded,

on the last two more distantly spaced, low, and cord-Uke; spiral
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sculpture of extremely fine close-set striae; terminal varix not

enlarged, the varices not continuous over the suture nor enlarged or

spinose; aperture obliquely ovoid. Length, 14; diameter, 5.5 mm.
U. S. Nat. Mus. Cat. No. 106875. Range, beach at San Pedro,

California, Delos Arnold.

EPITONIUM PACIS, new species.

Shell white, thin, with eight well-rounded whorls exclusive of

three smooth, acute, nuclear turns; varices 18, with wider inter-

spaces, narrow, thin, smooth, not generally continuous, with a small

sharp short spine a little distance in front of the suture; spiral sculp-

ture of, on the last whorl, about 20 sharply defined threads, mostly

with wider interspaces, in which there are fine spiral striulae; there

is a smooth space in front of the suture and another around the

narrowly perforate umbilicus, without spiral sculpture; aperture

ovoid; operculum blackish, concave, of about three whorls. Length,

12.5; diameter, 6 mm. U. S. Nat. Mus. Cat. No. 96821. Range, in

the vicinity of La Paz, Lower California, in 10 to 45 fathoms.

EPITONIUM EMYDONESUS, new species.

Shell minute, white, with two smooth, polished, nuclear, and four

and a half subsequent well-rounded whorls; varices 14, sharp, hardly

reflected, not continuous over the suture, slightly crenulated by the

spiral sculpture of distinct, close, rounded threads; base rounded,

imperforate; aperture rounded. Length, 3.5; diameter, 1.7 mm.
U. S. Nat. Mus. Cat. No. 194995. Range, Galapagos Islands, in 40

fathoms, sandy bottom.

EPITONIUM IMPERFORATUM, new species.

Shell small, white, with two polished nuclear and four or five

subsequent roimded whorls with a deep suture and imperforate base;

varices 20 or 21, low, narrow, with wider interspaces, not continuous

over the suture, and having a small angle at the shoulder which gives

a slightly turrited aspect to the spire; spiral sculpture of close-set

similar spiral threads covering the whole surface between the varices

;

aperture ovate. Length, 4.5; diameter, 2.5 mm. U. S. Nat. Mus.

Cat. No. 211391. Range, off La Paz, Lower California, in 26

fathoms.
EPITONIUM ONCHODES. new species.

Shell minute, white, thin, with two smooth nuclear and four

rapidly enlarging subsequent whorls; base minutely perforate;

varices 19, thin, low, sharp, not spinose or continuous over the

very deep suture; spiral sculpture of uniform, very fine, close-set

threads covering the whole whorl between the varices; aperture

obliquely ovate. Length, 3 ; diameter, 1 .5 mm. U. S. Nat. Mus. Cat.

No. 211786a. Range, Panama Bay in 62 fathoms, sand.
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EPITONIUM LAGUNARUM. new species.

Shell small, thin, white, with six rounded whorls exclusive of the

(lost) nucleus; varices 16, low, narrow, widely spaced, passing over

the entire whorl; spiral sculpture of extremely fine striae, with a

single thread on the periphery and a stronger one, marginating the

imperforate base, on which the suture is laid; aperture obliquely

ovate, the margin slightly produced in front and near the suture.

Length, 7.5; diameter, 3.5 mm, U. S. Nat. Mus. Cat. No. 253024.

Range, Laguna Beach, California, J. J. Wliite.

New section PICTOSCALA Dall.

In spite of the numerous sections proposed by M. de Boury, ho

does not seem to have designated one to receive shells of the type of

Scalaria lineata Say, 1822 (not of Kiener, 1838). These forms have

a more or less dark colored body with a feebly developed basal disk,

fine spiral striation, rather numerous small varices, and a few irregu-

larly distributed very much heavier varices, including the terminal

one. A single species of this group occurs at Panama. In allusion

to the coloration I propose Pictoscala for these forms.

EPITONIUM (PICTOSCALA) PURPURATUM, new species.

Shell small, dark purple, with seven well-rounded whorls, exclusive

of the (lost) nucleus; minor varices linear, low, about 18 in number,

major varices one or two, white and conspicuous; spiral sculpture

extremely fine striae visible under magnification; base rounded,

imperforate, the disk feebly marked; aperture ovate, the thickened

margin nearly or quite interrupted over the body. Length, 10;

diameter, 4.5 mm. U. S. Nat. Mus. Cat. No. 252242. Range, beach

at Old Panam.a, Doctor MacDonald.

Epitonium {Cirsotremal) montereyense Dall, 1907, has 11 varices

and ranges from Monterey to San Pedro, California.

The subgenus Sthenorytis Conrad, 1862, contains some of the m.ost

noble species of this family both recent and fossil. Stenorhytis Coss-

mann, 1912, is synonymous. Pseudosthenorytis Sacco. 1891, does not

seem to differ materially. Only one species is yet known from the

Pacific coast, S. turhinum Dall, 1908, from 300 fathoms, near the

Galapagos Islands. It has 10 varices.

Coming now to the group which has no spiral sculpture, often

referred to Clatlirus Oken, 1815, and called by De Boury Nitidoscala

in 1908, we find the Pacific coast well supplied with species. The
most conspicuous of the northern ones is E. indianorum Carpenter,

1865, which has 12 to 13 varices and ranges from Forrester Island,

Alaska, south to Todos Santos Bay, Lower Cahfornia.

A similar but more slender shell, with usually 11 or 12 varices and

a narrow, purple brown line in front of the suture, is E. tinctum Car-

penter, 1865. I consider the species quite distinct from indianorum
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to which Carpenter referred it as a variety. It is notable that the

brown line, so distinct in fresh specimens, gradually fades out in the

cabinet, though kept in the dark. The range of this species is from
Monterey to the Gulf of California.

In 1856 Carpenter described from Panama a species of Nitidoscala

with eight varices, under the name of S. hindsii. By some confusion

he transferred the name in 1865 to a well-known form from California

which has 11 to 14 varices and ranges from Monterey to the Gulf of

California, but so far as known does not reach Panama. For the

Californian shell I propose the name of Epitonium (Nitidoscala) fob-

laciosum.

Other species are E. subcoronatum Carpenter, 1869 (Spiniscala De
Boury, 1910), with 11 varices, ranging from Vancouver Island to San
Diego; E. acrostepJianus Dall, 1908, with 14 to 17 varices, ranging

from Monterey to the Coronado Islands; and E. crehricostatum Car-

penter, 1869, with 9 to 11 varices, ranging from Vancouver Island to

the Gulf of California. This latter is not S. (Funis) crehricostata

Stanley Gardner, 1876.

Undescribed forms related to the preceding are as foUows:

EPITONIUM DENSICLATHRATUM, new species.

Shell white, solid, with 6 or 8 weU-rounded whorls exclusive of

the (lost) nucleus; varices 10 or 11, sharply axially grooved on their

anterior faces, solid, thick, not continuous over the suture, on the

base showing a slight flattening, though there is no basal cord or

disk; aperture ovate; behind the inner margin there is a narrow
flattened area reflected over the umbihcal region in the type-speci-

men. Length, 17; diameter, 7.5 mm. U. S. Nat. Mus. Cat. No.
111209. Range, Puget Sound and Neeah Bay, Washington.

This form was segregated by Carpenter in the Stearns collection

under the above name, but never published.

EPITONIUM PERSUTURUM, new species.

Shell with three smooth brown nuclear and five subsequent thin

white whorls separated by an unusually deep suture; varices 10, nar-

row, rounded, continuous up the spire which they encircle about haK
way, but not expanded at the suture into which they dip ; the whorls

are sUghtly flattened above the shoulder, but there is no correspond-

ing angle or spine on the varices. Length, 15.5; diameter, 6 mm.
U. S. Nat. Mus. Cat. No. 211021. Range, beach at San Diego,

CaUfornia.
EPITONIUM COLPOICUM. new species.

Shell white, with one blunt nuclear and five subsequent, rapidly

enlarging weU-rounded whorls; varices nine, continuous over the

suture, which is deep, and so expanded there as to form pit-like cavities

of the interspaces ; the varices are thin, sharp, rather wide, and hardly
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reflected; in ascending to the apex of the shell they nearly half

encircle it; base rounded, imperforate;' the terminal varix does not

touch the body whorl and is buttressed by the anterior ends of the

preceding varices. Length, 9; diameter, 4.5 mm. U. S. Nat. Mus.

Cat. No. 46213. Range, Gulf of California (Stearns).

EPITONIUM PAZIANUM, new epecies.

Shell chalky white, thin, smooth, with seven rounded, almost

separated whorls exclusive of the (lost) nucleus; varices nine, thin,

sharp, with a spinule at the shoulder, continuous over the suture into

which they descend and making nearly half a turn around the spire

before reaching the apex; base rounded, imperforate; aperture

rounded, the inner anterior margin somewhat produced; the margin
nowhere attached to the body whorl. Length, 20 ; diameter, 9 mm.
U. S. Nat. Mus. Cat. No. 111208. Range, La Paz, Lower Cali-

fornia, in 112 fathoms.

EPITONIUM HEXAGONUM Sowerby, 1844.

Has six varices, as its name implies, and this number seems invari-

able. The shell is pure white, the smoothness and regularity of its

shape are very pleasing and give, together v^^ith its solidity, a special

aspect to the species. It ranges from Santa Cruz, California (Button,

collector) to Panama.

EPITONIUM PROPEHEXAGONUM, new species.

Shell of 10 whorls, livid flesh color with white varices, otherwise

closely resembling E. hexagonum in form but larger; rarely with

seven varices; first whorl of the nucleus small, smooth, white; second

with 12 low rounded varices; subsequent whorls with the normal
six continuous over the suture, half encircling the spire, finely striated

on the anterior face, a slight angle at the shoulder but much less

prominent than in E. hexagonum. Length, 21; diameter, 9.5 mm.
U. S. Nat. Mus. Cat. No. 153075. Range, Gulf of CaUfornia and
Mazatlan.

Adult hexagonum measures about 14 mm. in length and 6 in

diameter, and is relatively more acute with apparently deeper suture.

The varical angle is only fully developed on the later whorls, when it

is often spinose. The front of the varices is not striated.

EPITONIUM EUTAENIUM. new species.

Shell small, thin, slender, white, acute, with eight whorls, including

the blunt smooth nucleus; varices eight, low, narrow, sharp, con-

tinuous over the deep suture into which they dip; a slight angle at

the shoulder, the front face of the varices smooth; aperture trans-

versely oval, the lateral margins shghtly produced. Length, 11;

diameter, 4 mm. U. S. Nat. Mus. Cat. No. 201201. Range, Gulf of

Cahfomia.
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EPITONIUM APICULATUM, new species.

Shell small, white, with a smooth slender elevated nucleus of two
and a half whorls and five rapidly enlarging subsequent whorls;

varices eight, sharp, high, thin, with an acute angle at the shoulder,

continuous over the deep suture into which they dip, half encircling

the spire; on the base the varical edges are flatly reflected; on the

later whorls the shoulder angle becomes a prominent spine ; aperture

ovate, slightly produced in front. Length, 4; diameter, 2 mm. U.

S. Nat, Mus. Cat. No. 111219. Range, Lower California to Panama
Bay, in 30 fathoms.

EPITONIUM COMPRADORA, new species.

Shell minute, white, with a very small acute nucleus of two and a

half smooth whorls and five or more rapidly enlarging subsequent

whorls separated by a rather deep suture; varices 13, with a blunt

angle at the suture, giving the profile of the whorls a somewhat tabu-

late aspect; varices thin, sharp, erect; base rounded, aperture subo-

vate, anterior faces of the varices smooth. Length, 4; diameter, 2.5

mm. U. S. Nat. Mus. Cat. No. 105527. Range, Point Abreojos,

Lower California, to the Gulf of California,

Possibly immature, but apparently distinct from the young of any

of the allied species.

EPITONIUM CYLINDRICUM, new species.

Shell small, white, thin, subcylindrical, with five whorls exclusive

of the (lost) nucleus; suture moderately deep; varices 13, low,

thread-like, not continuous over the suture, not angulate; base

evenly rounded, aperture subovate. Length, 4; diameter, 1.5 mm,
U. S. Nat. Mus. Cat. No. 271037. Range, near La Paz, Lower Cali-

fornia, in 21 fathoms.

EPITONIUM CENTRONIUM, new species.

Shell small, white, acute, slender, with three elevated smooth

nuclear and about five subsequent whorls ; suture deep ; varices nine,

thin, sharp, erect, with a spinose angle about halfway between the

suture and the periphery, continuous over the suture on the spire

which they nearly encircle; terminal varix duplex, anterior faces of

the varices striated; aperture rounded, the inner margin buttressed

by the preceding varices, not touching the body whorl. Length, 4.5;

diameter, 2 mm. U. S. Nat. Mus. Cat. No. 211395. Range, Gulf of

California, in 7 to 26 fathoms.

EPITONIUM TIARA Carpenter, 1856.

This species has 12 varices and ranges from Catalina Island to

Todos Santos Bay, Lower California, according to specimens so named
by Carpenter in the Stearns collection. It was originally described



K0.2217. THE GENUS EPITONIUM AND ITS ALLIES—DALL. 481

from Panama, and I feel some doubt as to whether the Califomiau

species is conspecific with that from Panama, but the question can

only bo settled by a comparison with the type in the British Museum.

EPITONIUM COLUMBIANUM, new epecles.

Shell acute, yellowish white, with nine whorls exclusive of the (lost)

nucleus; varices 18, low, roimdcd, more or less striated, without any
angulation, continuous over the suture into which they dip and
nearly encircling the spire; the t3^pe-specimen has the interspaces

more or less finely axially striated, but the southern specimens seem
quite smooth; base and aperture rounded, the anterior margin of the

latter slightly angular. Length, 21; diameter, 7.5 mm. U. S. Nat.

Mus. Cat. No. 111211. Range, off the Columbia River, Oregon, in

27 fathoms, and south to Point Abreojos, Lower California, in 44

fathoms.

The most prominent characteristic of this species is the regularity

of all its features. It is the largest of those species of the coast which
have imarmed varices.

EPITONIUM SAWINAE Dall. 1907.

This species has 16 to 19 varices more or less flatly reflected on tho

base, and ranges from Vancouver Island to San Diego, California,

and possibly to the Gulf of CaUfornia.

EPITONIUM SAWINAE, variety? CATALINENSE, new rariety.

Shell with a small three-whorled nucleus, smooth and white, and
seven and a half subsequent whorls; varices 22 to 24, not spinose or

angular, not regularly continuous over the suture, with tho anterior

faces of the varices finely lamellose or deeply striated. Base rounded
with a minute umbilical perforation in the adult; aperture nearly

circular. Length, 13.5; diameter, 6 mm. U. S. Nat. Mus. Cat. No.
109502. Range, off Catalina Island, California.

It differs from sawinae by the absence of angularity on and the

greater number of the varices, and by tho umbilical perforation,

EPITONIUM MONTEREYENSE, new Bpecles.

Shell small, white, rather solid, with six whorls, exclusive of the

(lost) nucleus; varices 14, low, rather solid, striated, not angulated,

largely continuous over the suture, encircling about one-fourth of

tho spire, widely flatly reflected on the base, the reflection covering

at least half the interspace, the whole giving tho effect of a disk

though there is no basal disk or cord; aperture subovate, the ante-

rior margin somewhat produced. Length, 6; diameter, 2.5 mm.
U. S. Nat. Mus. Cat. No. 111217. Range, Monterey Bay, in 30
fathoms.
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EPITONIUM CALIFOR>aCUM, new species.

Shell small, white, solid, with seven whorls and a very smaU
brownish nucleus of a whorl and a half; varices 9 or 10, low, sharp,

reflected, anteriorly axially striated, with a very small sharp spine at

the shoulder; suture deep, the whorls almost separated, rounded;

base rounded, imperforate; aperture short-ovate, its inner margin
resting on the preceding varices, not touching the body of the whorl.

Length, 10.5; diameter, 4 mm. U. S. Nat. Mus. Cat. No. 201202.

Range, San Miguel Island, California, to the Gulf of CaUfomia.

EPITONIUM RECTILAMINATUM, new species.

Shell minute, whitish, with three polished blunt nuclear and four

subsequent whorls; varices 18 or 19, low, uniform, straight, not con-

tinuous over the suture, with equal interspaces, sharp and erect;

without angle or spine ; base rounded, imperforate ; aperture rounded,

slightly oblique. Length, 3.5; diameter, 1 mm. U. S. Nat. Mus. Cat.

No. 110430. Range, Monterey Harbor, California, in 12 fathoms, to

the Gulf of California. A quite similar but more rapidly increasing

species is found at the Galapagos Islands, in 634 fathoms, but the

specimen is too immature to name.

EPITONIUM CAAMANOI Dall and Bartsch, 1910.

Has 12 varices rather broadly and flatly reflected and comes from

Barkley Sound, Vancouver Island, in 7 to 10 fathoms.

EPITONIUM TABULATUM, new species.

Shell slender, acute, thin, duU white, with two and a half smooth

nuclear and 12 or more subsequent whorls; varices 16, thin, sharp,

well reflected, anteriorly striated, with a blunt angle at the shoulder,

behind which the varix is somewhat concave, giving a tabulate profile

to the whorls; the varices more than half encircle the spire, being

continuous over the spire; in perfect specimens there is a very thin

calcareous outer layer to the shell; base rounded, aperture rounded,

the reflected margin narrow. Length, 18; diameter, 7.5 mm. U. S.

Nat. Mus. Cat. No. 109569. Range, San Pedro, California, to the

Coronado Islands.

The length given above is of the decollate type specimen of five

whorls; the entire length, if perfect, would be about 25 mm. It is a

Crisposcala.
EPITONIUM APPRESSICOSTATUM, new species.

Shell slender, acute, white, with two and a half smooth nuclear

and six or seven subsequent whorls; varices 13, low, flat, closely

apprcssed to the whorl, continuous over the suture and nearly half

encircling the spire; suture moderately deep, base rounded, imper-

forate, aperture subovate, the margin slightly angular in front.
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Length, 14; diameter, 4.5 mm. U. S. Nat. Mus. Cat. No. 59334.

Range, Acapulco, Mexico.

EPITONIUM MUSIDORA, new euedes.

Shell thin, white, slender, with an acute spire and deep suture;

varices 10 or 11, low, thin, sharp, slightly reflected, anteriorly smooth,

continuing over the suture into which they dip, and making a nearly

complete circuit of the spire ; base rounded, aperture subovate ; there

is a shght broadening of the varix at the shoulder of the whorl, but

no angulation. Length, 13; diameter, 5 mm. U. S. Nat. Mus. Cat.

No. 201203. Range, San Diego to Panama.

EPITONIUM COLUMNELLA, new species.

SheU small, white, with about five whorls exclusive of the (lost)

nucleus; the whorls rather rapidly enlarging; varices 11, high, thin,

angular and spinose at the shoulder, and distinctly angular at the

margin of the base, on which the reflected portion is distinctly

flattened, but with no basal disk or cord; base imperforate, aperture

rounded, the reflected margin produced at the shoulder and in front.

Length, 2.75; diameter, 1.75 mm. U. S. Nat. Mus. Cat. No. 111220.

Range, Panama Bay, in about 30 fathoms.

EPITONIUM BERRYI Dall, 1907.

This species has 22 varices without angles or spines and ranges

from San Pedro Bay in 200 fathoms to San Diego in about 75 fathoms.

It is of the type of the West Indian E. inconspicuum Sowerby, 1847,

but much smaller.
EPITONIUM HABELI, new species.

Shell small, acute, conical, white, with five rounded whorls exclu-

sive of the (lost) nucleus; varices 16, low, rather thick, not reflected

or angular, continuous over the suture and making about half the

circuit of the spire; upper whorls dehcately spirally striate, the

sculpture becoming obsolete on the fourth and entirely absent from

the last whorl; base rounded, with a small umbiHcal perforation;

aperture rounded, the reflected margin produced near the axis in

front. Length, 7.5; diameter, 4 mm. U. S. Nat. Mus. Cat. No.

56055. Range, Galapagos Islands, collected by Dr. Simon Habel.

This species completely bridges the gap between Asperiscdla and

Nitidoscala.
EPITONIUM DIEGENSE, new species.

Shell minute, whitish, with five whorls exclusive of the (defective)

nucleus; varices 11 to 12, sharply anteriorly striated, angular at the

shoulder, continuous over the suture, and making about half the

circuit of the spire; base rounded, imperforate; aperture subovate,

the reflected margin angular at the shoulder. Length, 5; diameter,

2 mm. U. S. Nat. Mus. Cat. No. 211904. Range, San Diego to

La Paz, in 7 to 10 fathoms.
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EPITONIUM TABOGENSE, new species.

Shell small, short, conic, white, with nearly three smooth nuclear

and four or five subsequent whorls; varices 11, sharp, erect, not

continuous over the suture, not angulated or spinose at the shoulder,

anteriorly smooth; base rounded, imperforate; aperture subcircular,

the thickened margin nearly interrupted over the body. Length, 3

;

diameter, 1.5 mm. U. S. Nat. Mus. Cat. No. 211786. Range, Pan-

ama Bay, near Taboga Island, in 62 fathoms.

EPITONIUM CATALINAE Dall, 1908.

Shell of moderate size, slender, whitish, with three smooth, brown-

ish nuclear whorls and seven or more subsequent whorls; varices 14

or 15, angular or even subspinose above, tabulating the profile of

the spire, below the shoulder flatly greatly expanded, the distal edge

often coalescing with the next preceding varix, the base imperforate,

aperture rounded. U. S. Nat. Mus. Cat. No. 198628. Range, Cata-

lina Island to San Diego, California.

The varical margins being very thin are usually more or less broken,

but a complete and perfect specimen would probably show a large

percentage of coalescence nearly covering the later part of the shell

proper. This species would be referred by De Boury to the section

Crisposcala.

EPITONIUM REGUM, new species.

Shell smaU, whitish, acute, with three smooth nuclear and seven or

more subsequent whorls; varices 19 to 20, strongly anteriorly striated,

narrowly flatly reflected, continuous over the suture and making
about half the circuit of the spire, the anterior faces of the varices

slightly irregularly crenulated; they are sharply angulated at the

shoulder, giving the profile a turriculate aspect; base rounded,

imperforate; aperture rounded, the reflected margin narrow. Length

of five whorls, 9; maximum diameter, 4; diameter at decollation, 0.8

mm. U. S. Nat. Mus. Cat. No. 206596. Range, off Point Reyes,

in 61 fathoms; off San Diego, in 48 to 78 fathoms.

This species is of the same general type as E. catalinae, but has more
numerous and less expanded varices, which are obsoletely crenated.

EPITONIUM ORCUTTUNUM, new species.

Shell small, white, acute, with two smooth, short nuclear and six

subsequent whorls; varices 10 to 12, narrow, erect, with a narrow
reflection and an angle or even a small spine at the shoulder, not

continuous over the suture, the anterior surface smooth, the base

imperforate. Length, 6.5; diameter, 3 mm. U. S. Nat. Mus. Cat.

No. 273998, Range, San Diego Harbor, foot of Broadway, C. R.
Orcutt.



K0.2217. THE GENUS EPITONIUM AND ITS ALLIES—DALL. 485

EPITONIUM BIALATUM, new species.

Shell stout, short, white, with a flesh-colored peripheral band in

the later whorls; two short, smooth nuclear and six subsequent

whorls; varices seven or eight, white, soUd, erect, with a produced

angulation at the shoulder, smooth anteriorly, continuous over the

suture and making about half the circuit of the spire; base imper-

forate, aperture subovate, the reflected margin broad and much pro-

duced at the shoulder and in front. Length, 15; diameter, 10 mm.
U. S. Nat. Mus. Cat. No. 180798. Range, GuK of California, near

La Paz, in 10 fathoms, and West Mexico.

This is a specially well marked species, perhaps related to E,

statuminatum Sowerby.

EPITONIUM ZEPHYRIUM. new species.

Shell white, polished, solid, conic, with about five whorls exclusive

of the (lost) nucleus ; varices, nine, low, continuous, and bridging the

suture, encircling about one-third of the spire in ascending to the

apex, with smooth interspaces; varices smooth in front and without

spines or angulation; base rounded, imperforate, without disk or

cord; aperture subovate with narrow margin somewhat expanded

in front and at the suture. Length, 11.5; diameter, 6 mm. U. S.

Nat. Mus. Cat. No. 56056. Range, San Diego, California.

EPITQNIUM DASICUM. new species.

Shell white, with a brownish narrow band in front of the suture

when fresh, with seven whorls exclusive of the (lost) nucleus; varices

11, low, roimded, cord-hke, continuous over the suture into which

they dip, and making nearly half a turn in ascending around the spire,

one or two near the terminal are larger than the rest; interspaces

smooth; base rounded, marginated by a strong cord, imperforate;

aperture subovate, the margin narrow, somewhat patulous in front.

Length, 15 ; diameter, 7 mm. U. S. Nat Mus. Cat. No. 56049. Range,

Gulf of CaUfornia to Panama.

EPITONIUM ROBERTI, new species.

Shell white, solid, rather short, with two smooth nuclear and six

subsequent whorls; varices 13, smooth, low, erect, continuous over

the suture into which they dip, and encircling about one-fourth of

the spire in ascending to the apex; base rounded, imperforate, mar-

ginated by a slender not prominent cord; aperture subovate, with

a narrow margin, slightly wider on the side of the axis; the varices

on the later whorls are without angulation or spines, but on the early

whorls a small spine is developed at the shoulder which in subsequent

whorls becomes obsolete and finally lost. Length, 12; diameter, 6.5

mm. U. S. Nat. Mus. Cat. No. 46251. Range, Gulf of California.

Dr. Robert E. C. Stearns.
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EPITONIUM RHYTIDUM, new species.

Shell small, subcyllndric, pinkish white, strongly sculptured, of

about 10 whorls exclusive of the nucleus which is missing. The type

specimen retains six whorls, rounded and with a deep suture; varices

18 or 19, low, rounded, crenate; whorls spirally sculptured with (on

the last whorl seven or eight) flattish cords; base flattish, nearly

smooth, imperforate, marginated by a strong cord; aperture rounded.

Length of decollate type-specimen, 5.5; diameter, 2 mm. U. S. Nat.

Mus. Cat. No. 207604. Range, Galapagos Islands, in 40 to 634

fathoms.

This little shell has a remarkable sculpture, recalling some Pyrami-

dellids, none of which, however, have a reflected margin to the lip.

It is probable that its habitat is in the shallower water, and the

presence of the broken specimen in the deep water adventitious.

It is quite likely that among De Boury's numerous sections there is

one (perhaps Funiscala) into which this would fit, but not having

typical specimens of all of them for comparison I refrain from select-

ing a sectional name for it.

EPITONIUM ZETEKl. new speciea

Shell small, white, thin, with about 8 whorls, the nucleus of about

one and a half glassy rounded whorls (with a portion lost?); last

whorl with obscure, close-set spiral striae, with no basal disk or

cordon; whorls rounded, suture deep; there are 11 sharp, erect,

rather low varices, smooth on the front with no spines or angles,

descending into the suture and regularly continuous over the spire,

which they about half encircle; aperture nearly circular, axis imper-

forate. Height, 6.0; maximum diameter, 3.0 mm. U. S. Nat. Mus.

Cat. No. 324463. Range, Panama, collected by Mr. James Zetek.

This species is nearest to xaniusi but is more solid, has continuous

varices, less emphatic spiral sculpture, and increases more rapidly in

diameter. The former has not been found at Panama

EPITONIUM IMBREX, new species.

Shell minute, white, thin, with six or more whorls, the nucleus

eroded and the last whorl of the type-specimen incomplete; there i8

no spiral sculpture, basal disk, or cordon; on the last whorl are about

22 varices, thin, low, smooth, protractive behind at the suture, with

a hint of angulation at the periphery and remarkably arcuate on the

imperforate base; the varices are continuous, somewhat appressed

at the sutm'o, and encircle about one quarter of the spire. Height,

2.3; diameter of last whorl, 1.0 mm. U. S. Nat. Mus. Cat. No.
324464. Range, beach at Panama, James Zetek.

This little species has more varices in proportion to its size than

any other thus far repoited, and is remarkable for the sigmoid

arcuation of the varices.
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EPITONIUM THYLAX, new species.

Shell small, white, soUd, with 8 sharp -edged solid continuous

varices ; nucleus conic with three smooth whorls ; subsequent whorb
seven, feebly spirally striate, needing strong magnification to make
it out; varices not descending deeply into the suture, nearly parallel

with the axis, without angulation or spines; there is no basal disk or

cord, the aperture is ovate, the base imperforate. Height, 6.25;

diameter, 2.6 mm. U. S. Nat. Mus. Cat. No. 324465. Range,

beach at Panama, James Zetck.

This species except for its spiral striation recalls in miniature such

forms as cookeianum, hexagonum, etc.

The following species are not represented in the collection of the

United States National Museum.

SCALARIA ACICULINA Hinds, 1843.

This is a slender purple brown species with about 12 arcuate varices

and 10 whorls. It is imperforate and the varices are not spinose at the

shoulder. The shell is about 8.5 mm. long and is said to come from

the west coast of Central America.

SCALARU VULPINA Hinds. 1843.

This is about 6 mm. long with about 8 whorls of a reddish brown
color, slender, acute, spirally striated, with a strong basal cord, and

is said to come from the island of Quibo, Veragua, Central America.

The figure suggests a resemblance to S. retiporosa Carpenter.

SCALARIA CRASSILABRIS Sowerby. 1847 (not ofvon Koenen, 1885).

Is probably a Philippine shell wrongly reported from Mazatlan.

SCALARIA GRACILIS Sowerby, 1844.

Was originally described as a Philippine shell, and its reference

to the west coast of America is due to a misidentification. It is not

S. gracilis A. Adams, 1862, nor of H. Adams, 1860, nor Verrill, 1880.

It is the type of Graciliscala De Boury, 1909.

CIRSOTREMA FUNICULATA Carpenter, 1857 (not of Watson, 1883).

Has two spiral ribs on the base and 15 to 20 varices. It is described

from Mazatlan and resembles S. diadema Sowerby, 1832, of the

Galapagos fauna.

SCALARIA INDISTINCTA Sowerby. 1844.

Has fine spiral sculpture and many simple uniform axial varices.

It is reported from San Bias and the GuH of CaUfomia.

SCALARIA MITRAEFORMIS Sowerby, 1844.

Was described from Guacomayo, Central America.
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SCALARIA SUPRASTRIATA Carpenter, 1857,

From Mazatlan, has the whorls not touchmg, is imperforate, with

acute spire. It has 12 acute varices and a small spine at the shoulder.

SCALARIA OBTUSA Sowcrby, 1844.

From Santa Elena, Ecuador; is not the species so named from
Panama by C. B. Adams.

SCALARIA REGULARIS Carpenter, 1856.

Has 9 whorls and 10 to 12 sharp varices. There is obsolete spiral

sculpture on the early whorls. It is a Panama species.

SCALARIA CUMINGI Carpenter. 1856.

Was also described from Panama. It has 8 or 9 varices.

SCALARIA DIADEMA Sowerby. 1832.

Is a Galapagos species.

SCALARU RARICOSTATA Carpenter, 1857.

From the Gulf of California; has 8 slender varices. It is S. car-

penteri, Tapparone Canefri, 1876, not raricosta Lamarck, 1822, nor of

Costa (1844 ?). It belongs to Punctiscala De Boury, 1890.

SCALARU REFLEXA Carpenter. 1855.

From San Bias, has 5 varices, with spout-like or subtubular spines.

This is referred to Ilirtoscala Monterosato, 1890, by Cossmann,

SCALARU STATUMINATA Sowerby, 1844.

Belongs to the general group which includes Epitonium hialatum.

It was described from Payta, Peru. It is also reported from Panama
Bay, near Taboga Island.

SCALARU POUTA Sowerby, 1844.

Was described from Xipixapi, Ecuador, and is referred to Longi-

scala De Boury, 1910.

SCALARU ELENENSIS Sowerby. 1844.

Came from Santa Elena, Ecuador.

SCALARU PRINCIPALIS Pallas. 1774,

Of which S. costulata Kiener is a synonym, is reported from West
Colombia, which is certainly erroneous. Gmelin states that it is a

native of Coromandel, and Cossmann refers it to the Philippines.

The west Colombian shell is ducalis Morch, 1876, and was named by
Tapparone Canefri S. simillima in the same year.



FOSSIL ECHINI OF THE PANAMA CANAL ZONE AND
COSTA RICA.

By Robert Tracy Jackson,

Of Peterborough, New Uampshire.

INTRODUCTION.

The fossil echini of the Panama Canal Zone were submitted to me
for study and description by Dr. T. Wayland Vaughan as part of the

studies he is making in that region in connection with his investiga-

tions of the geology of the Coastal Plain of the United States and of

the West Indies. Tiie material contains some very interesting

species, particularly in the genus Encope, of which there are three

new forms. Some of the material is well preserved, and parts are

fragmentary. A number of specimens too poorly preserved, or too

fragmentary for specific determination, indicate that a more ex-

tensive echinoid fauna may be found by further search.

I wish to express my heartiest thanks to my friend. Dr. Hubert

Lyman Clark, of the Museum of Comparative Zoology who, with his

great knowledge of Clypeastroids and Spatangoids, helped me
materially in preparing this report.

LIST OF SPECIES AND THEIR GEOLOGIC OCCURRENCE.

Olypeaster lanceolatus Cotteau. Oligoceno, Emperador limestone

Gaillard Cut, stations 5S666, 6671.

Olypeaster gatuni, new species. Upper Oligocene^ Gatun formation,

station 5662, near Gatun Dam site; and at station 6237, north

of Ancon Hill, about 4 miles south of Diablo ridge.

Encope annectans, new species. Upper Oligocene,* Gatun formation,

station 5846, Spillway, Gatun Dam.
Encope platytata, new species. Upper Oligocene,' Gatun formation,

station 6029a, one-quarter to one-half mile from Camp Cotton,

toward Monte Lirio.

Encope megatrema, new species. Upper Oligocene,* Gatun formation,

station 6030, about one and one-half miles from Camp Cotton,

toward Monte Lirio.

EcTiinolampas semiorhis Guppy. Oligocene, Emperador limestone,

Gaillard Cut, stations 58666 and 6019G.

' This formation perlnps may moro appropriately be referable to the lower Miocene, I. e., Burdigallan.

For a recent discussion of the geologic age of the mombers of the Apalachicola group in Florida and
Georgia, see Vaughan, T. W., The reef-coral fauna of Carrizo c eek, IrafJerial County, California, and it»

Blgnificance: U. S. Gcol. Survey, Prof. Pap. 9»-T., pp. 3S3-366, 1017—T. W. V.

Proceedings U. S. National Museum, Vol. 53—No. 2218.
489
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Schizaster armiger W. B. Clark. Eocene, Bonilla, Costa Rica.

Schizaster cristatus, new species. Upper Oligocene,^ Brazil, Costa

Rica, station 5505.

Schizaster panamensis, new species. Upper Oligocene,' Gatun forma-

tion, near Gatun, at stations 6008 and 7294.

DESCRIPTION OF THE SPECIES.

CLYPEASTER LANCEOLATUS Cotteau.

Plate 62, figs. 1, 2,

Clypeaster lanceolatus Cotteau, Desoripcion de los Equinoides Fossilcs de la Isla

de Cuba. Bol. Com. del. MapaGeologico de Espana, vol. 22, 1897, p. 39, pi. 9, figs. 1, 2, 3.

This species is one of the few in the series from the Panama Canal

Zone that seems referable to an already published species. There

are seven specimens, all in good condition of preservation and repre-

senting two locahties which, however, from the character of the

material may be nearly associated. I give measurements of the

largest specimen of the set. Length, 95 mm. ; width, 77 mm. ; height,

21 mm. Test elongate, wider behind than in front, moderately ele-

vated, deeply concave in ventral view. Ambulacral petals elevated,

distally acuminate, nearly closed and pinched up as if squeezed

between the thumb and finger. Anterior petal III equal in length

to petals I and V and a few millimeters longer than are the anterior

pair II and IV. The anterior petal III is more widely separated from

petals II and IV than are those latter from I and V. Interporiferous

areas of petals are elevated, wide, being about equal to both porif-

erous areas. Interambulacra are narrow, extremely so near the

apical disk. Tubercles are small and of about the same size dorsally

and ventrally. Apical disk is central, mouth central, deeply sunken,

periproct ventral, about four mm. from the posterior border of the

test. The original material described by Cotteau is from the "Mio-

cene" of Matanzas, Cuba, where he says it is very rare. It is appar-

ently more or less common in the Canal Zone, as there are seven speci-

mens from that region.

Localities and geologic occurrence.—Oligocene; Emperador lime-

stone. Upper Limestone, Las Cascadas, Panama, D. F. MacDonald,

collector, U. S. National Museum station No. 6671, two specimens,

U. S. Nat. Mus. Cat. No. 324452; also Panama Canal Zone, upper

Limxcstono bed, near Tower "N" (opposite Las Cascadas, Gaillard

Cut) D. F. MacDonald, collector, 1911, U. S. National Museum station

No. 5866-&, five specimens, U. S. Nat. Mus. Cat. No. 324451.

* This formation perhaps may more appropriately be referable to the lower Miocene, 1. e., Burdigalian.

For a recent discussion of the geologic age of the members of the Apalachicola group in Florida and
Georgia, see Vaughan, T. W., The reef-coral fauna of Carrizo creek, Imperial County, California, and It»

significance: U. 8. Geol. Survey, Prof. Pap. 98-T., pp. 363-366, 1917—T. W. V.
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CLYPEASTER GATUNI, new species.

Plate 63, fig. 1, plate 64, fig. 1.

This species is represented by a fine, large specimen in perfect con-

dition of preservation. Two additional specimens much worn and

incomplete are also referred to it.

The type measures 146 mm. in length, 122 mm. in width, and 35

mm. in height. The test is elongate, moderately pentagonal in out-

line, with slight incurving of the borders in intcrambulacral areas

1, 2, 3, and 4. Its greatest width is across ambulacra II and IV.

Ventrally the test is deeply concave, being flat only on the border.

The ambulacral petal III is equal in length to petals I and V and

a few millimeters longer than are petals II and IV. The petals are

equidistant, highly elevated, and open at their distal ends. Ventrally,

five deep ambulacral grooves extend to the mouth. Interambu-

lacra are broad on the border of the test, narrowing up dorsally and

very narrow near the apical disk. Each of the intcrambulacra

between the petals are strongly elevated as if pinched up. The
apical disk is slightly anterior to the middle of the test anH is very

small. The mouth is central, deeply sunken. The periproct is

ventral, slightly elliptical, its posterior border 5 mm. from the

posterior limits of the test. Tubercles are small, covering the

dorsal surface of the test, ventrally the same, but slightly larger.

Clypeaster gatuni approaches nearest, perhaps, to C. howersi Weaver,

but differs in the shape of the test, the deeply concave base, the

shape and proportionate size of the petals and intcrambulacra dor-

sally, and the fact that the periproct is ventral instead of terminal.

Locality and geologic occurrence.—Gatun formation, upper Oli-

gocene or Miocene. Panama Canal Zone, near Gatun Dam site,

D. F. MacDonald, collector, 1911, holotypo, U. S. National Museum,
station No. 5662, one specimen.

Limestone in swamp, north of Ancon Hill, about 4 miles south of

Diablo Ridge in the Emperador limestone, U. S. National Museum,
station No. 6237, two specimens.

Holotype.—Cat. No. 324453, U.S.N.M.

This species is present on both the Atlantic and Pacific sides of the

Isthmus.
ENCOPE ANNECTANS. new spectea.

Plate 65, figs. 1, 2; plate 66, fig. 1.

This interesting new soecies is represented by three specimens

which include two tests free from matrix and more or less complete,

and a sandstone mold of the exterior of the ventral side of a specimen

which is the largest of the three.

In shape, the specimens arc thin, flattened, and nearly circular in

outline, excepting for the reentrant marginal ambulacral notches.
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The edges are thin, exceptionally so for the genus, and the whole

test superficially is scutelliform. In the anterior ambulacrum III

there is a shallow rounded notch, and in the lateral ambulacra are

deeper and narrower notches, the deepest being in the posterior pair

of ambulacra, IV and V. The apical disk is central. The peristome

is small and also central. Continuing posteriorly irom the peri-

stome on the ventral side is a quite deep groove, and on the dorsal

side is a shorter and shallower groove. These grooves do not form

Fig. I.—Encope annectans. Drawing op the type-specimen, katubal size, Restoked parts

ARE INDICATED BT DOTTED LINE3.

a hole through the test, but represent the incipient beginnings of the

lunule which is characteristic in Encope of the posterior interambula-

crum 5. This is most interesting and is discussed later at length.

The type-specimen measures 86 mm. in length, 89 mm. in width,

and 8 mm. in height. The highest point is distinctly anterior to the

middle of the test. The specimen represented by a mold of the

ventral side is somewhat larger than the type. It measures about

93 mm. in length by about 96 mm. in width.

In the type, the ambulacra! petals are broad, about equal in length

in the several areas, the posterior pair extending back to a line with

the anterior Hmit of the lunule in interambulacrum 5. Ventrally, the

ambulacral furrows are deep, slightly curved outward from the
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median line of each ambulacrum, forking near the border of the test,

each furrow giving off a forked branch at nearly a right angle to the

main furrow. The apical disk is central, but details are obscured

owing to local imperfections in both specimens showing the dorsal

side. Interambulacral areas are narrow in the petaloid areas, wide

near the margin of the test. The whole dorsal surface of the test is

covered with small tubercles; on the ventral side of the test the

tubercles are somewhat larger, but they are reduced in size or want-

ing along the hues of the ambulacral furrows. The mouth is small

and central in position. The periproct is small, oval in outhne, and

situated at nearly one-third the distance from the mouth to posterior

border of the test.

The lunule of interambulacrum 5 is the remarkable and most in-

teresting feature of this species. Ventrally, it consists of an im-

pressed area 15 mm. long by 2 mm. wide, extending to and being

confluent with the opening of the periproct. Dorsally, the lunule

also consists of an impressed area lying above the middle of the ventral

lunular depression and measuring 10 mm. in length by 2 mm. in

width. This is the only species in the genus recorded in which the

lunule fails to make an opening tlirough the test. Structurally, it

is most interesting, as it closely resembles the condition in a young
specimen of Mellita sexiesperforata (Leske) from the west coast of

Florida, 30 fathoms. No. 2900, Museum of Comparative Zoology.

This young Mellita, which measures 9 mm., in length has no notches

or lunules as yet developed in the ambulacral areas, but in interam-

bulacrum 5, as viewed ventrally, there is a distinct impressed area

marking the initial beginnings of a lunule as in our specimen of adult

Encope annectans. It should be stated that this specimen of MeUita

is probably exceptional in holding this youtMul character so late, as

in a small series of younger specimens of M. sexiesperforata measur-

ing from 4 to 7 mm. in length, all have a perforate lunule in interam-

bulacrum 5. This latter set is from Salt Key, Bahamas, No. 2439,

Museum of Comparative Zoology. As pointed out by Mr. Agassiz

(Revision of the Echini, pp. 320-324) in Mellita sexiesperforata, the

ambulacral and interambulacral lunules develop by resorption through

the test, whereas in the other species of Mellita, as far as known, the

ambulacral lunules are developed by the inclusion of marginal notches

and the interambulacral lunule alone is formed by invagination

through the test.

Encope annectans is primitive like the other fossil species of Encope
in that the ambulacral notches are not inclosed to form lunules but

are still shallow and open. It is undoubtedly the most primitive of

tho genus in that the lunule in interambulacrum 5 is still imper-

forate. It makes an approach to the Recent Encope michelini Agassiz
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of the Gulf of Mexico and E, grandis Agassiz of the Gulf of California

which are the only living species characterized by open marginal

notches. On the other hand, E. annedans resembles Encope micro-

pora Agassiz of the West Coast in the form of the test and the posi-

tion of the interambulacral lunule.

Locality and geologic occurrence.—Gatun formation, upper Oli-

gocene or Miocene, Panama Canal Zone, Spillway at Gatun Dam
site, D. F. MacDonald, collector, U. S. National Museum station

No. 5846, three specimens.

Type.—C&t. No. 324454, U.S.N.M. Paratype.—Cat. No. 324466,

U.S.N.M.
ENCOPE PLATYTATA, new species.

Plate 67, figs. 1, 2.

There is only a single specimen representing this species, and
while it is imperfect, it yet has the essential parts preserved that are

necessary for a description. As in the last described species, E. an-

nedans, this species, E. plaiytata, is thin, flattened, and if complete,

apparently would be nearly circular in outline excepting for the am-
buiacral notches. If complete, the specimen would measure as esti-

mated about 100 mm. in length and 100 mm. in width. The greatest

height of the test is in the apical region, where it measures 10 mm.
As the ventral side of the test is somewhat concave instead of being

flat, the thickness of the test at the center, as measured by calipers,

is somewhat less than the height and measures only 8 mm.
The anterior ambuiacral notch of area III is very shallow and

rounded. The notches of the lateral anterior ambulacra II and IV
are also roimdod but deeper than the notch of area III. Presumably

the notches of the posterior ambulacra I and V, if preserved, would

be similar but somewhat deeper, as this is the usual character in

associated species. The lunule in interambulacrum 5 is small, but

passes directly through the test instead of being imperforate as in

Encope annedans. This lunule is only preserved for the anterior

part of its extent as shown in the figures. The mouth is small and

central in position, the periproct is elongate oval, its anterior border

is 13 mm. posterior to the border of the mouth opening. Poste-

riorly the periproct is confluent with the infolded depression of the

interambulacral lunule.

The ambuiacral petals are rather narrow in this specimen, measur-

ing 13 mm. in width. The odd anterior ambulacra! petal is longei

than the others, and measures 36 mm. in length, whereas the pos-

terior petals of the trivium measure 28 mm. in length. The petals

of the bivium, or I and V, are longer than the posterior pair of the

trivium, but as they are incomplete posteriori}^ a measurement can

not be given. On the ventral side, the ambuiacral furrows are

strongly marked and each gives off a few weakly impressed branches.
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The apical disk is quite well preserved, shows clearly the ocular

pores and lour of the five genital pores, which are a characteristic

feature of Encope. The only genital wanting is that occurring in

area 1, which is destroyed by a local fracture of the tost. Minute

tubercles cover the dorsal side of the test. Ventrally the tubercles

are larger except near the ambulacral furrows where they are minute.

Encope platytata is a near ally of Encope tenuis Kow * of the Miocono

of California, but differs from that species in that the greatest height

of the tost is central, and the poriproct is confluent with the lunulo.

V ..'

fio. i —Encope Platytata. Drawing of toe type-specimen, natural size. Restorations abb
INDICATED BY DOTTED LINES.

Licality and geologic occurrence.—Gatun formation, upper Oligocone

or Miocene, Panama Canal Zone, from lowest horizon in big cut, one-

fourth to one-half mile beyond Camp Cotton toward Monte Lirio,

D. F. MacDonald and T. W. Vaughan, collectors, 1911, U. S. National

Museum station No. 6029a, one specimen.

Type.—Cat, No. 324455, U.S.N.M.

' Kew, W. S. W. Tertiary echinoids of the Carrizo Creek Region in the Colorado Desert. University of
California null., Dept. Geology, vol. 8, no. 5, pp. 39-60, pis. 1-3, 1914.
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ENCOPB MEGATREMA, new species.

Plate 68, fig. 1.

This spocios is roprosontod by ono fairly good tost with its counter-

part, and in addition somo 12 fragments which yield helpful facts

on closo study. From the incompleteness, measurements and some
details will have to bo given in general terms or omitted. As a whole,

-J . ^
Fro. 3.—Encope meo\tbbha Holottpe, natural size. The area snowiNa part oy ahbvla-
CRUM 11 IS DRAWH FROM A FRAGMENT. RESTORATIONS INDICATED BT DOTTED LINES.

Fio. 4.—Section op lunule to suow inclined faces, drawn from two fragments.

the tost is low, elongated, thin on the borders and with shallow

ambulacral notches and an enormous lunule in interambulacrum 5.

From the best specimen, which is figured, the length probably was
about 120 mm. and the width about 106 mm.; thickness of the test

at its center is 10 mm. Ambulacral notches are shallow and quite
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wide in areas II and V, indicating that this is the character in the

two posterior ambulacra I and V and also in the paired anterior am-
bulacra II and IV. This evidence is supported by several of the frag-

ments which show shallow lobes like the type, but it can not bo
definitely stated which areas they represent. The notch of the ante-

rior odd ambulacrum III is not known, but it was probably shallower

than the others, as is characteristic of species of the genus. The most
striking feature of this species is the lunule in intorambulacrum 5,

which is enormous. It is situated about midway between the apical

disk and posterior limits of the test, is roughly triangular in shape,

the apex of the triangle pointing anteriorly. It measures at the

surface of the opening 27 mm. in length and 27 mm. in width at the

widest part posteriorly. The walls of the lunule slope outward from

the center, as seen looking from above, as is well shown in two of the

fragmentary specimens. From this sloping character of the walls, it

results that the width of the lunule would bo greater by about G to

10 millimeters on the ventral side than it is on the dorsal. The height

of the wall of the lunule is 12 mm., which is doubtless the highest

point of the test. The lunule in this species is, relatively to the size

of the spocim.ens, the largest known in any species of the genus,

fossil or living. It is striking that this groat size of the lunule, a

progressive character, should be associated with small and shallow

ombulacral notches which, for the genus, is a relatively primitive

character.

The ambulacral petals are beautifully distinct and well preserved

for part of their extent in the type and one other specimen. The
posterior pair, I and V, are long and narrow with a relatively wide
poriferous area and narrow m.edian interporifcrous area. The width
of the petal of ambulacrum V is 11 mm. and its length is 50 mm. It

extends posteriorly in a wide curve around the lunule of intorambu-

lacrum 5 and reaches a line coincident with the posterior end of the

lunule. It also extends to within 5.5 of the ambulacral notch of the

area in which it lies. Ambulacrum IV is much shorter than ambiJa-
ci-um V, measuring 30 mm. in length and 12 mm. in width at its

widest part. This ambulacrum extends to within 3.5 mm. of its

marginal notch. The features of the ambulacraV and IV as described

indicate the character of ambulacra I and II, which are only preserved

in part in the holotype, though one of the fragments has ambulacrum
11 quite perfectly preserved. Ambulacrum III is represented only in

part (for a length of 25 mm.) by the left side of its petaloid area; it

probably had about the length and width of the petal of ambulacrum
IV, as in the allied species Encope macrophora Ravenel. Ambulacral
furrows on the ventral side are deep, strongly marked with some
forking near the periphery of the test. The interambulacra are very
wide, not narrowing markedly near the apical disk. Minute tubercles

77403—Proc. N. M. vol. 5^—17 32
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cover the dorsal surface of the test, and ventrally the tubercles are

larger excepting on the lines of ambulacral furrows, where they are

minute or wanting. Details of the apical disk, peristome and peri-

proct are entirely wanting. This species does not make a close

approach to any other known species, but its nearest ally is Encope
macrophora Ravenel from the upper Miocene of South Carolina and
the Pliocene of Florida.*

Locality and geologic occurrence.—Gatun formation, upper Oligocene

or Miocene, Panama Canal Zone. From 85-foot cut north side of big

swamp on relocated line, Panama R. R., about one and one-half to

two miles beyond Camp Cotton towards Monte Lirio, D. F. Mac-
Donald and T. W. Vaughan, collectors, 1911. Fourteen specimens,

including fragments, U. S. National Museum station No. 6030.

Type.—Cat. No. 32445G, U.S.N.M.

ECHINOLAMPAS SEMIORBIS Guppy.

Echinolampas semiorbis Gttppy, On Tertiary Echinoderma from the West Indies.

Quart. Journ. Geol. Soc. London, vol. 22, 1866, p. 299, pi. 19, fig. 7.—Cotteau, Echin-

idea Tertiares des lies St. Barth^lemy et Anguilla. Kongl, Svensk, Vetenskaps.

Akad, vol. 13, 1875, p. 24, pi. 5, figa. 1-2; pi. 6, fig. 1.

This species is abundant in the Oligocene Tertiary of the West
Indies, material from Anguilla having been described by Guppy, and
Cotteau erroneously records it from St. Bartholomew. Dr. T. Way-
land Vaughan in 1914 collected abundant, fine specimens in the Island

of Anguilla.

From the Panama Canal Zone a number of specimens were col-

lected from a hard gray limestone. The specimens are for the most
part uncompressed and in very good condition of preservation.

One of the largest specimens measures 107 mm. in length, 103 mm.
in width, and 53 mm. in height.

Locality and geologic occurrence.—Oligocene. Emperador limestone,

Panama Canal Zone. Upper Limestone bed near Tower "N" (oppo-

site Las Cascadas, Gaillard cut), D. F. MacDonald, collector, 1911,

U. S. National Museum station No. 5866&, one specimen, U. S. Nat.

Mus. Cat. No. 324457. Also Panama Canal Zone, from 5th or top-

most hmestone, Gaillard cut, opposite Las Cascadas, U. S. National

Museum station No. 6019G, D. F. MacDonald and T. W. Vaughan,
collectors, 1911, 4 specimens. U. S. Nat. Mus., Cat. No. 324458.

SCHIZASTER ARMIGER W. B. Clark.

Sdtizaster armiger Clark and Twitchell, Mesozoic and Cenozoic Echinodermata
of the United States. Monograph U, S. Geol. Survey, vol. 54, 1915, p. 152, pL 70,

figa. la-d.

In this species the test is rather large, cordiform; upper surface

slopes at first rapidly, then more slowly from the anterior margin to

• Clarlc, William Bullock, and Twitchell, Mayville W. Mesozoic and Cenozoic Echinodermata ol the
United States. Monograph, U, S. Geol. Survey, vol. 54, 1915, p. 206, pi. 93. figs. 2o-e; pi. 94, figs, la-/-
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the apical system beyond which an elevated sharp ridge continues to

the truncated posterior margin. Length, 59 mm.; width, 50 mm.;
height, 25 mm. The ambulacra are broad and the odd anterior

ambulacral petal III is situated in a deep groove that indents the

anterior margin. The two lateral anterior ambulacra II and IV are

in deep, broad grooves, with petals 18 mm. long. The posterior

ambulacra I and V, similar but shorter, are 9 mm. long. Pcripetalous

fasciole is broad and distinct. Interambulacra gibbous, the posterior

No. 5 being built up into an elevated keel. The peristome is indis-

tinct in our specimen, but as shown in W. B. Clark's excellent figures,

is ^vide and near the anterior margin. The periproct is high on the

truncated posterior end.

The type material described by Clark is ascribed to the upper

(Jackson) Eocene of Choctaw County, Alabama.

Locality and geologic occurrence.—Eocene, Bonilla, Costa Rica, Hill

collection, U. S. Nat. Mus. Cat. No. 135214, one specimen.

SCHIZASTER CRISTATUS. new species.

Plate 68, figs. 2-4.

The material of this species consists of two internal moulds; as the

plates are entirely wanting, of course external characters can not be

given. The more perfect of the two specimens measures 40 mm. in

length, 36 mm. in width, and 22 mm. in height. Test is moderate
sized, cordifomi, sloping gradually from the anterior border up to the

median crest, the widest portion being through the middle of the test.

The most striking feature of this species is the median keel-like crest

that rises sharply from the summit of interambulacrum 5 at the pos-

terior border of the test.

The petal of ambulacrum III is sunken in a deep, wide groove, ex-

tending to the anterior border of the test and measuring 23 mm. in

length. The petals of the lateral anterior ambulacra II and IV are

in deep grooves measuring 13 mm. in length and having about 22

plates in each half ambulacrum, as is indicated by the casts of the

pores. The petals of the posterior ambulacra I and V are widely

divergent from the anterior pair, nearly parallel and directed back-
ward in deep, sunken grooves. The grooves are 7 mm. long, and
there are about 14 plates in each half ambulacrum at this point, as

indicated by casts of the pores. The periproct is situated on the

posterior face and coincides with the base of the crest in interam-

bulacrum 5. The peristome is wide and situated far forw^ard, the

tip which almost closes the mouth being 10 mm. from the anterior

border of the test.

Locality and geologic occurrence.—Upper Oligoceno or Miocene,

Brazil, Costa Kica, A. Alfaro, collector, U. S. National Museum sta-

tion No. 5505, two specimens.

Type.—CsX. No. 3244G0, U.S.N.M.
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SCHIZASTER PANAMENSIS. new species.

Plate 66, figa. 2-3.

The material consists of an internal mould free from matrix, and
three specimens more or less complete, embedded in porous, dark-

colored volcanic tuff which also bears some fragments of lignite.

The specimen, free from matrix, is the most completely preserved,

although somewhat compressed dorso-ventrally, and is selected as

the type. The specimen measures 48 mm. in length, 40 mm. in width,

and 25 mm. in height. The petals of the ambulacra are situated in

broad, deep furrows. The anterior petal III extends to the anterior

limit of the test and measures 23 mm. in length. The paired anterior

ambulacra II and IV are in grooves 13 mm. long and diverge widely

from the anterior petal. The posterior petals I and V are shorter

than the anterior pair, measuring 5 mm. in length, and are directed

almost straight baclvward. The position of the periproct is not

clearly indicated on the mould, but apparently it is near the upper

part of the posterior face. The peristome is wide and rounded, and

is situated 16 mm. from the anterior border of the test. The peri-

petalous fasciole is quite wide and is fairly well shown in areas II

and IV on the type-specimen and still better in one of the fragments,

which is a counterpart of the dorsal side of the same.

One of the specimens, which is an external mould, shows the impress

of the outline of the plates of part of a test, and gives measurements

of considerable interest. It measures about 50 mm. in length,

about 45 mm. in width, and about 38 mm. in height. From incom-

pleteness of the specimen no exact measurements can be given, yet

those available indicate a very high test.

Locality and geologic occurrence.—Gatun formation, upper Oligocene

or Miocene, Panama Canal Zone. Second cut, south of Gatun II. R.

Station, Goldman Coll., U, S. iNational Museum station No. 7294, four

specimens. Holotype, U. S. Nat. Mus. Cat. No. 324461. Another

specimen, imperfect and much worn, with a very high test, and appar-

ently referable to this species, is from Panama Canal Zone, Gatun,

section A, from middle of Bed " E," D. F. MacDonald, collector, U. S.

National Museum station No. 6008, one specimen. U. S. Nat. Mus.

Cat. No. 324462.
DESCRIPTION OF PLATES.

Plate 62.

Fig. 1. Clijpeaster lanceolatus Cotteau, dorsal view, natural size. The dark spot in

interambulacrum 5 is a yellow label that took black in the photograph.

U. S. Nat. Mus., Cat. No. 324451, Station 5866&.

2. Another specimen of the same, ventral view, natural size, U. S. Nat. Mu3.,

Cat. No. 324451, Station 58G6&.

Plate 63.

FiQ, 1. Clypeaster gatuni, new species, dorsal view. Holotype, slightly reduced, U.

S. Nat. Mus., Cat. No. 324453, Station 5662.
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Plate 64,

Fio. 1. Clypeaster gatuni, new species, ventral view; same epecimen as Plate 63,

Holotype, slightly reduced, U. S. Nat. Mus., Cat. No. 324453, Station 5662.

Plate 65.

Fig, 1. Encope annectans, new species, dorsal view, natural size. Holotype, U. S.

Nat. Mus., Cat. No. 324454, Station 5846.

2. The same, ventral view.

Plate 66.

Fio. 1. Encope annectans, new species. Another specimen, external mould of ventral

side seen from above. Natural size, Paratype, U. S. Nat. Mus., Cat. No.

324466, Station 5846.

2. Schizaster panamensis, new species. Dorsal view, natural size. Holotype,

U. S. Nat. Mus., Cat. No. 324461, Station 7294.

3, The same, ventral view. The dark spot in interambulacrum 5 is a yellow

ticket that took black in the photograph.

Plate 67.

Fio. 1. Encope platytata, new species. Dorsal view, natural size. Holotype, U. S.

Nat. Mus., Cat. No. 324455. Station 6029a.

2, The same, ventral view. The dark spot in interambulacrum 4 of fig. 1 and
in interambulacrum 2 of fig. 2 are yellow tickets that took black in the

photographs.

Plate 68.

Fio. 1. Encope megatrema, new species. Dorsal view, natural size. Holotype, natu
ral size, U. S. Nat. Mus., Cat. No. 324456, Station 6030.

2. Schuaster cristatus, new species. Dorsal view, natural size. Holotype, U. S.

Nat. Mus., Cat. No. 324460, Station 5505.

3. The same, ventral view.

4. The same, side view.
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Dorsal View of Clypeaster gatuni.

For explanation of plate see page 500.
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Ventral View of Clypeaster gatuni.

For explanation of plate see page 501.
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Dorsal (1 1 and Ventral Views (2i of Encope annectans.

For explanation of plate see page 501.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 66

OF Ventral Side of Encope annectans seen from above, 2 Dorsal, and
f3> Ventral Views of Schizaster panamensis.

For explanation of plate see page 501.
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Dorsal View '^ and Ventral View i2i of Encope platytata.

For explanation of plate see page 501.
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1. Dorsal View of Encope meqatrema. Dorsal '2), Ventral (3\ and Side (4)

Views of Schizaster cristatus.

For explanation of plate see page 501.





A REVISION OF HYMENOPTEROUS INSECTS OF THE TRIBE
CREMASTINI OF AMERICA NORTH OF MEXICO.

By R. A. CusHMAN,

Of the Bureau of Entomology, United States Department of Agriculture.

As defined by Ashmead, the tribe Cremastini is distinguished

from the Porizonini by the obsolescence in the latter tribe of the

base of the middle vein in the hind wing and by the thickening of the

anterior end of the basal vein in the front wing. Aside from the

question as to whether these characters, as interpreted by Foerster,

who proposed them, are good or not, the fact remains that the

genotype of Cremastus has the middle vein obliterated at the base,

and by no means all of the genera at present referred to the Pori-

zonini exhibit the thickening of the basal vein. Foerster * made use,

also, of the angulation of the radial abscissae, ascribing to the Pori-

zonini a right angle and to the Cremastini an obtuse angle. The
strict interpretation of this character separates species much more
closely aUied to each other and to Cremastus as represented by the

genotype, than either is to Porizon as represented by the genotype.

The relation between the length and breadth of the stigma as used

by Foerster to separate his Cremastoidae from the families which

follow it in his arrangement can not be used, since several species of

Cremastus have the stigma distinctly less than half as wide as long.

Also the occipital carina varies in Cremastini from widely inter-

rupted above to complete.

The genera of these two tribes, however, form two rather well-

defined groups, separated by propodeal, abdominal, and venational

characters, as indicated in the following tabulation:

Propodeum not extending beyond base of hind coxae; abdomen usually short

and stout, not or but weakly compressed, the second tergite not very much
longer than vride, most frequently transverse, and with the sides ^\^dely

divergent; angle of radius right or acute, touching or very close to cubitus,

the intercubitus being very short and not or but very little longer than that

portion of cubitus between it and recurrent, most frequently shorter, all

veins at this point being nearly interstitial; ovipositor most frequently short

and upcurved Porizonini.

> Vcrh. Nat. Ver. Preuss. Rhcinl., vol. 25, 1S68, p. 141.

Proceedings U. S. National Museum. Vol. 53-No. 2219.
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Propodeum extending beyond base of hind coxae; abdomen long and slender,

strongly compressed beyond second tergite, the latter very much longer

(two to six times) than wide and with its sides subparallel or weakly diver-

gent; angle of radius right or obtuse, far removed from cubitus, the inter-

cubitus much longer than that portion of cubitus between it and recurrent,

the latter occasionally interstitial; ovipositor most frequently long and

straight Cremastini.

None of the species available for study agree in all particulars

with any of the genera proposed by Szepligeti, nor with Celor, Seme-

now, although a number of the species of Cremastus might with pro-

priety be referred to certain of these genera.

DemopJiorus Thomson seems not to occur in the North American

fauna. It should bo remarked, however, that certain species allied

to the genotype of Zaleptopygus Viereck, here considered a subgenus

of Cremastus, have the upper portion of the intercubitus shghtly

thickened and angulate, and occasionally a wing is found in which

the second intercubitus is represented by a stump of a vein arising

from this angle.

One new genus is described below for the reception of Cresson's

Porizon stlgmaterus.

KEY TO NORTH AMERICAN GENERA OF CREMASTINI.

Thorax very long and slender, nearly cylindrical; propodeum with areola very

long and petiolar area very short, areola usually much longer than petiolar

area; thorax and head clothed with a very dense, short, pubescence, which

gives a silky lustre; stigma narrow, radius arising far beyond the middle;

radial cell very long and narrow, its lower angle very broadly obtuse; second

ah-v^issa of radius curving gradually outward, then ehargly forward; eyes

slightly convergent towards the naiTow, strongly convex clypeus; spiracle

of first tergite at or not far beyond middle; orbits immaculate except for an

obscure brownish mark at level of antennae Pseudcriplerniis Viereck.

Thorax not subcyUndrical, much stouter in front or short and thick; petiolar area

seldom shorter than areola, usually much longer; thorax and head with

different vestiture; stigma, if narrow, with radius arising at about middle;

eyes parallel or slightly divergent toward clypeus; spiracle of first tergite far

beyond middle; orbits more or less distinctly pale marked or the head is

entirely pale 1.

1. Palpi very long, the maxillary palpi reaching to middle coxae; abdomen weakly

compressed Dolichoselcphus Aslimead.

Palpi normal; abdomen usually strongly compressed 2.

2. Head small, scarcely as wide as thorax; eyes large, parallel within; face much
narrower than eye is long; malar space very short; lateral ocelli distant from

the eyes by much less than their own diameter; stigma very broad, the radius

originating in the middle, its first abscissa strongly curved; nervulus ante-

furcal (male unknown) Neocremastus, new genus.

Head at least as wideas thorax, face broad, malar space not especially short; lateral

ocelli distant from the eyes by at least their own diameter (in some males

the eyes and ocelli are very large, the malar space, the ocell-ocular line, and

the width of the face being much reduced); stigma various, if broad, with

the radius usually arising beyond the middle, first radial abscissa not strongly

curved, nervulus interstitial or postfureal, very rarely distinctly antefur-

eal Cremastus Gravenhorst.
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Genus PSEUDERIPTERNUS Viereck.

Pseuderipternus Viereck, Conn. State Geol. and Nat. Hiat. Survey Bull. 22, p. 269

Genotype.—Podogasier radiolata Provancher (Monobasic).

Since its description in Podogastor, tho genotype has been placed

in Limnermm by Cresson,* who considered Podogasier a synonym of

Limnerium; in Eripiernus by Ashmead,^ under the manuscript name
primus Ashmead; in tho last genus by Viereck,^ where lie used it

as a basis for comparison of his genus EriptemimorpTm. with Eripter-

nus; and more recently Viereck has erected for it tho present genus,

which he treats as a subgenus of Casinaria, a Campoplegino genus.

To tho present wiuter the placing of the genus in the Campoplegini

seems entirely erroneous. In Ci'esson's synopsis it runs to Cremastus

Gravenhorst by virtue of its separated clypeus, a character in which
it differs markedly from the Campoplegini. Its completely areolated

propodeum is also out of place in the latter tribe. In Szepligeti's

key to the genus * it runs to Pseudocremastus Szepligeti. From
Cremastus and from Dolichoselephus Ashmead it differs principally

in the characters used in the above table to genera, the most striking

of which are the nearly middle position of the spiracles of the first

abdominal segment, the gi'eat length of the areola, the very narrow

stigma accompanied by the distally originating radius, and the long,

narrow, very obtusely angled radial cell.

From DolicTioselepJius it also differs in having the palpi normal.

From the description of Pseudocremastus it differs principally in

the very low propodeum.

From Eripiernus (Foerstor) Szepligeti it differs by the characters

used by Szepligeti in his group synopsis and by nearly all the char-

acters in his generic description of Eripiernus.

Head st ongly transverse, romidly narrowed posteriorly, occipital

carina broadly interrupted in middle, eyes slightly convergent below

face convex, clypeus narrow and strongly convex, clypcal foveae

deep, malar space very short, ocelh in both sexes small, antennae

long, filiform, the flagellar joints gradually decreasing in length

from base to apex where they are nearly as wide as long, palpi normal,

thorax long, subcylindrical, nearly straight above, notauli very

weak, propodeum elongate, low, prolonged about one-third length

of coxae, completely areolated, even the posterior abscissa of lateral

carina being more or less distinctly present, areola occupying half

or more of the length and the potiolar area very short, spiracle

nearer to lateral than to pleural carina ; front wings with stigma and

radial coll elongate, tho former with tho radius arising far beyond

middle, hind wings with median vein obliterated basally, nervollus

1 Synop. Hym., 1887, p. 204. • Proc. U. S. Nat. Mus., vol. 44, 1913, p. C45.

•Smith's Ins. Now Jersoy, 1899. ' * Oen. Ins., fasc. 34, 1905, p. 49.
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distinctly broken at or somewhat below middle and postfureal;

first tergite with the spiracle at or but slightly beyond the middle,

petiole rather thick and deeply sulcate laterally, ventral edges of

tergite widely separated and subparallel, tergites beyond second

strongly compressed ; head and thorax very finely pimctate and clothed

with very short, dense, silky pubescence.

KEY TO NORTH AMERICAN SPECIES.

Petiolar area nearly as long as areola; first and second tergites tipped with red,

the postpetiole strongly longitudinally rugulose; second tergite much less

than twice as long as basal width, its sides widely divergent; second abscissa

of radius nearly straight at base; ovipositor less than t^vice as long as first

tergite hrevicauda, new species.

Petiolar area a third or less as long as areola; first and second tergites entirely

black; the postpetiole at most weakly aciculate; second tergite about twice

as long as basal width with sides nearly parallel; second abscissa of radius

distinctly outcurved at base; ovipositor about three times as long as first

tergite 1.

I. Malar space much less than half as long as basal width of mandible in female,

sometimes half as long in male; hind legs stout, femur nearly one-third as

broad as long, basitarsus much less than half as long as tibia, all tarsal joints

together in female about as long as tibia, in male slightly longer

radiolatKS (Provancher),

Malar space about as long as basal width of mandibles in female, longer in male;

hind legs slender, femur hardly one-fourth as broad as long, basitarsus nearly

half as long as tibia, all tarsal joints together in both sexes much longer than

tibia gracilipes, new species.

PSEUDERIPTER>fUS BREVICAUDA, new species.

Female.—Length 7 mm., antennae 5.5 mm., ovipositor 1.6 mm.
Head, except occiput, very finely, densely granular; face elevated in

middle, weakly impressed below antennae, with prominent, median

tubercle above; malar space scarcely a third as long as basal width of

mandible; interfoveal line (shortest distance between cl3'peal foveae)

twice as long as foveo-ocular line (shortest distance between fovea

and eye); eyes very weakly emarginate opposite antennae; posto-

cellar and ocell-ocular lines equal and scarcely twice as long as diam-

eter of a lateral ocellus. Thorax very minutely punctate, mesono-

tum subpolished; mesopleural suture broadly foveolate; propodeal

carinao very strong, the areola scarcely a half longer than petiolar

area, apical areas strongly rugulose; wing with radial cell rather

acute at apex, base of second discoidal cell scarcely half as long as

second recurrent vein; ncrvellus interstitial, broken at middle;

legs, especially hind legs, short, the hind femur about a third as broad

as long; hind basitarsus about two-fifths as long as tibia, fifth joint

nearly as long as third. Abdomen barely a third longer than head

and thorax united ; first tergite rather stout, its sides nearly straight,

about half as wide at apex as long, its spiracle distinctly beyond

middle, carinao and fovea© of petiole very strong; second tergite
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scarcely twice as long as wide at base, distinctly wider at apex, it

and the postpetiolo longitudinally nigulose; ovipositor about a half

longer than fii-st tergito.

Black; a small spot between insertion of antenna and eye brown;
clypeus at apex, mandibles, palpi, and legs (largely) rufo-tcstaceous;

antennae black, paler below; hind trochanters, last tarsal joints, and
apices of hind tibiae (faintly) infuscated; tergites, 1 to 5, black at

base, reddish at apex, third largely reddish, remaining tergites black.

Male.—Very like female, but with eyes scarcely divergent, malar
space slightly wider, ocelli slightly larger, and black color of tergites

more extensive.

Type-locality.—Hanover, New Hampshire.

Other locality.—Canada.

TyjJe.—Cat. No. 20251, U.S.N.M.

Described from one female and one male, the former captured by
C. M. Weed and the latter by C. F. Baker.

Distinct from the other two species in its short ovipositor, short

areola, short second tergite, and abdominal coloration.

PSEUDERIPTERNUS GRACILIPES, new species.

Female.—Length 10 mm., antennae 7.5 mm., ovipositor 5 mm.
Head finely, densely granular; face scarcely elevated in middle, more
evenly convex throughout, with minute median tubercle above;

malar space about half as long as basal width of mandible; inter-

foveal line twice as long as foveo-ocular line; inner line of eye concave

for most of its length; postoccllar and ocell-ocular lines equal and

about a half longer than diameter of a lateral ocellus. Thorax
densely, minutely punctured, mesonotum subpolished; mesopleural

suture sharp, foveolate only at its upper extremity; propodcal

carinae strong, the areola more than three times as long as petiolar

area, all areas granularly punctuate, petiolar with a few short longi-

tudinal rugae apically; wings with radial cell obtusely pointed, base

of second discoidal cell about two-thirds as long as second recur-

rent vein, nervcllus slightly postfureal and broken slightly below

middle; hind legs slender, the femur hardly one-fourth as wide as

long; hind basitarsus nearly half as long as tibia, fifth joint nearly as

long as third. Abdomen one-third longer than head and thorax

united, sculpture granular, subpolished toward apex, postpctiole

weakly aciculate; first tergite about two-fifths as wide at apex as

long, sides of petiole concavely and of postpetiole convexly arcuate,

spiracle at middle, carinae and foveae of petiole strong; second tergito

about two and one-half times as long as wide at base, its sides nearly

parallel; ovipositor about three times as long as first tergite.

Black; a small spot between antenna and eye brown; mouth parts,

antennae, and legs colored as in hrevicauda except a little darker
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throughout, especially the hind tibia and all tarsi; tergites 1 and 2

black throughout, 3 largely reddish, 4 and 5 reddish with median
black spot, 6 reddish with black apical spot, others black.

Male.—Very like female, but with eyes nearly parallel within,

malar space considerably longer, tergites slightly narrower, and hind

tibiae darker.

Type-locality.—Massachusetts.

Other locality.—Camden, New Jersey.

Type.—Cat. No. 20252, U.S.N.M.

Very closely allied to radiolatus Provancher, the principal distin-

guishing characters being those given in the table to species. Ap-
parently these characters are quite variable and the two species may
prove to be the same when a larger series of specimens is availa-

ble for study. The species seems to average slightly larger than

radiolatus.

Described from two females and two males, the paratype female

from Cape May, New Jersey, and all others from Massachusetts.

The paratypes differ from the types principally in having the reddish

color of the abdomen largely replaced by blackish.

PSEUDERIPTERNUS RADIOLATUS (Provancher).

Podogaster radiolata Provancher, Nat. Can., vol. 7, 1875, p. 329, female.

In the United States National Museum collection is a female

specimen from Long Island, designated as a homotype by Mr. A. B,

Gahan, who compared it with the type of Podogaster radiolata

Provancher. In addition to the characters given in the table to

species, this differs from the type of gracilipes in having the eyes

slightly more convergent; the diameter of the ocelli only about

half as long as postoceUar line; the postpetiole relatively somewhat
longer and the petiole shorter, the second tergite wider, the hind

tibiae black with their tarsi by contrast paler. In a number of males

from New Hampshire, Massachusetts, and Connecticut there is con-

sidearble variation with respect especially to the length of the malar

space, from about as long as in the female to about haK as long as

basal width of mandible, in the relative length of hind tibiae and

tarsi, and in the stoutness of the hind femora. The color is the same

and varies in the same way as in gracilipes.

Genus DOLICHOSELEPHUS Ashmead.

Dolichoselephus Ashmead, Bull. 1, Colo. Biol. Soc, 1890, p. 23.

Szepligeti * considers this genus a synonym of Heterocola Foerster.

Such may be the case, but since the unique specimen of the genotype

{Dolichoselephus cocTcerelli Ashmead) differs from Szepligeti's descrip-

tion of Heterocola in possessing well-marked lateral fovea on the

' Gen. Ins., fasc. 34, 1905, p. 56.
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petiole and the compression of the abdomen is not especially con-

spicuous, it seems hardly advisable to synonymize the two genera
without a comparison of the genotypes. This is not possible at

this time.

The great length of the palpi renders this genus easily separable

from Cremastus, although this character is really the only positive

one that has been discovered.

The propodeura extends but a short distance over the coxae, and
is completely areolated. The ventral edges of the first tergite are

widely separated and not at all inclosing the sternite. The second

tergite is about twice as long as wide with sides weakly divergent,

and the abdomen as a whole moderately long and rather weakly
compressed. The hind legs arc rather long and stout. The difference

in length between the transverse cubitus and the second abscissa

of the cubitus is rather less, and the basal vein rather more strongly

incurved than is usually the case in Cremastus.

Genus NEOCREMASTUS, new genus.

Genotype.—(Porizon) Neocremastus stigmaterus Crcsson.

Allied to Cremastus Gravenhorst from which it differs principally

in head characters. Head in front view nearly circular, small,

scarcely as wide as thorax; eyes large, parallel within; face much
narrower than eye is long; malar space very short; lateral ocelli

distant from the eyes by much less than their own diameter; propo-

deum not extending to middle of hind coxae, carinae rather weak;
stigma very broad, the radius originating in the middle, its first

abscissa strongl}'- curved, radial cell very short; nervulus antefureal;

first tergite with its ventral margins parallel, not inclosing tho

sternite; abdomen strongly compressed beyond second tergite.

NEOCREMASTUS STIGMATERUS (Cresson).

Porizon stigmaterus Ckesson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 174.

This species is represented in the United States National Museum
by a paratype female minus the abdomen and another female from

tho Belfrage collection minus the ovipositor.

Genus CREMASTUS Gravenhorst.

Cremas<t« Gravenhorst, Ichn. Eur., vol. 3, 1829, p. lZQ.= Tcmelucha Foersteu,

Verb. Nat. Ver. Preuss. Rheinl., vol. 25, 1SG8, p. liS=Zalcptopygus Viereck,
Proc. U. S. Nat. Mus., vol. 41, 1911, p. 294.

As hero defined, Cremastus is, in the general appearance of its

species, rather heterogeneous. It embraces, in addition to the more
typical forms, Viereck's genus Zaleptopygus, as well as species, which

with a little more liberal interpretation of characters might be referred

to Szcpligeti's genera Paracremastus and Pseudocremastus. These

are, however, not separable except on comparative or widely variable
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characters, and there is apparently ground for doubt as to the validity

of Szepligeti's two genera above mentioned. At least the characters

used are of very doubtful generic value. C. rostratus, new species,

and C. longigenalis, new species, display the characters peculiar to

Paracremastus SzcpUgeti but to a less marked degree, while several

species placed toward the end of the key to species run in Szepligeti's

table and agree fairly well with the description of Pseudocremastus

Szopligeti. But the characters which ally them with those genera

prove, upon examination of a large series of species, to be subject to

great variation.

Temelucha plutellae Ashmead, the genotype of Temelucha Foerster

is conspecific with a specimen in the United States National Museum
determined by Schmiedeknecht as Cremastus decoratus Gravenhorst,

which all European authorities concede to be a true Cremastus.

The genotype, Cremastus spectator Gravenhorst, I have not seen.

Zaleptopygus, erected by Viereck for his species ohereae and Porizon

orhitalis Cresson, is really not at all closely related to Leptopygus Foer-

ster. The propodeum, in which Viereck says it is more closely

allied to the latter genus than to Cremastus, differs essentially from

that of a typical Cremastus only in being more robust, shorter, and

in having the areola and petiolar area separated by a carina. In

Leptopygus, as represented by the genotype, L. harpurus (Graven-

horst) the basal transverse carina and the basal portion of the

lateral carina are obsolete, while that portion of the lateral carina

that separates the apical lateral and apical pleural areas is strong.

In Cremastus the opposite is true.

The prmcipal characters which distinguish this genus from Pseud-

eripternus Viereck are indicated in the table to genera, and the

more striking ones designated in the discussion of the latter genus.

The only character separating it from DolichoselepTius Ashmead is

found in the normal palpi as distinguished from the abnormally

long palpi of the latter genus. It is easily distmguished from

Neocremastus Cushman by the characters used in the generic key.

In secondary sexual characters the males of some species differ

very little from the females, while othei-s exhibit very striking modifica-

tions. The eyes and ocelli in some species are but little larger m
the male than in the female, while hi others the eyes occupy the

whole sides of the head and the ocelli occupy nearly the entire

vertex. The postpetiole in most males is more depressed than in

the females, and the petiolar carinae and foveae arc stronger, beuig

sometimes present in the male when absent in the female.

In using the key for the determination of species no character in

a group should be given precedence over any other, but a majority

of characters should be considered as indicating the way in which
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the species should be run. In the first dichotomy, for example,
agreement with two of the three characters allies a species with a

group indicated thereby. These groups of character, rather than

single characters, are used in the table because, bj^ their use, the

species aiTange themselves in a manner more in accord with their

apparent natural affinities.

The extent of secondary sexual modification is so variable in the

males that it seems inadvisable to attempt, in most cases, to associate

the sexes in the material at hand. This can, with assurance of

correctness, be done only by biological observations, either in regard

to mating or by rearing the sexes at the same time and from the

same host. On this account and because a number of species have
been described only in the male, the two sexes are tabulated

separately.
KEY TO NORTH AMERICAN SPEaES (FEMALES).

Petiole with ventral margins of tergite approximating below and nearly enclosing

sternite, never parallel; propodeum reaching to or beyond middle of dorsal

surface of hind coxae; stigma narrow with radius originating at or near the

middle (subgenus Cremastus Gravenhorst) 1.

Petiole mth the ventral margins of tergite widely separated, parallel or nearly,

not enclosing sternite; propodeum not reaching to middle of dorsal surface

of hind coxae; stigma broad and with radius originating beyond middle

(subgenus Zaleptopygus Viereck) 19-

1. Head subrostriform; malar space much longer than basal width of mandible.

longigenalis, new species.

Head not subrostriform; malar space rarely as long as basal width of mandible,

most frequently much shorter 2.

2. Thorax testaceous or yellow, sometimes more or less black dorsally or ven-

trally 3.

Thorax black, sometimes with yellow markings dorsally or laterally 14.

3. Eyes distinctly, though slightly, divergent below 4.

Eyes parallel within 8.

4. Second tergite nearly six times as long as wide, at base; malar space as long as

basal width of mandible; ovipositor sheath scarcely longer than first tergite.

longiventris, new species.

Second tergite distinctly less than six times as long as basal width; malar space

usually less than basal width of mandible, occasionally subequal; ovipositor

sheath much longer than first tergite ' 6.

6, Scutellum with strong lateral carinae extending nearly o* quite to apex; head

in front view subtriangular G.

Scutellum with carinae developed only at base; head in front view suboval. . 7.

6. Olypeus little more than half as long as interfoveal line (shortest distance between

clypeal foveae) and subacutely rounded at apex; malar space subequal

to basal ^-idth of mandible; spiracles of second tergite distinctly before

middle; areola and petiolar area separated by a strong carina.

ruficeps, new species.

Clypeus about three-fourths as long as interfoveal line, evenly strongly rounded

at apex; malar space distinctly less than basal width of mandible; spiracles

of second tergite in middle; carina separating areola and petiolar area sub-

obsolete gracilis, new species.
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7. Head mostly ferruginous with black markings on vertex and occiput broadly

confluent; face and clypeus in profile strongly convex, clypeal suture deep,

clypeus with apex depressed gracilipes, new species.

Head mostly yellow with black markings on vertex and occiput not confluent,

that of occiput obsolescent; face and clypeus in profile weakly convex,

clypeal suture shallow, clypeus with apex prominent ferrugineiis Dslvib.

8. Dorso-lateral carinae of first tergite entirely obsolete 9.

Dorso-lateral carinae of first tergite present at least for a distance in front of the

spiracles 10,

9. Thorax rather stout, propodeum barely reacMng middle of coxae; stigma broad

with radius originating slightly beyond middle; head except black ocellar

spot and brownish occiput, yellow; malar space nearly as long as basal width

of mandible faviceps, new speciea.

Thorax slender, propodeum reaching distinctly beyond middle of coxae; stigma

narrow with radius originating at middle; head with yellow, if present, con-

fined to orbits; malar space distinctly shorter than basal width of man-

dible gradliventris, new speciea.

10, First tergite not or scarcely longer than dorsal length of propodeum 11.

First tergite distincly longer than propodeum 12,

11. Clypeus compressed from the sides, inflexed and broadly rounded at apex; scutel-

lum strongly convex; propodeum black, at least in basal middle; second

tergite not striate, shagreened; small, 7 mm. or less minor, new species,

Clypeus nearly convex, not compressed from the sides, apex sharply rounded and

not inflexed; scutellum somewhat flattened; propodeum not marked with

black; second tergite striate; large, 10 mm brevipetiohis, new species,

12. Lateral carinae of scutellum strong to apex; clypeal suture arched slightly above

level of foveae; malar space as long as basal width of mandible.

platynoiae, new species.

Lateral carinae of scutellum weak toward apex; clypeal suture not arched above

level of foveae; malar space shorter than basal width of mandible .... 13.

13, Eyes distinctly longer than width of face; compressed portion of abdomen scarcely

three times as long as deep, the third tergite much less deep than fourth.

facilis (Cresson).

Eyes not longer than width of face; compressed portion of abdomen slightly more

than three times as long as deep, the fourth tergite scarcely deeper than the

third tortricidis, new species.

14. All coxae black at least basally 15.

Coxae pale, at most the posterior pair black at base , 17.

15, Thorax with natauli and scutellum yellow, pleura more or less yellowish; orLital

ring broad and complete; ovipositor about twice as long as first tergite.

decoratus Gravenhorst.

Thorax entirely Mack; orbital ring narrow and incomplete 16.

16. Front coxae only white at apex; postpetiole not elevated above level of petiole,

scarcely twice as wide as petiole; ovipositor but little longer than first tergite.

brevicauda, new species.

All coxae white at apex; postpetiole elevated above level of petiole, twice as

wide as petiole; ovipositor one and one-half times as long as first tergite;

tergites beyond second more or less yellow at apex and below,

evclriae, new species.

17, Stigma fully half as wide as long; dorso-lateral carinae of petiole entirely obsolete;

wings milky hyaline with veins except stigma and costa very pale.

cookii Weed,

Stigma barely one-third as wide as long; dorso-lateral carinae of petiole distinct;

wings clear hyaline with dark veins 18,
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18, Compressed portion of abdomen distinctly more than three times as long as deep,
third tergito nearly as deep as fourth; diameter of posterior ocelli as long as

ocell-ocular line and much more than half as long as postocellar line; portion

of propodeum beyond insertion of coxae, viewed from above, deeply, con-

cavely emarginato laterally, the posterior lateral angle nearly riglit.

forbesii Weed.
Compressed portion of abdomen barely three times aa long as deep, third tergite

distinctly less deep than fourth; diameter of posterior ocelli distinctly

shorter than ocell-ocular line and barely more than half as long as postocellar

line; portion of propodeum beyond insertion of coxae shallowly concave, the

posterior lateral angle obtuse epngoges, new species.

19, Head subrostriform; malar space much longer than basal width of mandible.

roslratus, new epeciea.

Head not subrostriform; malar space rarely as long as basal width of mandible,

most frequently shorter 20.

20, All coxae pale, the hind pair not at all black or blackish at base 21.

At least the hind coxae black or blackish at base 26.

21|Prothorax much paler than surrounding areas 22.

Protliorax concolorous with surrounding areas 25.

22. Mesoscutum entirely black 23.

Mesoscutum with notauli or lateral lobesdifferently colored 24.

23. Scutellum black; clypeus very weakly rounded at apex, nearly truncate; inter-

foveal line but little greater than foveo-ocular line (shortest distance from

fovea to eye) cleridivorus, new species.

Scutellum red; clypeus strongly rounded apically; interfoveal line nearly twice

as long as foveo-ocular line similis, new species.

24. Thorax laterallj'^ largely black or blackish plesius, new speciea.

Thorax laterally largely red. rosac, new species.

25. Ovipositor sheath little more than twice as long as first tergite; malar space much
shorter than basal width of mandible; eyes large, much longer than width of

face tciralophae, new species.

Ovipositor sheath nearly four times as long aa first tergite; malar space subequal

to basal width of mandible; eyes smaller, not much longer than width of

face tercbratus, new species.

26. Small species (6 mm. or less) with abdomen black throughout, sometimes obscurely

reddish in middle 27.

Large species (7 mm. or more) with first two tergites (occasionally only first one)

black, the others red or piceous, sometimes more or less yellow or black or

both 28.

27. Face fully a third wider than length of eye; eyes strongly divergent below;

clj'peus and mandibles piceous, the former very weakly separated, rather

narrow, and much more than half as long as wide; ocelli scarcely half as wide

as ocell-ocular line; temples broad, strongly rounded.

mordellistcnoe, new epeciea.

Face scarcely wider than eye length; eyes scarcely divergent; clypeus and mandi-

bles yellow, the former distinctly separated and scarcely half as long as broad;

ocelli nearly as wide as ocell-ocular line; temples narrow, flattened; orbital

ring interrupted at top of eye with a large triangular spot in the interruption

which nearly reaches the lateral ocellus.

incomplclus (Provancher).

28. Scutellum strongly convex, without lateral carinae or ridges; tergites beyond

third strongly compressed 29.

Scutellum carinate or ridged laterally and usually flattened; tergites not strongly

compressed 30.

77403—Proc. N. M. vol. 53—17 33
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29. Propodeum extending beyond middle of coxae; first tergite with ventral edgoj

parallel, not enclosing sternite; orbits broadly yellow; second tergite nearly

six times as long as basal width, nearly parallel-sided; tergitcs beyond second

bright red rohucri, new species.

Propodeum not extending to middle of coxae; first tergite with ventral edges

approximating below and nearly enclosing sternite; orbits narrowly yellow;

second tergite only about four times as long as basal width, much wider at

apex; tergites beyond second piceous anomalus, new species.

89. Wings very dark; first two tergites black, others red with ventral and apical

margins yellow; oAipositor twice as long as first tergite; petiolar area twice

as long as areola, carinae strong; mandibles stout; eyes divergent below, face

distinctly wider than length of eye fusdpcnnis (Cresson)

.

Wings hyaline or faintly dusky 31.

31. Clypeus much more than half as long as interfoveal line, strongly rounded at

apex 32.

Clj'^peus not or but little more than half aa long as interfoveal line, very weakly
rounded at apex 34.

32. Face and clypeus entirely black, the latter long, strongly convex, densely pimc-

tate; petiole without carinae or foveae; antennae short, hardly longer than

head and thorax together .nigridypcalis, new species.

Face at sides and clypeus yellow, the latter broad, weakly convex, weakly punc-

tate, polished; petiole with strong carinae and deep foveae; antennae much
longer than head and thorax toget her 33.

33 All legs slender; natauli and scutellum marked with yellow; ovipositor as long

as abdomen hilincatus, new species.

Legs stout, especially hind femora; notauli not marked; ovipositor scarcely

half as long as abdomen hyalinipennis (Cresson).

34. Tergites beyond second contrastingly colored with black, red, and wliitish;

orbits narrowly yellow, broadly interrupted below and above antennae, not

swollen above antennae gallaecola, new species.

Tergites beyond second entirely red; orbits broadly yellow, complete except for

brief interruption opposite ocelli, swollen above antennae 35.

35. Scutellum with lateral carinae weak except at base, narrowly rounded at apex;

areola much shorter than petiolar area, broadly pentagonal; wings hyaline;

postpetiole strongly swollen above level of petiole; cheeks beliind mandibles

very strongly rounded orbitalis (Cresson).

Scutellum with lateral carinae strong to apex, nearly quadrate; areola nearly as

long as petiolar area, elongate pentagonal; wings slightly dusky; postpetiole

hardly swollen above level of petiole, cheeks not especially strongly rounded.

obereae (Viereck)

.

MALES.

Petiole with ventral margins of tergite approximating below and nearly enclosing

sternite, never parallel; propodeum reaching to or beyond middle of dorsal

surface of hind coxae; stigrna narrow with radius originating at or near the

middle (subgenus Cremastus Gravenhorst) 1.

Petiole with ventral margins of tergite \\'idely separated, parallel or nearly, not

enclosing sternite; propodeum not reaching to middle of dorsal surface of

hind coxae; sfgma broad and with radius originating beyond middle (sub-

genus Zaleptopygus Viereck) 9.

1. Thorax testaceous or yellow, sometimes more or less black dorsally or ventrally. 2.

Thorax black, sometimes ^vith yellow markings dorsally or laterally 6.

2. Eyes and ocelli small, neither ocell-ocular line nor malar space especially reduced

in length 3.

Eyes and ocelli very large, both ocell-ocular line and malar space very much
reduced in length 4.
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3. Diameter of lateral ocellus longer than ocell-ocular line; malar space shorter than

basal w-idth of mandible; ocellar and occipital black ppofa much reduced;

thorax largely pale yello^\', the mesoscutum and propodeum marked u-ith

bro'ATi Jlariceps, new tpecies.

Diameter of lateral ocellus shorter than ocell-ocular line; malar space as long aa

basal width of mandible; ocellar and occipital black spots broadly confluent,

the former extending to base of antennae; thorax testaceous \vith black

markings above platynotae, new species.

4. Diameter of posterior ocellus distinctly shorter than postocellar line; areola and

petiolar area distinctly separated minor, new species.

Diameter of posterior ocellus equal to or greater than postocellar line, at least not

distinctly shorter; areola and petiolar area confluent or only indistinctly

separated 5.

5. Diameter of posterior ocellus equal to postocellar line; petiole subequal in length

to dorsal length of propodeum facib's (Cresson).

Diameter of posterior ocellus greater than postocellar line; petiole distinctly

shorter than dorsal length of propodeum breripetiolus, new species.

6. Hind and middle coxae throughout and front coxae broadly black; orbital ring

A'ery narrow behind the eyes and broadly interrupted above and below;

face black medially, this mark confluent with the black of malar space.

brevicauda, new species.

Hind and middle coxae at most black at base, front coxae entirely yellow; orbital

ring broad and complete or at most narrowly interrupted behind the eye;

face entirely yellow or if marked with black the malar space is j^ellow 7.

7. St:gma nearly half as wide as long; wings milky hyaline with veins except stigma

and costa very pale cookii Weed

.

Stigma barely one-thii'd as ^vide as long; wings clear hyaline with dark veins. . 8.

8. Eyes and ocelli not large, former hardly longer than width of face, latter subequal

to ocell-ocular line; malar space subequal to basal width of mandible;

pronotum and mesoscutum laterally yellow marked . . .epagoges, new species.

Eyes and ocelli very large, former much longer than width of face, latter much
broader than length of ocell-ocular line; malar space very short; pronotum

and mesoscutum black except a small, obscurely bro%vni8h spot in front of

tegula forbcsii Weed.

9. All coxae pale, the hind pair not at all black or blackish at base 10.

At least the hind coxae black or blackish at base 12.

10. Eyes and ocelli not especially large, malar space and ocell-ocular line not espe-

cially reduced, face broad tetralophae, new species.

Eyes and ocelli very large, malar space and ocell-ocular line much reduced, face

narrow 11.

11. Thorax and propodeum, especially the latter more or less black . . .reliniae Cresson.

Thorax and propodeum entirely testaceous delicatus (Cresson).

12. Small species with abdomen black throughout or obscurely reddish in middle,

tergjtes never apically yellow 13.

Larger species wiih first two tergites (occasionally only first one) black, the

others red or piceous, sometimes more or less yellow or black or both, occa-

sionally almost entirely black but with apical tergites narrowly yellowish . . 14

13. Clypeus rather narrow, much more than half as long as wide, and weakly separated

from face; posterior ocellus narrower than ocell-ocular line; tergites 3 and 4

piceous or reddish; orbital ring M-ith a broad interruption opposite ocelli,

the yellow color not touching the lateral ocellus. .mordelUstcnae, new species.

Clypeus broad, distinctly less than half as long as \vide, and with suture deeply

impressed; posterior ocellus fully as wide as ocell-ocular line; all tergites

entirely black; orbital ring extended triangularly and touching the lateral

ocellus, interrupted on each side of the triangular spot

incompletua (Provanchcr).
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14. Wings very dark; lateral ocellus about twice as great in diameter as length of
ocell-ocular line audax {Qressony

Wings hyaline or very faintly dusky; ocelli distinctly either larger or smaller. . 15
15. Clypeus much more than half as long as interfoveal line, strongly rounded at

apex; diameter of lateral ocellus scarcely as long as ocell-ocular line 16
Clypeus not or but little more than half as long as interfoveal line, very weakly

rounded at apex Ig
16. Wings clear hyaline, venation strong; notauli and scutellum marked with yel-

^^'^- - bilineaius, new species.
Wings milky hyaline ; notauli and scutellum black _ 17

17. Venation, except stigma, very pale; clypeus and face convex; eyes deeply con-
vex; temples flattened, sloping; vertex abruptly sloping backward from
ocelli, not elevated above ocelli; petiolar area little longer than areola.

vierccU (Cockerell).
Venation dark; clypeus and face flat; eyes shallowly convex; temples strongly

rounded; vertex beliind ocelli elevated above ocelli; petiolar area nearly
twice as long as areola hyalinipennis (Cresson).

18. Tergites beyond second varied with black, red, and yellow, occasionally almost
entirely black, with only the third reddish and the apical ones narrowly
tipped with yellow; orbits narrowly yellow, broadly interrupted below and
above antennae, not swollen above antennae; diameter of lateral ocellus
shorter than ocell-ocular line gallaecola, new species.

Tergites beyond second entirely red; orbits broadly yellow, complete except for

brief interruption opposite ocelli, swollen above antennae 19
19. Eyes and ocelli very large, former much longer than width of face and parallel

within, malar space and ocell-ocular line very short orbitalis (Creseon).
Eyes and ocelli small, former about as long as width of face and divergent below,

malar space and ocell-ocular line long .obereae (Viereck).

CREMASTUS (CREMASTUS) LONGIGENALIS, new species.

Female.—Length 10 mm., antcmiae 6 mm., ovipositor 1.7 mm.
Head in front view subtriangular, the malar space distinctly longer
than basal width of mandible, clypeus long and subacutcly romided
at apex, the suture weak; face longitudinally elevated in middle,
finely and densely punctate, slightly wider than greatest eye-length;
temples nearly flat; occipital carina broadly interrupted above; post-
ocellar hne distinctly longer than ocell-ocular lino and nearly twice
as long as diameter of a lateral ocellus. Thorax, especially propo-
deum long, the latter gradually sloping from base to apex and reach-
ing distinctly beyond middle of hind coxae; pronotum laterally pol-
ished above, irregularly rugulose below; mesoscutum and scutellum
finely opaquely punctate, notauh deep and more strongly sculptured,
broadening posteriorly; prescutum prominent; mesopleura with lon-
gitudinal impression transversely rugulose, the area above pohshed
and that below finely punctate, as are also the sternum and meta-
pleura; propodeum with areola and petiolar area not separated, all

dorsal and lateral areas except basal areas transversely rugulose,
basal and pleural areas punctate; legs slender, hind basitarsus about
three-fifths as long as tibia and about as long as next three tarsal
joints together; stigma loss than half as wide as long, radius originat-
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ing very slightly behind middle; angle of radius very widely obtuse,
second abscissa sinuate. Abdomen very slender, slightly more tlian

twice as long as head and thorax united; petiole cylindrical, without
carinao or foveae, ventral margins of tergite mooting bolow and
inclosing stomite; postpetiole weakly striate, hardly more than half
as long as petiole; second tergite nearly five times as long as wide at

base, its sides nearly parallel, obscurely longitudinally striate, as is

also the base of third tergite; ovipositor only about as long as first

tergite.

Black and rufous; head black, mandibles, palpi, clypeus at each
side, anterior and superior orbits narrowly, and scape beneath yellow,

malar space piceous; thorax black with upper posterior part of mcso-
pleura, metapleura except lower margin, and propodeum, except largo

basal median spot and small apical spot, rufous; scutellum, togulao,

and wing bases yellow; coxae black at base, testaceous at apex, as are

also hind trochanters, middle and hind femora, except at apex; hind
tibiae and tarsi, rufofuscous, rest of legs testaceous; abdomen with
petiole, second tergite, except at apex, and all tergites beyond fourth

black, otherwise rufous.

Type-locality.—Mount Washington, Now Hampshire, 5,000-5,500

feet.

Other locality.—Hanover, New Hampshire.

Type.—Cut. No. 20253, U.S.N.M.

Described from two females. The paratype differs from the type

only in having the yellows and reds slightly paler.

CREMASTUS (CREMASTUS) LONGIVENTKIS, new species.

Female.—Length 13 mm., antennae 7 mm., ovipositor 2 mm.
Head in front view subtriangular, eyes distinctly divergent, scarcely

as long as greatest width of face, face scarcely elevated in middle,

occipital carina broadly interrupted in middle, temples nearly flat,

strongly sloping, malar space slightly longer than basal width of

mandible, mandibles about two-thirds as wide at apex as at base,

interfoveal line about a fourth longer than foveo-ocular line, clypeus

subangular at apex, rather strongly convex both longitudinally and

in profile, slightly shorter than interfoveal line, suture nearly straight

between foveae; lateral ocellar, postoceUar, and ocell-ocular lines in

about the proportions of 1 : 2 :1 .5, the ocelli equal in size, their diameter

equal to the lateral ocellar line; face and clypeus finely but distinctly

punctate, head otherwise granular, except polished occiput. Thorax

strongly tapering, the propodeum sloping nearly from base and ex-

tending distinctly beyond middle of coxae ;pronotum strongly rugidoso-

punctate; mesoscutum finely, densely punctate, more strongly so in

position of weakly impressed notauli; mesopleura polished and

weakly rugulose in longitudinal impression, otherwise as well as

sternum densely punctate, sternauli weak: soutcllTun with distinct
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well separated punctures, strongly convex, not margined; metaplcura
sculptured much like lower part of mesopleura; propodeum with
areola and petiolar area separated, the former about four-fifths as
long as latter and about twice as long as wide, both areas transversely
rugose, basal areas punctate, lateral and pleural areas rugoso-
punctate; legs very slender, hind basi-tarsus distinctly more than half
as long as tibia and about equal to next three joints united, last joint
hardly more than half as long as third; wings hyaline; stigma about
two-fifths as wide as long, radius arising slightly beyond middle,
second abscissa of radius sinuate; second recurrent nearly inter-
stitial, basal vein nearly straight, second discoidal cell about two-
fifths as wide at base as at apex, nervulus interstitial, nervellus
slightly antefurcal, hardly broken. Abdomen strongly impressed
beyond second segment, slightly more than twice as long as head and
thorax, petiole cyhndrical, without carinae or foveae, much longer
than postpetiole, and with the sternite inclosed by the tergite; second
tergitc about six times as long as wide at base, parallel-sided, longi-
tudinally aciculate, its spiracles in the middle; ovipositor slighSy
shorter than first tergite.

Rufo-testaceous with lighter and darker markings as follows:
Orbits, clypeus, mandibles, palpi, scape below, lower edge of pro-
notum, notauh, scutellum, coxae at apex, trochanters abov'e, a broad
longitudinal band on mesopleura, tegidae, wing bases various shades
of yellow, darker on thorax; antennae, facial tubercle, occiput,
©cellar triangle, area between scutellum and wings, postscutellum,'
large triangular spot in basal middle of propodeum and reaching apex
of areola, sternauli, petiole at base, second tergite except at^'apex,
third at base, fifth in dorsal middle, and others entirely, hind tro-
chanters at base, and hind tibiae above, black or infuscated.

Type-locality.—Vienna, Virginia.

Other ZoraZit'^/.—Wellesley, ^lassachusetts.

Type.—-Cat. No. 20254, U.S.N.M.
Described from two females, the type taken by Mr. W. F. Turner,

May 12, 1915, and the paratype captured June 24, 1892. Except for
its slightly paler color, especially in the legs, the paratype is like the
type.

CREMASTUS (CREMASTUS) RUFICEPS. new species.

FemaU.—Lmgih. 10.5 mm., antennae 6.5 mm., ovipositor 4 mm.
Closely related to longivenirls Cushman from which it differs as
follows: Malar space barely as long as basal width of mandibles,
which are somewhat broader relatively at apex; face more strongly
elevated in middle; interfoveal line nearly a half longer than foveo-
ocular line: clypeus only about two-thirds as long as interfoveal line;
lateral ocellar, postocellar, and ocell-ocular lines in proportion of
1 : 1 .5 :1 ,

ocelli nearly 1 . Thorax similarly but less strongly sculptured
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throughout; notauli deep anteriorly; scutclhim less strongly convex,
with strong lateral carinae extending to apex; areola relatively

slightly shorter, nearly without rugae, other areas simply punctate;
hind basitarsus three-fifths as long as tibia, last joint distinctly more
than half as long as third; second recurrent not nearly interstitial,

narvellus rather strongly antefurcal. Abdomen hardly twice as long
as head and thorax; petiole with dorso-lateral carinae developed
toward apex, subparjillel-sided, longitudinally aciculate, its spiracles

slightly before middle, ovipositor somewhat more than twice as long
as first tergite.

Rufous with mandibles, palpi, scape below (orbits not pale) tegulae,

and legs, except hind tibiae and tai-si, paler; antennae, occiput,

ocellar triangle, a spot above each antenna, longitudinal spot on
prescutum, area surrounding scutellum, triangular spot on propodeum
reaching to apex of areola, prepectus, fii-st three tergitcs at base,

sixth entirely, and venter black or piceous; hind tibiae subannulato
with fuscous at apex and near base, hind tarsi fuscous, pale at base

Type-locality.—Milwaukee, Wisconsin.

Type.—Cat. No. 20255, U.S.N.M.

Described from a single female.

CREMASTUS (CREMASTUS) GRACILIS, new epecies.

Female.—Length 9 mm., antennae (broken), ovipositor 3 mm.
Closely related to ruficeps Cushman, with which it agrees in most of

the characters distinguishing that species from longiventris Cush-

man, but differing principally as follows: Temples more strongly

rounded; clypeus straight in profile, about three-fourths as long as

interfoveal line, strongly, evenly rounded at apex; mandibles nar-

rower at apex; malar space distinctly less than basal width of

mandible; eyes as long as greatest width of face; lateral ocellar,

postoccllar, and ocell-ocular fines in proportion of 1:2:1.5, ocelli 1.25;

sternauli strong; scutellum with carinae not extending to apex;

propodeum with carinae weaker, that separating areola and petiolar

area subobsolcte; nervellus very slightly postfureal; abdomen almost

exactly twice as long as head and thorax; second tergite distinctly

less than four times as long as basal width, distinctly wider at apex,

spiracles in middle; ovipositor almost exactl}^ twice as long as first

tergite.

Paler testaceous with pale color of head and its appendages,

including anterior and lower orbits, yellow; legs pale testaceous, tho

entire front legs, middle coxae, middle and hind trochanters being

nearly yellow, and the hind tibiae and tarsi infuscated, tho former

paler in middle; antennae brown; dark color of head confined to

occiput and ocellar triangle; thorax slightly paler anteriorly but

without markings; dark color of abdomen confined to median basal

spots on tergites 2 to 6, that of the fourth very weak.
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Type-locality.—Lexington, Kentucky.

Type.—Cat. No. 20256, U.S.N.M.
A single female.

CREMASTUS (CREMASTUS) GRACILIPES, new species.

Female.—Length 9 mm., antennae 5.5 mm., ovipositor 3.5 mm.
Allied to the three preceding species. Compared with longiventris

Cushman, it differs as follows: Head in front view more oval; eyes

less strongly divergent, fully as long as width of face; face rather

strongly elevated in middle, temples strongly rounded; malar space

slightly shorter than basal width of mandibles; foveo-ocular lino

about two-thirds as long as interfoveal line; clypeus broadly rounded

at apex, about two-thirds as long as interfoveal line. Thorax stouter,

propodeum extending barely beyond middle of coxae; thorax

throughout similarly but less strongly sculptured; notauli rather

strong anteriorly; sternauli weak; areola only about a half longer

than wide and about three-fifths as long as petiolar area; petiolar

area only distinctly rugose, others punctate to rugoso-punctate; legs

slender; radius arising from very near middle of stigma; second

abscissa of radius nearly straight; second recurrent distinctly,

though briefly, postfureal; second discoidal cell nearly half as wide

at base as at apex; ncrvellus strongly antefureal; mediclla entirely

obsolete before nervellus. Abdomen almost exactly twice as long as

head and thorax; petiole flattened above and with distinct dorso-

lateral carinae; second tergite about four times as long as wide at

base, considerably wider at apex, finely aciculate; ovipositor about

twice as long as first tergite.

Rufo-testaceous with following paler and darker markings; man-
dibles, palpi, scape below, tegulae and wing bases, notauli, scutellum,

legs, except basal and apical annulations of hind tibiae and hind

tarsal joints, stramineous (no distinct orbital markings); antennae,

occiput, vertex and frons in middle, longitudinal spot on prescutima,

spot embracing region about scutellum and base of propodeum as in

longiventris, all tergites except at apex and at sides beyond second

black or piceous.

Type-locality.—East Marsh, District of Columbia.

Host.—Dicymolomia julianalis.

Type.~C&t. No. 20257, U.S.N.M.

One female reared from cattail by E. S. G. Titus, July 16, 1903.

CREMASTUS (CREMASTUS) FERRUGINEUS Davis.

Cremastus ferrugineus Davis, Trans. Amer. Ent. Soc, vol. 24, 1897, p. 364.

A single female from southern Illinois agrees with the description

in uU respects except that the occipital black spot is obsolescent.

This snecimen was used in placing the species in the key.
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CREMASTUS (CREMASTUS) FLAVICEPS, new species.

Female.—^Length 7 mm., antennae 4 mm., ovipositor 2 mm. Dis-

tinct from the first two species described above in its much shorter

malar space and from the last four in its inwardly ])arallel eyes.

Head from in front broadly oval; temples weakly rounded, strongly

sloping; eyes straight and parallel within and about as long a.s width
of face; face elevated in middle, impressed at sides, minutely sparsely

punctate, foveo-ocular line three-fourths as long as interfoveal lino,

clypeus about as long as the former, broadly, evenly rounded at

apex; malar space equal to basal width of mandible; lateral ocoliar,

postocellar, and ocell-ocular lines in proportions of 1:2:1.25, ocelli 1;

occipital carina weak and broadly interrupted above. Thorax stout,

propodeimi rather steeply sloping from near base and barely reaching

middle of coxae; notauli fairly strong anteriorly; mesonotum dis-

tinctly punctate, more sparsely in middle and more densely in posi-

tions of notauli; scutellum punctate, strongly convex and with

weak lateral carinae extending to apex; thorax laterally rather

wealdy, sparsely punctate except pohshed longitudinal, mesopleural

impression, sternauli weak, metapleura more strongly punctate;

propodcal carinae rather weak, areola and petiolar area not dis-

tinctly separated but both transvei*sely rugulose, the combined

areas about four times as long as wide at costulae; other areas,

especially basal lateral and middle pleural, punctate; legs slender,

hind basitarsus little more than half as long as tibia and scarcely as

ong as next three joints; stigma about half as wide as long, radius

distinctly beyond middle; second abscissa of radius straight nearly

to apex; second recurrent very nearly interstitial, basal vein nearly

straight, its inner angle with median acute; nervcllus interstitial;

second discoidal cell slightly less than half as long at base as at apex;

all veins of hind wing pale and weak, the nervcllus straight and per-

pendicular. Abdomen less than twice as long as head and thorax;

first tergite distinct!}'- longer than second, petiole cylindrical without

carinae or foveae, stcrnite inclosed by tergite; second tergite three

times as long as basal width, much wider at apex, longitudinally

aciculate; remaining tergitcs laterally weakly punctate; ovipositor

one and one-half times as long as first tergite.

Testaceous; head, including mouth parts and scape beneath,

flavous with ocellar triangle black, occiput and spot above each

antenna brownish; rest of antennae dark brown; proscutum with a

longitudinal dark spot which is nearly black at its anterior and poste-

rior ends and pale brownish in the middle, lateral lobes of mesoscutum

brownish; scutellum pale testaceous, surroundc<l by blackish which

extends backward to form a large, subtri angular spot at base of pro-

podeum; prepectus blackish; petiole and second and third tergitcs

blackish at base, the second nearly to apex in middle; wings hyahno.
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Male.—Differs from female principally as follows: Ocelli distinctly

greater than ocell-ocular line; second recurrent distinctly postfureal

;

hind legs, especially tibiae, stouter, postpetiole much narrower and
parallel-sided; petiole with weak dorso-lateral carinae; testaceous

color of thorax, and to some extent that of abdomen, replaced by yel-

low; prescutal spot more nearly uniformly brownish; all tergites

more or less brownish at base.

A single paratype male differs from the allotype in having the

stigma narrower with radius nearly in middle, second recurrent

strongly postfurcal, and all tergites beyond third entirely yellow.

Type-locality.—Grand Junction, Colorado.

Other locality.—Port Lavaca, Texas (allotype).

Type.—Cat. No. 20258, U.S.N.M.

Described from one female reared June 2, 1904, from Pvlvinaria

higeloviae by E. S. G. Titus at the typo locality and two males, the

allotype collected August 27, 1907, by J. D. Mitchell. The allotype

has lost both antennae.

CREMASTUS (CREMASTUS) GRACILIVENTRIS, new species.

Female.—^Length 9 mm., antennae 6 mm., ovipositor 3 mm. Re-

lated to Jlaviceps Cushman in the entire lack of carinae on the petiole

and in the parallel eyes, but otherwise differing as follows: Temples

nearly flat; eyes distinctly longer than width of face; foveo-ocular

line about two-thirds as long as interfoveal line; clypeus slightly

longer, subacutely rounded at apex; malar space slightly less than

basal width of mandibles; lateral ocellar, postocellar, and ocell-

ocular lines 1:2:1.5, ocelli I. Thorax more slender, propodeum less

steeply sloping, and reaching beyond middle of coxae; mcsoscutum
nearly uniformly, sparcely punctate; scutcllum rather flat above,

carinae strong; thorax laterally densely strongly punctate, the longitu-

dinal impression finely rugulose
;
propodeal carinae rather strong, all

areas except basal areas more or less transversely rugulose, median
most strongly and pleural least strongly so, the latter also punctate as

are the basal areas, the combined areola and petiolar area more than

four times as long as wide at costulae; hind basitarsus about three-

fifths as long as tibia and fully as long as next three joints; stigma

about one-third as wide as long, radius at middle; second recurrent

distinctly postfurcal; basal vein rather strongly bent inward; veins

of hind wing stronger. Abdomen twice as long as head and thorax;

first tergite not distinctly longer than second; second tergite some-

what more than four times as long as basal width, not much wider at

apex; ovipositor considerably more than one and one-half times as

long as first tergite, though less than twice as long.

Testaceous; head testaceous with mouthparts and orbits yellow,

oceUar triangle and small occipital spot blackish; antennae piceous,

paler toward base, scape beneath yellowish; thorax nearly uniform
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testaceous, without markings, though shghtly paler on the prothorax
and scutellum; tergites 1 to 3 at base and 5 and 6 entirely piceous or

blackish; wings faintly yellowish hyaline.

Type-locality.—Washington, District of Columbia.
Other localities.—Rosslyn, Virginia, Southern Illinois, Ohio, Penn-

sylvania, Biscayne Bay, Florida.

Tyye.—Qat. No. 20259, U.S.N.M.

Described from three specimens from the District of Columbia (type

and paratypes a and g), one from Rosslyn, Virginia (paratypo h), two
from Biscayne Bay, Florida (paratypes c and d), one from Ohio (para-

type e), one from Pennsylvania (paratype/), and one from southern

Illinois (paratype h). Paratypes a and d arc very like the type. difTering

slightly in size and in intensity of color at apex of abdomen. Paratype

e also differs in having the head darker without distinct pale markings

(possibly stained); paratypes/, g, and h show progressive degrees of

development of a black spot at the base of the propodeum and around

the scutellum, and enlargement of the occipital and ©cellar spots until

in h these are broadly united.

CREMASTUS (CREMASTUS) MINOR, new species.

Female.—Length 7 mm., antennae 4 mm., ovipositor 2 mm.
Head in front view nearly oval, checks below eyes slightly rounded;

face in middle elevated, clypcus convex, both transversely and in

profile, about two-thirds as long as interfoveal line and about equal

to foveo-ocular line, suture curved above foveae; malar space slightly

shorter than basal width of mandible; eyes slightly longer than

width of face, parallel within; temples strongly rounded; lateral

occllar, postoccllar, and occll-ocular linos 1:1.75:1, ocelli 1. Thorax

slender, propodeum gently sloping and reaching distinctly beyond

middle of coxae; thorax as a vrhole rather weakly punctate, pol-

ished in the longitudinal impression of mcsopleura, notauli distinct

anteriorly and more heavil}^ sculptured, stcrnauli weak; scutellum

convex, without carinae; propodeum with areola separated from

petiolar area and distinctly shorter, apical areas transversely rugu-

lose, others punctate; legs slender, hind basitarsus about three-

fifths as long as tibia and about as long as next three united, last

tarsal joint nearly as long as third; stigma two-fifths ns wide as long,

radius slightly behind middle; second abscissa of radius nearly

straight; second recurrent distinctly postfurcal; basal vein nearly

straight; nervulus interstitial; nervellus perpendicular, not broken.

Abdomen distinctly less than twice as long as head and thorax;

first tcrgite barely longer than propodeum, petiole flattened above,

with strong carinae and with sternite nearly inclosed by tergitc;

second tergite nearly four times as long as basal width of lirst, not

longitudinally aciculate; first two tergites together about as long as

rest combined; ovipositor about twice as long as first tcrgite.
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Rufo-testaceous; head yellow with face reddish in middle, occipital

and ocellar spots black; antennae dark brown, four basal segments

pale beneath; thorax with black V-shaped spot extending from

anterior wings to nearly middle of propodeum; scutellum yellowish;

prcpectus blackish; legs pale testaceous, hind tibiae near base and at

apex and tarsi, except at base, infuscatod; wing veins rather pale

especially in hind wings, where they are nearly colorless. Abdomen
with all tergitcs more or loss infuscate dorsally at base, weakly so

beyond third, second with black median stripe extending nearly to

apex.

Male.—Length 5.5 mm., antennae 4 mm. Eyes nearly one and

one-half times as long as width of face; malar space very short;

ocelli large, more than twice as great in diameter as occll-ocular line

and nearly equal to postocellar line. Face entirely yellow; dark

markings more extensive throughout and more contrasting with

pale colors. Otherwise like female.

Type-locality.—New Jersey.

Other localities.—Whitesbog, New Jersey; Pennsylvania; Washing-

ton, District of Columbia; Benton Harbor, Michigan; Chicago,

Illinois; and Onaga, Kansas.

Type.—Cat. No. 20260, U.S.N.M.

Described from six females and four males as follows: The type

female reared by Miss Murtfoldt, June 22, 1890, under Bureau of

Entomology No. 928", as a parasite of Rhopohota vacciniana; the

allotype reared by H. B. ScammcU, August 2, 1915, under Quaintance

No. 126SI from the same host, at Whitesbog, New Jersey, paratypes a

(female) and h (male) from Onaga, Kansas; paratype h (female)

reared July 2, 1902, at Chicago, Illinois, from Gnorimoschema artemisi-

ella; paratype c (female) reared from an unknown lepidopterous stem

borer in Aster (locality unknown); paratype d (female) reared by
H. G. Ingerson, August 15, 1915, under Quaintance No. 12525,

from Gelecliia, species at Benton Harbor, Michigan; paratype e

(female) reared May 6, 1912 from pecan cigar case bearer at Victoria,

Texas, by J. D. Mitchell; paratype/ (male) from Pennsylvania; and

paratype g (male) reared August 8, 1904, from Eucosma sirenuana

on Ambrosia trijida at Washington, District of Columbia, by W. D.

Kcarfott.

Except for some variation in size, the most striking difTerences

displayed by the paratypes in both sexes consist in a gradual increase

in the extent of the dark color markings with the addition in c, d, and

^ of a prescutellar black spot. The beginnings of this black spot

are visible in all of the other paratypes.
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CRE.V1A3TU3 (CRE.MASTU9) BREVIPETIOLUS, new species.

Female.—Length 9.5 mm., antennae G mm., ovipositor 3.5 mm.
Eyes very slightly longer than width of face; clypeus narrowly
rounded at apex, about two-thirds as long as intcrfoveal lino, foveo-

ocular lino about throe-fifths as long as interfoveal; malar space

about two-thirds as long as basal width of mandible; checks below
eyes straight, not at all rounded; face densely, minutely punctate,

head otherwise impunctate; temples weakly rounded; lateral

ocellar, postocellar, and ocell-ocular lines in proportion of 1:1.5;1.25,

ocelli 1. Thorax rather slender, propodcum gently sloping and
reaching about three-fourths of way to apex of coxae; pronotum
polished, somewhat weakly rugulose; notauli distinct and more
densely sculptured than surrounding area, prescutum more densely

punctate than lateral lobes; scutellum polished, sparsely punctate,

flattened above and with strong lateral carinae; mesosternum and

mesopleura rather densely punctate except in polished longitudinal

impression; sternauli weak; metapleura very weakly punctate;

propodeum with all, except basal, areas more or loss transversely

rugulose, especially apicallv, basal areas very sparsely punctate,

shagreened; areola and petiolar area separated, the latter much the

longer; hind legs, especially femora, rather stout, basitarsus about

two-thirds as long as tibia and nearly as long as remaining four

joints together, last joint barely two-thirds as long as third; stigma

about two-fifths as wide as long, radius slightly beyond middle;

second abscissa of radius nearly straight; second recurrent post-

furcal; basal vein nearly straight; nervulus interstitial; nervellus

perpendicular, nearly straight. Abdomen distinctly less than twice

as long as head and thorax united; first tergite barely as long as

propodeum; petiole with lateral carinae strong in front of spiracle,

but fading out toward base; sternite inclosed by tergite; postpetiole

rising but little above level of petiole; second tergite fully as long

as first, slightly more than three times as long as basal width, scarcely

wider at apex, longitudinally aciculate; first and second tergites

together much longer than remaining tergitcs united: ovipositor twice

as long as first tergite.

Rufo-testaceous; head with face, mouth parts, and orbits yellowish-

testaceous, occiput and ocellar triangle black; scape and pedicel

pale, flagellum brown, paler at base; prescutum and lobes of mesos-

cutum slightly infuscatc; scutellum yellow, area surrounding it and

faintly involving basal middle of propodeum slightly infuscatc; legs

nearly uniform pale rufo-testaccous, the front coxae and all trochanters

slightly paler and hind tibiae and tarsal slightly fuscous; first three

tergites infuscatc at base, second with longitudinal median stripe

rcachincr about two-thirds of its length.
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Male.—Length 8 mm., antennae 5.5 mm. Eyes one and one-half

times as long as width of face; malar space practically obsolete; foveo-

ocular line less than half as long as interfoveal; lateral ocelli greater

in diameter than postocellar line, nearly touching the eyes. Propo-

deum barely reaching middle of coxae, more weakly sculptured, tho

rugulosity confined to apical areas; tarsal joints beyond first relatively

longer, the basitarsus being barely as long as next three joints;

nervulus antefurcal (obliterated below in both wings). First torgito

distinctly shorter than propodeum and than second tergite, the two
combined not longer than remaining tergitcs united. Lacks almost

entirely infuscation of thorax, and occiput is rufous instead of black.

Type-locality.—Rosslyn, Virginia.

Type.—Cat. No. 20261, U.S.N.M.

Described from one female and one male collected at type locality

by H. H. Smith.

CKEMASTUS (CHEMASTUS) PLATYNOTAE, new species.

Female.—Length C mm., antennae 3 mm., ovipositor 2 mm. Head
from above more than twice as wide as long, temples weakly rounded;

eyes parallel, about as long as width of face; malar space about as

long as basal width of mandible; clypeus strongly rounded at apex,

about two-thirds as long as interfoveal line, which is nearly twice as

long as foveo-ocular line; face shining, weakly punctate, densely

so at sides; head otherwise shagrcened; diameter of ocelli slightly less

than half as long as postocellar line, which is about a third longer

than ocell-ocular line. Thorax slender, propodeum gently, arcuately

sloping and reaching distinctly beyond middle of coxae; pronotum
laterally shagrcened, impunctatc; mesoscutum sparsely punctate,

prescutum more densely so, notauli strong, scutellum punctate,

with strong lateral carinae; mesosternum and pleura rather densely

punctate, the latter polished, impunctate above; metapleura similarly

punctate; propodeal carinae strong, areola and petiolar areas con-

fluent, areas shagrcened, very sparsely, wealdy punctate, petiolar

area sparsely transversely rugose; stigma about two-fifths as wide

as long, radius arising in middle; second discoidal cell about one-

third as wide at base as at apex; hind basitarsus barely half as long

as tibia and much shorter than remaining joints united. Abdomen
twice as long as head and thorax, compressed portion less than three

times as long as deep, fourth tergite much deeper than third, first

and second tergites together slightly longer than rest of abdomen;

first longer than second; petiole with carinae obsolete toward base,

flattened above toward apex, tergite inclosing sternite, postpetiole

strongly elevated above level of petiole; second tergite obscurely

striately shagrcened, about four times as long as wide at base, slightly

wider at apex; ovipositor a little less than twice as long as second

tergite.
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Head yellow with occiput, vertex, and front black, the spots
broadly confluent, scape and pedicel palo below, flagelluni bluck;

thorax rufo-testaccous; scutolluni yellow; notauli faintly y(^llowi.sh;

tcgulao and wing bases whitish; proscutum medially, depression

before scutellum, space between scutcUum and wings, basal middle
of propodcum, metastcrnum and prcspectus black; wings hyaline,

veins brown; legs testaceous, front and middle coxae, apices of hind
coxae, and all trochanters whitish, hind femora darker, their tibiae

and tarsi infuscatcd. Tergitcs 1 and 2 and basal middle of others

black or piccous, tergitcs otherwise reddish, paler below.

Male.—Length 5 mm., antennae (broken). Differs from female
as follows: Eyes slightly divergent below, shorter than greatest width
of face: foveo-ocular line two-thirds as long as interfovcal line; ocelli

very little larger; punctuation of thorax throughout less dense; sculp-

ture of propodcum somewhat stronger; petiolar carinae stronger

toward base, tergite not completely encircling sternite; postpetiolo

barely elevated above level of petiole.

Colored like female except that the pronotum is yellow, the de-

pression in front of scutellum is darker; the whole propodcum black;

metapleura darker; red color of abdomen replaced by yellowish and
dark color more sharply defined.

Type-locality.—Tempe, Arizona.

Host.—Plati/nota jlavedana.

Type.—Cat. No. 20262, U.S.N.M.

Described from two females and two males reared from the host by
R. N. Wilson under Webster No. 7205, August, 1914.

Paratype a (female) differs from the type in being smaller and in

having the prescutal spot less distinct and the petiole piccous, al-

though otherwise generally slightl}^ darker. Paratype h (male) is

slightly smaller than the allotype, has the propodcum less exten-

sively black, and the matapleura colored like the mesoplcura.

CREMASTUS (CREMASTUS) FACILIS (Cresson).

Porizonfacilis Cresson, Trans. Amer. Ent. Soc, vol, 4, 1872, p. 175.

Porizon macer Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 175.

Both facilis and macer are represented by paratypes in the United

States National Museum, the former only by males and the latter by
both sexes. A large series of males from the Belfmge collection ixnd

otlier som'ccs shows that, as suggested b}" Cresson in his description

of macer, the two species are undoubtedly the same, at least in the

male sex. Wliethor or not Cresson had the sexes properly associated

I do not know, as I have not seen the types of either species, and tlie

only female available is the paratype of macer. Tlie mnles vary in

color from those in which the thorax is black or piceous except for the

pronotum, notauli, scutellimn, and a yellow stripe on the meso-
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plcurum to those in which the black is reduced to a small spot at the

base of the propodeum and the space between scutellum and wings,

and in one specimen even this is obsolete. Tlie head and abdomen
vary to almost as great a degree. Besides the Texas specimens, this

species is represented from Pennsylvania, Ohio, Iowa, Kansas, Dis-

trict of Columbia, Virginia, North Carolina, Alabama, and New
Mexico.

CREMASTUS (CREMASTUS) TORTRICIDIS. new species.

Female.—Length 7 mm., antennae 4 mm., ovipositor 3 mm.
Related to platynotae Cushman, but differing from it as follows;

Diameter of ocelli slightly more than half as long as postocellar lino,

the latter twice as long as ocell-ocular luie. Pronotum laterally

weakly striate; second discoidal cell half as wide at base as at apex.

Compressed portion distinctly three times as long as deep, third ter-

gite nearly as deep as fourth.

In color very like platynotae, but occipital and ocellar spots are

separated; prescutum, prepectus, and metastemum not black; black

marldng of propodeum less extensive ; first tergite largely testaceous,

black at base, all others black, testaceous at apex.

Host.—Epagoges sulfureana.

Type-locality.—Nashville , Tennessee

.

Type.—C-At. No. 20263, U.S.N.M.

Described from one female reared with a nmnber of specimens of

C. epagoges, new species by C. C. Hill under Webster No. 11331.

CREMASTUS (CREMASTUS) DECORATUS Gravenhorst.

Crcmastus decoratus Gravenhorst, Ichn. Eur., vol. 3, 182S, p. 734,

Temelucha plutellae Ashmead, Can. Ent., vol. 36, 1904, p. 101.

This species has apparently been introduced into the United States

with one of its European hosts, Evetria huoliana, a specimen having

been reared from that host on Long Island, New York, mider Hop-
kins U. S. No. 13905 L, It is readily distinguished from the American

species most closely allied to it by its larger size and highly ornamented

thorax. Tlie lateral ocelli in the female are about as broad as the

length of the ocell-ocular lino and more than half as great as the post-

ocellar line. There is considerable variation in the thoracic color; in

the European specimen this is largely black, the type of plutellae

(Ashmead) has the thorax quite largely yellowish and reddish laterally,

while the American specimen is midway between these two in color.

CREMASTUS (CREMASTUS) BREVICAUDA, new species.

Female.—Length 6 mm,, antennae 4 mm., ovipositor 1.3 mm.
Eyes divergent below, scarcely longer 'than greatest width of face,

face medially elevated and punctate; clypeus nearly as long as inter-

foveal Hne which is but little longer than foveo-ocular line; malar

space about as long as basal width of mandibles, in front view straight

;

temples nearly flat; lateral ocellar, postocellar, and ocell-ocular
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lines in proportion of 1:1.5:1, ocelli slightly loss than^ 1. Tliorax

slender, propodoum reaching distinctly beyond middle of coxae;

prouotum polished laterally, punctate in upper posterior comer, ijio

punctuation spreading out along dorsal and posterior margins; meso-

scutum rather sparsely punctate, more densely so in the weakly
impressed notauli; scutellum strongly convex, punctate, with liiteral

carinae extending weakly to apex; mesostenmm and mesopleura

pimctate except longitudinal impression which is polished and weakly
transversely rugulose; metaplem*a pmictate; propodcal carinae weak,

all except basal areas and areola, which are very wealdy punctate,

weakly transvei'sely rugulose, areola and petiolar area separated, the

areola slightly the shorter; legs slender, hind basitarsus two-fifths

as long as tibia; stigma ncarlj^ half as wide as long, radius in middle;

angle of radius nearly right; second recurrent postfurcal, cubitus

nearly obsolete from shortly beyond recurrent; second discoidal

cell scarcely a third as wide at base as at apex; nervulus interstitial;

nervellus perpendicular, strongly curved outward. Abdomen only

about one and two-thirds times as long as head and thorax, first and

second tergites subcqual in length, first tergitc inclosing stemito,

petiole with carinae obsolete toward base, post petiole not rising above

level of petiole, only about one and one-haif times as wide as petiole;

second tergite nearly four times as long as basal width, much wider at

apex, longitudinally striate; remaining tergites distinctly shorter

than 1 and 2 miited; ovipositor httle longer than first torgite.

Black; head and thorax with white vcstiture; orbits narrowly in

front and behind eye, clypeus at apex, mandibles, and palpi yellowish;

scape and pedicel ferruginous, paler below; flagellum black; tegulao

and wing bases whitish; coxae black, anterior pair pale at apex;

legs pale ferruginous, trochanters, except blackish basal segment of

hmd pair, yellowish; hind legs especially tibiae and tarsi darker;

front and middle tibiae whitish above; abdomen black at base and

apex, piceous in middle, with apical tergites narrowly yellow vcn-

traUy and apically.

Male.—Length. 6 mm., antennae 4.5 mm. Eyes parallel within,

semiglobose, much longer than width of face; malar space shorter

than basal width of mandibles; ocelli nearly as great in diameter as

postocellar line, ocell-ocular line very short; postpetiole but little

wider than widest portion of petiole; second tergite more than four

times as long as basal width, subparallcl-sided; orbital ring broad

and extending nearly to bottom of eye, clypeus largely yellow; front

legs and middle femora yellow in front. Otherwise much as in

female.

Type-locality.—Bemadillo County, New Mexico.

Type.—Cat. No. 20264, U.S.N.M.

Described from one female and one male collected May, 1S96, by

B. Brown.

77403—Proc. N. M. vol. 53—17 34
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CEEMASTUS (CREMASTUS) EVETRIAE, new species.

Female.—Length 6 mm., antennae 3 mm., ovipositor 2 mm. Allied

to C. hrevicauda Cushman, but differing as follows: Eyes parallel,

about as long as width of face; temples rounded; lateral ocellar, post-

ocellar, and ocell-ocular lines in proportion of 1:2:1, ocelli shghtly

less than 1. Mesoscutum more densely, uniformly punctate; all

propodeal areas punctate, the petiolar in addition weakly trans-

versely striate, areola considerably shorter than petiolar; hind

basitarsus half as long as tibia; stigma fully half as wide as long,

radius arising slightly beyond middle; nervellus slightly antefureal,

straight. Petiole with carinae entirely obsolete, postpetiole swollen

and shghtly elevated above level of petiole, nearly twice as wide as

petiole; ovipositor about one and tw^o-thirds times as long as first

tergite.

All coxae black at base, whitish at apex; trochanters pale and legs

otherwise darker with same arrangement of colors as in hrevicauda;

abdomen black with yellow ventral and apical markings broad and

distmct.

Host.—Evetria busJineUi Busck.

Type-locality.—Fort Bayard, New Mexico.

Type.—Cat.' No. 20265, U.S.N.M.

Described from one female reared from the host June 25, 1914, by

Carl Hemrich under Hopkins U. S. No. 12101h.

CREMASTUS (CREMASTUS) COOKH Weed.

Cremastus cookii Weed, Ent. Amer., vol. 4, 1888, p. 150.

This species, originally described from specimens reared from

Ancylis comptana is well represented in the United States National

Museum collection, a number of the specimens reared from the type

host. These are from Lansing, Michigan, Lexington, Kentucky,

Atlantic City and Camden, New Jersey, and Jackson County (State

not given). From its nearest relatives, /orftmi Weed and epagoges

new species, it is readily distinguished by the very broad stigma, the

entire lack of carinae and fovcae on the petiole, and the weak-veined,

milky white wings. Apparently the orbital ring is always interrupted

in the lower posterior orbit, the interruption sometimes extending

below the eye, while in the species above mentioned, it is entire, or

if interrupted only obscurely so and higher up on the posterior orbit.

There is usually a small brown spot at the origin of each notaulus.

In the male the lateral ocellus is about equal in breadth to the length

of the ocell-ocular line and scarcely half as long as the postocella

line. In the male variety nifus Weed the only difference is a mixture

of more or less red with the yellow of the head.
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CREMASTUS (CREMASTUS) EPAGOGES, new species.

Female.—Length 7 mm., antennae 4 mm., ovipositor 3 mm. Head
viewed from above much more than twice as wide as long, temples

weakly rounded, narrowed; face about as wide as length of eye, ele-

vated in middle, weakly punctate; cl^'peus rounded at apex, about
two-thirds as long as interfovcal line, and shghtly longer than fovco-

ocular line, the suture straight; malar space subcqual to basal width

of mandible; diameter of lateral ocellus distinctly less than ocellocu-

lar line and barely half as long as postocellar line. Thorax less than

twice as long as high, propodeum gently rounded and reaching to

middle of hhid coxae, generally rather densely, strongly punctate;

pronotum rugulose in impression; mesopleurum polished below hind

wing, striate nearly to posterior margin of mesoscutum; scutellura

weakly convex, strongly carinate laterally; propodeal carinae strong,

areola and petiolar area separated, the former slightly the shorter,

apical areas transversely i-ugulose, others sparsely punctate; stigma

narrow, radius arising in middle; second discoidal cell nearly half as

wide at base as at apex; nervellus straight, perpendicular; legs slen-

der, hind basitarsus about equal to three followmg joints. Abdomen
slightly less than twice as long as head and thorax, first two tergites

about equal in length and together longer than remaining segments;

first tergite inclosing the sternite, postpetiole swollen, more than

twice as wide as petiole, the latter with carinae weak toward base;

second tergite narrow, subparallcl-sided, striate; compressed portion

of abdomen fully a third as deep as long, the third tergite distinctly

less deep than fourth; ovipositor scarcely twice as long as first tergite.

Black; occiput, vertex, and front black, face brownish in middle;

clypeus, mandibles, and orbits (broadly and completely) yellow;

antennae black, scape and pedicel pale beneath; tcgulae and lower

angle of pronotum yellow; upper hind angle of pronotum, parapsidal

lobes anteriorly and laterally, and notauli (obscurely) brownish;

scutellum reddish; wings hyaline, venation fuscous; front and middle

legs pale testaceous, the coxae and trochanters especially so; hind

coxae testaceous, pale at apex and piceous at base; basal joint of

trochanter piceous, apical joint pale; femur fusco-testaceous, pale at

base and apex; tibia and tarsus fuscous, the former with a pale band

in the middle; all tergites black or piceous, yellowish at apex, those

beyond second broadly yellow at sides.

Male.—Length. 6 mm., antennae 3.5 mm. In addition to the usual

secondary sexual characters, differs from female m having the face

entirely yellow, the color markings of the thorax yellow mstead of

brown and more extensive, embracing the entire prothorax, except

narrowly in the middle and a broad, interrupted, longitudinal stripe

on the mesopleurum; posterior ends of the notauli are broadly
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brownish; abdomen more largely black, tergites laterally barely palo

margined, second and third obscurely yellowish at apex.

Host.—Epagoge sulfureana.

Type-locality.—Nashville, Tennessee.

Type.—Cat. No. 20266, U.S.N.M.

Described from 11 females and 6 males reared under Webster No.

11331, by C. C. Hill.

The paratype females a-j exhibit a progressive decrease of the

color markmgs of thorax and abdomen, paratypes i and j having only

the scuteUum and narrow lateral margins of the compressed tergites

paler than the surrounding areas. Structurally the paratypes differ

only mmutely from the type. The smallest specimen, paratype j, is

slightly less than 5 mm. long.

The male paratypes Jt to o vary both ways from the allotype, Jc, I,

and m having more yellow and o and p less. Paratype Ic has a large,

quadrate spot of yellow on the mesoscutum, the sternauli also yellow,

and the third and fourth tergites largely of that color. Paratype m
has the notauli black but otherwise it is more yellow than the allo-

type. The darkest specimen, paratype o, lacks the pale notauli and
the 3''ellow of the mesopleurum, the pronotum is dark in the lateral

impression and the markings of the abdomen are very obscure.

CREMASTUS (CREMASTUS) FORBESII Weed.

Cremastus forhesii Weed, Bull. 111. Lab. Nat. Hist., vol. 4, 18S8, p. 150.

Described by Weed from specimens reared from Acleris minuta, this

species is represented in the United States National Museum by speci-

mens reared from Gelechia tnalhamaculella at Pcmberton, New Jersey

(Quaintance No. 12684), Rliopohota vacciniana at the same locality

(Quaintance No. 12681), Geleclda confusella at Benton Harbor, Michi-

gan (Quaintance No. 12532), and from Episimus argutanus at East

River, Connecticut. In addition there is one specimen from

Colorado.

Except for the characters given in the key the species is very close

to epagoges Cushman. In some specimens the parapsidal lobes are

reddish brown, this color also embracing more or less of the pronotum
and mesopieura. The larger ocelli in both sexes furnish the best

character for distinguishing the species from its near relatives.

CREMASTUS (ZALEPTOPYGUS) ROSTRATUS, new species.

Female.—Length 7 mm., antennae 4.5 mm., ovipositer 2.5 mm.
Head subrostriform ; malar space distinctly longer than basal width

of mandible, weakly converging; clypeal foveae below level of lower

eye margin; clypeus strongly convex transversely, straight in profile,

about as long as interfoveal line, the suture arched above foveae, apex
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broadly, subangulately rounded; mandibles nearly twice as wide at
base as at apex; face flat, slightly narrower than greatest eyo length,
finely opaquely punctate, a minute median tubercle above; eyes j)ar-

allol within; ocelli of equal size, "diameter about two-thirds as long
as occU-ocular line, which is slightly shorter than postocellar line;

occipital carina weakly complete. Thorax short, plump, rather
densely clothed with short, white pubescence; pronotum polished,

almost without sculpture; notauli and sternauli weakly impressed;
mesoscutum opaquely granular with small, well separated punctures;
scutellum similarly sculptured, strongly convex and not laterally

margined; mosopleura pohshed above, densely punctate below, this

sculpture embracing the sternum; metapleura densely punctate; pro-

podeum short, rounded, not reaching middle of coxae; carinac strong,

areola pentagonal, half as long as petiolar area, from which it is

strongly separated; apical areas transversely rugulose, others punc-
tate; legs rather stout (both hind tarsi and one hind tibia missing);

stigma about three-fifths as wide as long, radius originating well

beyond middle, angle of radius about 110°, second abscissa nearly

straight, basal vein somewhat incurved, second recurrent well beyond
intercubitus; nervellus interstitial, base of second discoidal cell

slightly more than half as long as apex, nervellus antefurcal, broken

about one-third of the way up, abdomen nearly twice as long as head
and thorax, petiole flattened above with dorso-lateral carinae and
foveae strong, ventral margins of tergite distant, subparallcl; post-

petiole polished, rounded, about as long as petiole; second tergite

about two and one-half times as long as basal width, considerably

wider at apex, longitudinally aciculate; third tergite aciculate at base;

ovipositor somewhat less than twice as long as first tergite.

Rufous and black; head with occiput and a broad band embracing

vertex and middle of frons and face to a point somewhat below anten-

nae black to brownish, otherwise, including clypeus and mandibles,

yellow, slightly darker in middle of face; palpi pale brownish; anten-

nae black with scape and pedicel beneath and apices of flagellar joints

pale; prothorax, mesopleura, and apex of propodeum rufous; meso-

scutum with prescutum black, lateral lobes fusco rufous, notauli, tegu-

lae, a spot below, and wmgbases yellow; mesostemum black; scutel-

lum testaceous, the impression in front, axillae, postscutellum, basal

portion of propodeum, and metapleura blackish; abdomen generally

blackish with tergites more or less reddish apically and laterally; legs

testaceous, the hind one somewhat darker and the hind tibiae lightly

infuscated at apex.

Type-locality.—New York, New York.

Type.—C?ii. No. 20252, U.S.N.M.

Described from a single female collected by E. B. Southwick,

August 20, 1895.
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CREMASTUS (ZALEPTOPYGUS) CLERIDIVORUS, new species.

Female.—Length 7 mm., antennae 5 mm., ovipositor 2.7 mm.
Head in dorsal view half as long as wide; temples strongly romided;

occipital carina faintly complete; eyes about as long as width of face,

fully three-fourths as wide as long, parallel; face punctate, shghtly

elevated in middle; clj'peus broad, nearly straight at apex, about

two-thirds as long as interfoveal line and equal to foveo-ocular line;

malar space about two-thirds as long as basal width of mandible;

cheeks from in front slightly rounded below eyes; ocell-ocular and
postocellar lines about equal and nearly twice as long as diameter of

ocelh; thorax stout, propodeum strongly arched and not nearly reach-

ing middle of coxae; pronotum lateral!}^ shagreened and weakly punc-

tate; notauli strong and strongly, densely punctate, mesoscutum other-

wise finely, rather sparsely, punctate; scutellum likewise, without

lateral carinae; mesopleura finely punctate, except in longitudinal

impression which is polished; sternauli very weak; metapleura rather

more densely punctate; propodeal carinae strong, areola and petiolar

areas punctate, the latter slightly the shorter and transversely striate,

other areas punctate, areola barely half as wide as petiolar area; head

and thorax with short, dense, silvery pubescence; stigma about three-

fifths as wide as long, radius far beyond middle; second abscissa of

radius and basal vein nearly straight; second recurrent postfurcal;

nervulus interstitial; nervellus antefureal and weakly broken below

middle; legs slender, hind basitarsus about two-thirds as long as tibia,

and nearly as long as other four joints combined. Abdomen barely

one and one-half times as long as head and thorax united; first tergite

longer than second, its ventral edges subparallcl and not enclosing

the sternite, the lateral foveae verj^ strong and extending to middle,

evenly curved above, the postpetiole not elevated above level of peti-

ole, gradually increasing in width from basal fourth to about apical

fourth where the sides become parallel to end, about one-third

as wide at apex as long; second tergite slightly less than three times

as long as basal width, slightly wider at apex, longitudinally striate;

first two tergites slightly longer than others miited; ovipositor twice

as long as first tergite.

Black; orbits and mouth region yellow; face brown in middle;

pronotum rufo-testaceous; tegulae and wing bases stramineous;

tergites one and two black, others brownish piceous more or less

yellowish apically and laterally; wings hj'aline, veins and stigma

brown, front and middle legs nearly stramineous; hind legs fusco-

testaceous, trochanter and apex of femur pale, tibia in middle and

tarsus at base somewhat paler.

Type-locality.—Kanawha Station, West Virginia.

Oilier localities.—Tryon. North Carolina, Lawrence, Kansas.

Type.—Cat. No. 20267, U.S.N.M.
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Described from three females. The typo was reared from a clcrid

larva under Hopkins U. S. No. 2884^7 by Dr. A. D. Hopkins; para-
typo a from Tryon, North Carolina, was reared from tlie larva of

Enoderus quariguttatus, under Hopkins U. S. No. 303 j; paratypo 6

from Hugo, Kansas, August 13, 1896, No. 557. Both paratypes aro

much like the type, except that a is somewhat smaller with abdomen
darker and face paler; and h has the mcsostcrnum and pleura reddish

piceous with a rufous spot at the upper hind angle, and face paler.

The meager description of granulatus Davis gives an impression of

an insect very closely related to this and the following species, and
one or the other may be found to bo synonymous with it. The
present species differs from the description of granulatus in size, in

relative length of ovipositor, in having the propodeal carinae strong

at apex, and in the darker pale markings.

CREMASTUS (ZALEPTOPYGUS) SIMILIS, new species.

Female.—Length 7 mm., antennae 4.5 mm., ovipositor 2.7 mm.
Very closely related to cleridivorus Cushman, from which it differs

principally as follows: Head from above more than twice as wido

as long; temples less strongly rounded and more sloping; eyes longer

than width of face, only two-tliirds as wide as long; clypeus strongly

rounded at apex; interfoveal line nearly twice as long as foveo-

ocular line; ocell-ocular and postoccllar lines equal, but diameter of

ocelli about three-fourths as great as former. Thorax more slender,

propodeum weakly arched, and extending nearly to middle of coxae,

areola and petiolar area subcqual in length and breadth, each scarcely

more than half as wide as long; vestiture of head and thorax not

conspicuous. Abdomen twice as long as head and thorax; first and

second tergites subcqual, first with postpetiole slightly elevated

above petiole, of similar conformation but barely one-fourth as wide

at apex as long, second nearly four times as long as wide, parallel-

sided. Colored almost exactly like cleridivorus except that hind

legs are paler and scutcllum is red.

Type-locality.—Collins, Idaho.

Type—Cat. No. 20268, U.S.N.M.

One female collected July 27, 1898 by C. V. Piper.

Comparison of the types may show this species to be the same as

granulatus Davis, but it lacks the dark middle of hind femora, has

the propodeal carinae distinct apically, the yellow color is darker

than indicated in the description of granulatus and the ovipositor is

relatively shorter. Also apparently granulatus has the scutcllum

black instead of red.

CREMASTUS (ZALEPTOPYGUS) PLESIUS, new species.

Female.—Length 7 mm., antennae 4 mm., ovipositor 2 mm.

Allied to the last two preceding new species. Compared with cleri-
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divorus Cushman differs as follows : Head in dorsal view more than

twice as wide as long; temples less strongly rounded and more sloping;

eyes distinctly longer than width of face, parallel, only about two-

thirds as wide as long; clypeus broadly but strongly rounded at apex,

but little more than half as long as interfoveal line; malar space

barely half as long as basal width of mandible; cheeks not rounded

below eyes; ocell-ocular line barely half as long as postocellar line,

diameter of ocelli distinctly greater than former; propodeum less

strongly arched and extending only about one-third of way over

coxae; mesopleural impression distinctly, transversely striate;

sternauli rather strong; mctapleura less densely punctate than

mesopleura; areola and petiolar area subequal in length, the areola

slightly narrower, petiolar area nearly as wide as long, rather strongly,

transversely striate; vestiture of head and thorax inconspicuous;

stigma slightly narrower; nervulus briefly postfureal; hind basitarsus

relatively shorter. Abdomen nearly twice as long as head and thorax;

postpetiole slightly elevated above level of petiole; ovipositor only

about one and one-half times as long as first tergite.

Black; yellow color of head embracing also the face; pronotum,

sternauli and lateral edges of mesoscutum 3"ellow; mesopleura and

metapleura piceous with an obscure yellowish spot at base of each

coxa; scutellum yellowish red; tergites 1 and 2 black, becoming

piceous toward apex; other tergites broadly yellowish laterally;

legs colored as in cleridivorus, but hind legs, especially coxae, paler.

Type-locality.—Probably Michigan.

Type.—Cat. No. 20269, U.S.N.M.

One female from A. J. Cook, Lansing, Michigan, July 30, 1887.

CREMASTUS (ZALEPTOPYGUS) ROSAE, new species.

Female.—Length 6 mm., antennae 4 mm., ovipositor 2.3 mm. Very

closely allied to plesius Cushman and differing from that species as

follows: Eyes barely as long as width of face, about three-fourths as

wide as long; clypeus two-thirds as long as interfoveal line; malar

space about three-fourths as long as basal width of mandible; cheeks

slightly rounded below eyes; ocell-ocular line nearly as long as post-

ocellar line, diameter of ocelli nearly as long as former. Propodeum
extending about two-fifths of way over hind coxae, areola much
narrower than petiolar area, the latter distinctly longer than wide.

Abdomen but little more than one and one-half times as long as head

and thorax; first and second tergites subequal in length and together

but little longer than rest of abdomen; postpetiole only about as long

as petiole and rather abruptly swollen.

Color similar to pleisus except that entire mesopleura, metapleura,

and propodeum, except basal areas, are red.

Type-locality.—Vienna, Virginia.

Type—Cat. No. 20270, U.S.N.M.
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One female reared by the author May 28, 1911, from rose hips in

company with Rhyncliytes hicolor, but which were also apparently
infested by a lepidopterous larva, and under Qaaintanco No. 7084.

CREMASTUS (ZALEPTOPYGUS) DELICATUS (Cresson).

Porizon delicatus Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 17G.

The unique type male is in the United States National Museum,
as well as two other males also from the Belfrago collection. It is

very like reiiniae (Cresson), and the latter may be merely a darker

form of the present species.

The principal characters of the species are given in the key to males.

CREMASTUS (ZALEPTOPYGUS) RETINIAE Cresson.

Creniastus rctiniae Cresson, Kept. Ent. U. S., for 1879, 1880, p. 238.

This species was originally described from a single male specimen

reared from (Retinia) Evetna rigidana (Fcrnald) at Ithaca, New York.

This specimen, minus the head, is in the United States National

Museum. In addition there are seven other males, one each from

Washington, District of Columbia, and Falls Church, Virginia, and five

from Plummers Island, Maryland. The loss of the head of the typo

makes it impossible to state definitely that these are the same, but the

other characters leave little doubt that the determination is correct.

About the only difference between this and delicatus (Cresson) con-

sists in color, the present species having the propodeum, abdomen,

and sometimes the prescutum and mesosternum more or less black

or piceous. The specimen that has the dark color most extensively

developed has the occiput, vertex, front, prescutum, propodeum,

area around scutellum, mesosternum, mesdpleura above, metapleura,

metasternum, tergites 1, 2, 5, and 7 entirely and 3 and 4 partly

black or blackish. The pronotum is yellow, this character allying

it to rosae Cushman and its close relatives.

CREMASTUS (ZALEPTOPYGUS) TETRALOPHAE, new epecles.

Female.—Length, 9 mm., antennae 5 mm., ovipositor 3.5 mm.
Head from above distinctly more than twice as wide as long; temples

weakly rounded and strongly sloping; eyes about a third longer than

width of face, parallel within; malar space scarcely half as long as

basal width of mandible; clypeus broadly rounded at apex, about

two-thirds as long as interfoveal line, which is fully twice as long as

foveo-ocular line; ocelU about equal in diameter to ocell-ocular lino

which is only slightly shorter than postocellar line; occipital carina

briefly interrupted above. Thorax stout, the propodeum steeply,

arcuately sloping from near the base and extending about two-fiftlis

of way to apex of coxae; pronotum laterally punctate except in

middle; mesoscutum rather sparsely punctate, prosoutum more
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densely so, notauli deep; scutellum sparsely punctate, -with lateral

carinae extending to apex; mesoscutum and pleura below densely

punctate, polished and obliquely striate above; sternauli rather

strong; metapleura also densely punctate; propodeum with carinae

strong throughout, areola and petiolar area separated, the latter

somewhat the longer, about two-thirds as wide as long, areola a

little narrower; apical areas obscurely transversely rugose, others

densely punctate, except basal lateral areas, wliich are very sparsely

so; stigma about half as wide as long with radius at apical third;

second discoidal cell about three-fifths as wide at base as at apex;

norvellus antefureal, broken very near base; hind legs rather stout,

basitarsus three-fifths as long as tibia and as long as rest of joints

united. Abdomen twice as long as head and thorax, first two ter-

gites slightly longer than rest united, first longer than second;

petiole strongly carinate above, sternite not inclosed, lower edges of

tergite parallel; postpetiolo elevated above level of petiole, striate;

second tergite nearly four times as long as wide at base, sides parallel,

striate; ovipositor about twice as long as first tergite.

Rufo-testaceous ; head darker with mandibles and clypeus inclined

to yellowish and vertex slightly infuscated; antennae black, scape

and pedicel paler; thorax nearly uniform rufo-testaceous with notauli

and scutellum inclined to yellowish; tegulae and wing bases strami-

neous; wings hyaline, veins and stigma blackish; front and middle

legs yellowish stramineous; hind coxae testaceous, trochanters and

apices of femora stramineous, femora otherwise brown, tibiae and tarsi

fuscous, the latter slightly paler; first and second tcrgites black, post-

petiole piceous, remaining tergites considerably darker than thorax

with more or less black in basal middle.

Male.—Length 7.5 mm., antennae 6 mm. Differs from female as

follows: Eyes scarcely longer than width of face; postpetiole narrow,

parallel-sided beyond spiracles, not swollen, and not elevated above

level of petiole ; second tergite only about three times as long as wide

at base, distinctly wider at apex; hind basitarsus relatively shorter.

Face, orbits, mouth parts, scape and pedicel yellow; occiput,

vertex, and front black; prescutum spot in front of scutellum, space

between wings and scutellum, and propodeum above black or black-

ish, scutellum yellow.

Type-locality.—Monticcllo, Florida.

Host.— Teiralo'plia suhcanalis Walker.

Type.—Cat. 20271, U.S.N.M.

Described from three females and three males, all reared from the

same host by A. I. Fabis, under Quaintanco Nos. 10563, 10564, 'and

10565. The male is rather remarkable for the genus in that the

occlU are not especially larger than in the female.
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Paratypo a (female) is homotypic and paratypo h (female) difTcra

in having the orbits and mouthparts distinctly yellow. Paratypo c

(male) is like the allotj^pe except that the propodcum is entirely

black, and paratypo d (male) has the head and mesoscutum colored as

in the female paratypo 6.

CREMASTUS (ZALEPTOPYGUS) TEREBRATUS, new species.

Female.—Length 9 mm., antennae 5 mm., ovipositor 6 mm.
Compared with tetralopliae Cushman differs as follows: Eyes scarcely

longer than width of face; malar space as long as basal width of man-
dible; clypeus strongly rounded at apex, about as long as interfovcal

line, which is only about a third longer than fovco-ocular line; post-

ocellar lino about twice as long as occU-ocular line, ocelli about equal

in diameter to latter. Propodeum precipitate beyond middle and
extending barely a third of way over coxae; pronotum laterally punc-

tate throughout; mesoscutum densely punctate throughout, notauli

weak; scutcllum densely punctate, carinac obsolete toward apex; ster-

nauh obsolete; petiolar area much longer than areola, sculpture of

areas similar to that of tetralojihae, but basal areas are more densely

punctate; second recurrent interstitial; second discoidal cell scarcely

a third as wide at base as at apex; nervcllus unusually strongly ante-

fureal and broken at lower third; legs slender, hind basitarsus shorter

than remaining joints united. Abdomen very slender, twice as long as

head and thorax; first two tergites together shorter than rest united;

first targite about as long as second, carinae of petiole obsolete toward

base; second tcrgitc about four times as long as wide at base, much
wider at apex; ovipositor as long as entire abdomen.

Rufo-testaceous; orbits, mouth parts, and cheeks ycUow, head

otherwise testaceous; antennae black, scape reddish; tcgulae and

wingbases yellow; space between wings and seutellum and basal

areas of propodcum black; thorax otherwise rufo-testaceous with

seutellum slightly paler; wings hyaline, veins and stigma brownish;

front and middle coxae and trochanters in front, both joints of hind

trochanters at apex yellowish; middle and hind trochanters basally

black or piceous; hind tibiae with apical half and basal annulus and

hind tarsi infuscated, tibiae in middle and at extreme base pale; legs

otherwise testaceous, hind coxae and femora much the darkest;

abdomen colored as in ietraloyliae.

Type-locality.—Boulder, Colorado.

Type.—Cat. No. 20272, U.S.N.M.

One female collected by Prof. T. D. A. Cockerell at light July 28

CREMASTUS (ZALEPTOPYGUS) MORDELLISTENAE, new species.

Female.—^Length 6 mm., ovipositor 2.5 mm. Head viewed from

above about twice as broad as long, temples strongly rounded; face
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fully a third wider than length of the rather small eyes, slightly ele-

vated in middle, weakly punctate; clypeus weakly separated from

face, about two-thirds as long as wide, weakly rounded at apex;

malar space about as long as basal width of mandible; ocelli very

small, barely more than half as long as ocell-ocular line, which is but

little shorter than postocellar line; antennae (broken). Thorax
rather stout, about half as deep as long, the propodeum strongly

arched and extending about a third of the way over the coxae;

clothed with short white pubescence, sculpture rather weak; notauli

nearly obsolete; scutellum strongly convex, narrowly rounded at

apex, and with lateral carinae weak; propodeal carinac fairly strong,

areola and petiolar area separated and about equal in length, the

latter transversely rugulose and other areas punctate; stigma about

half as broad as long, radius arising distinctly beyond middle; second

discoidal cell about a third as wide at base as at apex; legs slender, hind

basitarsus about three-fourths as long as tibia and slightly shorter

than remaining tarsal joints. Abdomen about one and one-half

times as long as basal width, sides gently divergent, weakly longitu-

dinally striate; first two tergites together slightly longer than rest

of abdomen; ovipositor slightly more than twice as long as first

tergite.

Black; mandibles, clypeus at apex and orbits (narrowly) piceous,

the last broadly interrupted below and narrowly so above eyes; an-

tennae black, piceous below toward base; tegulae piceous; legs red-

dish testaceous, hind coxae entirely and middle coxae at base black,

hind tibiae apically and their tarsi fuscous; wings hyaline, venation

brownish; abdomen black, obscurely reddish in the middle.

Male.—^Length 6 mm., antennae 5 mm. Differs from the female

in having the eyes and ocelli somewhat larger, the former only slightly

shorter than the width of face, and the latter nearly as long as ocell-

ocular line, which is about half as long as postocellar line; malar space

narrower than basal width of mandible; the piceous color of head and
tegulae is replaced by yellov/, and the legs are somewhat paler.

Host.—MordeUistena morula LeConte.

Type-locality.—Colorado.

Type.—Cat. No. 20273, U.S.N.M.

Described from one female reared from the host July 9, 1891, and
labeled "Ac. Cat. 78" and four males from the same State without

host records.

CREMASTUS (ZALEPTOPYGUS) INCOMPLETUS (Provancher).

Mesolcptus incovipletus Provancher, Nat. Can., vol. 7, 1875, p. 270.

Atractodcs fusiformis Provancher, Nat. Can., vol. 7, 1875, p. 335.

Cremastus fusiformis Provancher, Faun. Can., Hym., 1883, pp. 376 and 788.

Described originally in the genus Mesoleptus, this species was rede-

scribrd by Provancher later in the same year as Atractodesfusiformis.
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Eight years later the same writer synonymizod the two species and
called it Cremastus fusiformis. Since incompletus has page prece-
dence over fusifo7^7nis, the earlier name must be used. The fact that
Provancher described another species under the name Atradodes in-

completus docs not alter the case, since the present species was never
referred to Atradodes nor has the name incowpletus ever been used in

Cremastus.

From most of the species which fall near it, this species is readily

separable by its small size and entirely black thorax and abdomen,
and from the few species which approach it in these characters by the

very characteristic arrangement of color in the orbits.

CREMASTUS (ZALEPTOPYGUS) ROHWERI, new species.

Female.—Length 8.5 mm., antennae 5 mm., ovipositor 3.3 mm.
Head from above more than twice as wide as long, temples strongly

rounded; eyes slightly divergent below, slightly shorter than greatest

width of face; malar space about as long as basal width of mandible;

clypeus little more than half as long as interfovcal line, very weakly

rounded at apex; interfoveal line little longer than foveo-ocular line;

face weakly elevated in middle, sparsely punctate at sides; anterior

orbits swollen; lateral ocelli about half as wide as postocellar line,

the latter about one and one-half times as long as ocell-ocular line;

occipital carina narrowly interrupted in middle. Thorax rather

slender, propodeum declivous beyond middle, but reaching beyond

middle of coxae, pronotum laterally deeply impressed and strongly

puntate; mesoscutum coarsely punctate, notauli strong; scutellum

more finely punctured without lateral carinae; mesosternum and

mesopleura coarsely, densely punctured except small polished area

immediately below wings; metapleura more finely, sparselj'' punc-

tured; propodeal carinae strong, areola and petiolar area separated,

the latter slightly the longer; apical areas transversely ruguloso,

areola and basal lateral areas sparsely punctate, other areas densely

punctate; stigma half as wide as lang, radius at apical third, second

discoidal cell scarcely a third as wide at base as at apex; nervellus

strongly antefurcal, not broken; hind legs slender, basitarsus three-

fifths as long as tibia and about as long as other four joints united.

Abdomen not quite twice as long as head and thorax, first and second

tergites subequal in length and together shghtly longer than rest of

abdomen; petiole with carinae strong to base, ventral edges of ter-

gites separated, parallel, not inclosing sternite, postpetiolo elevated

shghtly above level of petiole; second tergite between five and six

times as long as wide at base, its sides almost parallel, longitudinally

striate; tergites beyond second strongly compressed; ovipositor

about two and one-half times as long as first tergite.
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Black with tergites beyond second red; orbits, clypeus, mandibles
and scape and pedicel below yellow, and a spot in middle of face yel-

lowish red; flagellum black; tegulae and wing bases whitish; wings
hyaline, veins and stigma dark brown; coxae black at base, hind pair

largely black, white at apex; all trochanters except basal joint of

hind trochanter, which is blackish, white; front legs otherwise stram-

ineous with tarsi paler; hind femora and tibiae fuscous, their tarsi

paler, especially at base, middle legs midway in color between front

and hind legs; first and second tergites and basal median spot on
third black, abdomen otherwise reddish.

Tijpe-locility.—-Mount Union, Pennsylvania.

fype.—C^t. No. 20274, U.S.N.M.

One female (Hopkins No. 7557) reared June 17, 1908, by R. W.
Van Horn, from a red maple stump infested by Cerambycidae and
Eucnemidae and also containing the clerid, Cymatodera undulata.

Named for Mr. S. A. Rohwer.
This species presents a rather peculiar combination of characters.

The head is of the type shown in obereae Viereck and its closest allies,

as is also the thorax except for its slenderness and the fact that the

propodeum extends beyond the middle of the coxae, both of which,

together with the very slender strongly compressed abdomen ally it

with the more typical species, but the uninclosed first sternite and
broad stigma with distally originating radius refer it without doubt to

Zale'pto'pygus.

CREMASTUS (ZALEPTOPYGUS) ANOMALLS, new species.

Female.—^Length 7 mm., antennae 3.5 mm., ovipositor 2.3 mm.
In the strong compression of the abdomen and lack of scutcllar carinae

this species is allied to rohweri Cushman, but is otherwise abundantly

distinct, as follows: Eyes parallel below, distinctly shorter than width

of face; malar space distinctly shorter than basal width of mandible;

clypeus about two-thirds as long as interfoveal line, weakly convex,

strongly rounded at apex; interfoveal line much longer than foveo-

ocular line; face evenly, moderately punctate throughout, except

narrowly in orbits; anterior orbits not swollen; lateral ocelU much
less than half as wide as postocellar line, the latter slightly longer than

ocell-ocular line. Thorax stout, the propodeum declivous behind and

reaching but a short distance over coxae; thorax throughout much
less strongly punctate; scutullum unusually deeply convex, almost

appearing swollen; propodeal carinae rather weak, areola and petiolar

area weakly separated, the former short, pentagonal much shorter

than latter; sculpture of all areas weak, apical areas obscurely rugu-

lose, others punctate; radius arising very shortly beyond middle of

stigma; second discoidal cell nearly half as wide at base as at apex;

second recurrent interstitial; nervellus perpendicular; hind basitarsus

relatively as long compared with tibia but shorter than other joints
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united. Petiole with carinao obsolete, the ventral edges of the tcr-

gito inclosing the sternite; post-petiole strongly elevated above level

of petiole; second tcrgite about four times as long as bjusal width,
slightly wider at apex, striate.

Color about as m roliweii, but face entirely black, scape and pedicel
piceous, middle and hind legs paler, hind tibia with whitish stripe

above, tergites beyond second dark piceous red.

Type-locality.—Colorado.

Type.—Cat. No. 20275, U.S.N.M.

One female collected by C. F. Baker.

Peculiar in having the petiole as in the more typical species, while

otherwise but distantly related to them.

CREMASTUS (ZALEPTOPYGUS) FUSCIPENNIS (Crcsson).

Porizonfuscipcnnis Cresson, Proc. Ent. Soc. Phila., vol. 4, 18G5, p. 287.

A single female specimen in the United States National Museum
collection agrees fairly well with the description of this species. It

is from Garden City, Kansas, while the type is from Colorado. This

specimen was used in placing the species in the table.

CREMASTUS (ZALEPTOPYGUS) AUDAX (Cresson).

Porizon audax Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 174.

This species, described from the male, is represented in the United

States National Museum collection only by that sex, one specimen

being a paratype. Its dark wings ally it with Cremastus fuscipennis

(Cresson) but it differs from that species in having the wings paler

and the propodcum less precipitous.

CREMASTUS (ZALEPTOPYGUS) NIGRICLYPEALIS, new species.

Female.—Length 9.5 mm., antennae 4.5 mm., ovipositor 3.5 mm.
Head from above strongly transverse, much more than twice as wide

as long, temples shghtly rounded, from in front subtriangular, malar

space as long as basal width of mandible, forming with each other if

extended a sharply acute angle, mandibles strongly protruding,

clypeus convex, sharply rounded and margined apically, nearly as

long as interfoveal line, which is about a half longer than foveo-ocular

line; foveae shghtly below level of lower eye margins; eyes parallel,

barely as long as width of face; face and clypeus strongly, sparsely

punctate, polished; cheeks opaque, sparsely punctate; orbits above

antennae swollen; antennae inserted slightly below middle of eyes;

front subpolished, with a small elevation below anterior ocellus;

vertex and posterior orbits spai-sely punctate; anterior ocellus dis-

tinctly larger than posterior, diameter of latter only about half as

long as ocell-ocular hne, which is about three-fifths as long as post-

oceUar hne; antennae but little longer than head and thorax. Tho-
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rax stout, propodeum sharply, convexly declivous and rcacliing to

about middle of coxae; thorax densely, coarsely punctate except in

polished impressions of pronotum and mesopleura; notauli broad

and deep; prescutum flattened above; scutellum with lateral carinao

extending to and encircling apex; stornauli and prepoctal carina

strong; propodoal carinao strong, areola and petiolar area separated,

the latter nearly twice as long as areola, about two-thirds as wide

as long, widest behind middle; areola hexagonal, as broad as long;

stigma more than half as wide as long, radius beyond middle; second

discoidal cell about two-fifths as wide at base as at apex; second

recurrent interstitial; legs stout, hind basitarsus two-thirds as long

as tibia, slightly shorter than rest of tarsus. Abdomen less than one

and one-half times as long as head and thorax; first tergite much
longer than second, its ventral edges parallel, not inclosing stcrnite;

lateral carinae distinct for only a short distance in front of spiracles,

petiole slender, less than half as wide as postpetiole, which is ele-

vated above level of petiole, petiole shining, postpetiole subopaque;

second tergite about three and one-half times as long as wide at base,

much wider at apex, shagreened and sparsely minutely punctate;

ovipositor little more than half as long again as first tergite.

Black with tergites beyond second largely red; head including

clypeus black; mandibles, a brief orbital lino opposite antennae, and

a long narrow line behind eyes yellow; antennae brown, segments

paler at apex; palpi piceous; tegula'e and wing bases yellow; all

coxae and basal joint of hind trochanter below black to piceous;

second joints of all trochanters, apices of first joints of front and

middle, first joints of hind trochanters above, front and middle

tibae and tarsi above, hind tibiae above except at apex, and apices

of all femora white; front and middle legs otherwise testaceous; hind

legs otherwise reddish piceous; wings milky hyaline, veins and stigma

brown, the latter with a yellow spot at base; tergites 1 and 2 black,

others largely dark reddish.

Type-locality.—Las Cruces, New Mexico.

Type—Cnt. No. 20276, U.S.N.M.

One female taken by Prof. T. D. A. Cockerell on Solidago, where

it had been caught by a Phymata, which is mounted on the same pin.

Easily recognized by its intensely black clypeus, short antennae, and

milky white wings.

CREMASTUS (ZALEPTOPYGUS) ViERECKII (CockereU).

Porizon vicreclcii Cockerell, Ann. and Mag. Nat. Hist., vol. 12, 1903, p. 200.

The badly mutilated male type of this species is in the United

States National Museum. In color, pattern of legs, and color of wings

it agrees with nigriclypealis Cushman, but differs in having the sculp-

ture of head and thorax finer; the antennae long; the orbits broadly
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and clypeus at sides yellow; and the propodoum more strongly con-
vex, with the areola relatively longer and narrower, and not reaching
so far over the coxae. The eyes are slightly divergent helow, al)ou't

as long as width of face. The ocell-ocular Imo is about half as long
as postocellar line and the ocelli slightly less in diameter than the
former, unusually small ocelU for a male of this genus.

CREMASTUS (ZALEPTOPYGUS) BILINEATUS, new species.

Female.—Length 9 mm., antennae 5.5 mm., ovipositor 7 mm
Head sparsely, weakly punctate, more densely on face, more than
twice as wide as long, temples weakly rounded; eyes parallel, shorter

than width of face; face elevated medially; malar space about as

long as basal width of mandible; clypeus as long as foveo-ocular lino,

which is about two-thirds as long as interfoveal hne; mandibles pro-

truding. Thorax rather stout, propodeum strongly rounded and
extending only a short distance over coxae; upper hind angle of

pronotum punctate, rest subpolished; mesoscutum finely punc-

tate, notauh weak; scutellum laterally carinate, flattened, punctate;

pleura and sternum finely punctate, mesopleura polished above,

sternauli weak; areola about two-thirds as long as petiolar area, elon-

gate pentagonal; petiolar area but little wider than areola, weakly

rugulose; other areas weakly punctate, except basal areas, which are

smooth; stigma half as long as wide, radius at apical third; second

recurrent interstitial; second abscissa of radius curving outward to

near apex then forward to costa; second discoidal cell a third as wide

at base as at apex; legs slender, hind basitarsus little more than half

as long as tibia and about as long as next tliree joints united. Abdo-

men twice as long as head and thorax, slender, rather strongly com-

pressed beyond third tergite, tergites 1 and 2 together shorter than

remainder of abdomen; first tergite distinctly longer than second,

petiole with carinae obsolete toward base, ventral edges of tergite

curving toward each other below and partly covering the tergite,

postpetiole elevated above level of petiole, nearly three times as

broad as narrowest part of petiole; second tergite nearly four times

as long as basal width, much wider at apex, striate; ovipositor

slightly longer than abdomen.
Black with tergites beyond second largely redtlish; head black

with orbits broadly and completely, cheeks, clypeus, and mandibles

yellow; antennae black, scape and pedicel piceous below; thorax

black, notauli, scutellum, tegidae, and wing bases yellow; wings hya-

line, veins and stigma brown, latter pale at base; all coxae whitish

at apex and above, the amount of white increasing toward the front,

black at extreme base, especially hind coxae, otherwise testaceous;

front and middle trochanters and front femora whitish in front, other-

wise front and middle legs testaceous; both joints of liind Irochantor

77403—I'roc. N. M. vol. 53—17 35
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blackish at base, reddish toward apex with a whitish spot above;

hind femora and tibiae rufo-testaceous, the latter infuscatcd near

base and at apex. First tcrgito entirely and all others more or less

at base, black, abdomen otherwise red, paler toward apices and

ventral margins of apical tergites.

Male.—Length 7.5 mm., antennae 6.5 mm. Malar space slightly

shorter; eyes about as long as width of face; ocelli slightly larger;

notauli yellow only in front, and yellow of scutellum confined to a

nearly divided crescentic spot; middle as well as hind trochanters

black basally, hind coxae almost entirely black; first tergite with

carinae stronger and postpetiole relatively narrower and not elevated

above level of petiole; black of abdomen more extensive, embracing

the entire second, seventh, and eighth tergites and most of the sixth;

antennae relatively longer.

Type-locality.—Clementon, New Jersey.

Type.—Cat. No. 20277, U.S.N.M.

One female and one male from type-locality.

In Szepiigeti's table this species will run to Pseudocremastns Szep-

ligcti, and differs from the description of that genus in minor details

principally in venation.

CREMASTUS (ZALEPTOPYGUS) HYALINIPENNIS (Cresson).

Porizon hyalinipennis Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 174.

A paratype female of this species is in the United States National

Museum and a niale also from the Bclfrage collection. It is easily

separable from allied species by the characters employed in the key,

CREMASTUS (ZALEPTOPYGUS) GALLAECOLA, new species.

Female.—Length 8 mm., antennae 4.5 mm., ovipositor 3.5 mm.
Head viewed from above considerably more than twice as wide as

long, temples rather strongly rounded but much narrowed; viewed

from in front much broader than long, face twice as broad as long

and much broader than greatest length of eye, elevated in middle,

rather densely, strongly punctured; clypeus short, broadly rounded

at apex, the suture broad, straight, foveo-ocular Une nearly as long

as interfovoal line; malar space as long as basal width of mandible;

eyes prominent, nearly as broad as long, parallel within; diameter

of lateral ocellus shorter than ocell-ocular lino and about half as

long as postocoUar line. Thorax about twice as long as high, the

propodoum strongly arched above, declivous behind, and reaching

barely a third the length of the coxae; thorax very finely pubescent,

generally densely, finely punctate, especially the mesopleura below,

the mososternum, and the metaploura; pronotum obscurely striato-

punctate; notauU distinct anteriorly; scutellum weakly convex,

lateral carinae reaching apex; longitudinal furrow of mesopleurum
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otHcuioly transversely striate; propodcal carinao strong, areola
short* pentagonal about two-thirds as long as petiolar area, dis-
tinctly separated, apical areas strongly transversely niguloso, others
sparsely punctate; stigma shghtly more tlian half us broad as long,
radius arising far bcj-ond middle, its two abscissae forming nearly
a right angle; second discoidal cell about four times as wide at apex
as at base; nervellus slightly curved but unbroken, perpendicular;
legs fairly stout, hind basitarsus three-fifths as long as tibia and
nearly as long as remaining joints. Abdomen scarcely a half longer
than head and thorax, very weakly compressed at apex, tergites 1

and 2 together much longer than remaining segments united; first

tergite distinctly longer than second, not inclosing the sternite, its

ventral edges parallel, increasing in width from before middle, ])()st-

petiolo about three times as wide as petiole, not swollen, petiole

strongly carinato and foveato; second tergite about three-fifths ns

broad at base as long, its sides strongly divergent, shagrcened and
obscurely striate; ovipositor twice as long as first tergite.

Black; clypeus, mandibles, orbits, except broad interruptions

above eyes and in lower anterior orbits, narrowly in front and broadly

below C3^es, yellow; antennae black throughout; tegulae and wing
bases yellow; legs generally reddish testaceous, front ones paler, hind

coxae black at base, front legs in front, all trochanters, middle and
bind tibiae above yellowish, hind tibiae otherwise and their tai-si

infuscate; wings hj^ahne, venation brown, stigma with a longitudinal

pale streak; tergites 1 and 2 black, others largely red with apical

middle more or loss yellow and inclining to black in l)asal middle,

the yellow increasing apically and the black basally.

Male.—Length 7.5 mm., antennae 5 mm. Very like female, even

in size of ocelli, and differing principally in color as follows: Orbits

more broadly yellow and scarcely interrupted below, front and

middle coxae black at base, hind coxae pale only at extreme apex;

yellow color of abdomen confined to apex of seventh tergite and

lateral edges of others boj^ond second, the tergites largely black

except third and fourth, which are largely reddish. Hind tarsal

joints beyond first relatively longer.

Host.—Gnorimoschema gallae-solidaginis (Riley).

Type-locality.—East Falls Church, Virginia.

Type.—Csit. No. 20278, U.S.N.M.

Described from 11 females and 6 males reared by the writer during

the spring of 1916.

In color this species is very variable, especially in that of the

abdomen. The female paratypes a-j show a gradual re])lacing of

the red by black, while paratype i has the yellow almost enfiri^ly

obsolete. In paratype / the three colore are beautifully arranged

in alternatinc: bands on tergites 3 to 6. Aside from color tho
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greatest degree of variation is shown in the form of the areola, which

is sometimes nearly regularly pentagonal. Paratypo a is most Uko

the type, being practically identical. The male paratypes Ic-o

exhibit less variation in color than the females, the extreme being

in paratype o, in which the red is almost entirely replaced by black.

All the male paratypes have the yellow orbits more broadly inter-

rupted below than the allotype.

CREMASTUS (ZALEPTOPYGUS) ORBFrALIS (Cresson).

Porizon orbitalis Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 174.

(Porizon) Zalcptopygus orbitalis (Cresson) Viereck, Proc. U. S. Nat. Mus., vol.

41, p. 294.

Originally described by Cresson in Porizon, this species is one of the

two species referred by Viereck to his genus Zaleptopygus. It is

represented in the United States National Museum collection by a

paratype female and the allotype, the latter without the abdomen, as

well as four other males from Texas, two of the latter from the Bel-

frage collection. Its most striking characters are used in the keys.

The specimens available display very little variation, the form of the

propodeal areas being most subject to variation. In the male the

areola is nearly or quite as long as the petiolar area, and the width of

these areas varies considerably.

CREMASTUS (ZALEPTOPYGUS) OBEREAE (Viereck).

Zaleptopygus obereae Viereck, Proc. V. S. Nat. Mus., vol. 41, 1911, p. 295.

As indicated by Viereck this species is most closely aUied to orli-

talis (Cresson), but is easily distinguished by the character employed

in the key. It is chiefly remarkable for the slight difi'erence in re-

spect to eyes and oceHi between the sexes.

SPECIES NOT TABULATED.

PORIZON ALBIPENNIS Cresson.

Porizon albipennis Cresson, Proc. Ent. Soc. Phila., vol. 4, 18G5, p. 287.

The type of this species has not been seen nor is there any specimen

in the National Museum collection that agrees with the description.

It is apparently, however, a Cremastus allied by its white wmgs to vie-

reckii (Cockerell) and hilineatus Cushman. From both of these it

differs in the white apical margins of the tergites. With hilineatus it

agrees in the unusually long ovipositor.

CREMASTUS ACICULATUS Davis.

Cremastus acmilatus Davis, Trans. Amer. Ent. Soc, vol. 24, 1897, p. 364.

Evidently, from the description, this species is closely allied to

plesius Cushman and rosae Cushman, but as it is described only in the

male on practically nothing but color characters and as it is well nigh

impossible to associate the sexes without biological evidence, it is im-
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possible to make a definite statement in the matter. A male in the
United States National Museum collection, which agrees in practi-

cally all respects with the description, is doubtfully refon-ed to this

species.
CREMASTLS GRANULATUS Davis.

Cremastus granulatus Davis, Trans. Ainer. Ent. Soc, vol. 24, 1807, p. 365.

This species is apparently not represented in the United States
National Museum, Judging from the description, however, it is

alhed to cleridivora Cushman and similis Cushman, the color pattern
of the body being very similar to that of those species. But hi its ])ale

yellow legs and apically weak propodeal carinae as well as in its small

size, it is distinct from both.

CREMASTL'S HARTII Ashmead.

Cremastus Aarfit Ashmead, Bull. 111. State Lab. Nat. Hist., vol. 4, 1895, p. 277.

pi. 3.

' In his description of this species Ashmead states "Hab., Havana,
m. ; Washington, D. C; Lexington, Ky. Types, male and female, in

the collections of the Illinois State Laboratory of Natural History,

and in my collection."

In the United States National Museum collection there are only four

specimens bearmg this species label, but only one of these is from

either of the localities mentioned in the description. The smgle ex-

ception is a male from Washington, District of Columbia, and is not

liartii Ashmead, but retiniae (Cresson). The other three specimens

are a female from Chicago, Illinois, and males from Onaga, Kansas, and

New York. Aside from these specimens there are only two specimens

from Washmgton and one from Lexington, Kentucky, which ante-

date the original description and which at aU agree with the descrip-

tion. All three differ more or less from Ashmead's description.

Moreover, they are representative of two different species, O. gracilis

Cushman and C. graciliventris Cushman. These specimens and minor

Cushman which agrees fairly well with the description, were sent to

Mr. J. R. Malloch at the Illmois State Laboratory for comparison with

the type. Mr. Malloch reported neither species to be Jiaiiii Aslunead.

From his observations it differs from all three species in that the pro-

podeum does not extend to the middle of the hmd coxae, but docs

agree with them in stigmal and petiolar characters. It would there-

fore run in the table to species to the first part of dichotomy 2, but

differs from all the species faUing there in the short propodeal nock.

Other characters mentioned by Mr. Malloch include: Eyes parallel;

malar spaces with extended angle obtuse; areola and petiolar areas

separated; petiole with carinae and foveae; second tergitcs not over

two times as long as apical width; length of petiole and second seg-

ment barely more than equal the length of remammg segments ;
ab-

dominal punctures very mdistinct.
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CREMASTUS NEMORALIS Davis.

Cremastus nemoralis Davis, Trana. Amer. Ent. Soc, vol. 24, 1897, p. 364.

From the description, based largely on color, this species is evi-

dently allied to cleridivora Cushman and similis Cnshman. The gen-

erally dark thorax with the pale prothorax is a very distinctive color

pattern characterizing a small group of closely allied species. G.

nemoralis, however, differs from all of these in its long ovipositor.

CREMASTUS RECTUS Provancher.

Cremastus rectus Provancher, Nat. Can., vol. 6, 1874, p. 175,

According to notes made by Mr. A. B. Gahan, who has examined

the type, this species is undoubtedly a Cremastus, and judging by the

description of the color it is probably allied to plesivs Cushman and

rosae Cushman. From the former it differs in the color of the meso-

pleura and metapleura and of legs and abdomen, and from rosae in

the color of the mesoscutum, the latter having the parapsidiil lobes

red.

LEPTOPYGUS ORBUS Davis.

Leptopygu^ orbus Davis, Trans. Amer. Ent. Soc, vol. 24, 1897, p. 365.

There is no specimen of this species at present available for study,

nor is its mention in the present paper intended necessarily to defi-

nitely include it in the Cremastini. Mention of it is made to indicate

that for a number of reasons it seems very doubtful if it is properly

placed in Leptopygns and to call attention to a number of characters

that seem to ally it more closely to Cremastus. All the conclusions

in this connection are, of necessity, based on the original description.

Four of the characters there given seem to exclude the species from

Le-ptopyg-us: the long ovipositor, the basally narrowed discoidal cell,

the completely areolated propodeum, and the opaquely sculptured

abdomen. In Leptopygus the ovipositor is short and sharply up-

curved, the discoidal (third) cell is rather unusually broad at base,

the propodeum is not at all or only partially areolated basally, and

the abdomen is very highly polished. The same characters that

separate the species from Leptopygus ally it with Cremastus, while

other characters, principally of color, remind one very strongly of

those species of Gremasius placed by Viereck in his genus Zaleptopy-

gus, Cremastus ohereae (Viereck) and G. orhitaMs (Cresson) . It is the

opinion of the writer that this is the proper disposition of the species.
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SPECIES ERRONEOUSLY REFERRED TO CREMASTUS.

(CREMASTUS) PROCLITLS LONGICAUDLS (Provancher).

Cremastus longicaudm Provancher, Faun. Can. Ilym., 1883, p. 789.

This is a Plectiscino. In Foerstcr's table to the goncra of that
tribe it runs to Eustermx Focrstcr, but is certainly congeneric with
Proclitus grandis Focrstcr, the genotype of Proditus Focrstcr, as rep-

resented in the United States National Museum collection. It fails

to run to the latter genus because of the unbroken ncrvollus, but the
specimen of P. grandis examined has this only weakly broken in one
wing and unbroken in the other, and this character is evidently not
even of specific value.

A specimen of longicaudus Provancher compared with the typo by
Mr. A. B. Gahan and designated by him as a homotype is in the

United States National Museum and is the basis of the above remarks.

(CREMASTUS) PROCLITUS MELLIPES Provancher.

Atractodes mellipes Provaxcher, Nat. Can., vol. 7, 1875, p. 332.

Cremaslus mellipes Provancher, Faun. Cau. Ilym., 1883, p. 377.

According to notes by Mr. A. B. Gahan, who has examined the

type, this species is congeneric with Cremastus longicaudus Pro-

vancher. It must, therefore, be referred to Proditus Foerster.

CREMASTUS PICEUS Cresson.

CremasttLS piceus Cresson, Trans. Amer. Ent. Soc, vol. 4, 1872, p. 176.

The type of this species is apparently lost, and its exact status can,

therefore, not be definitely ascertained. It is not, however, a Cre-

maMus, but apparently a member of some genus in the Porizonini.

Except for the upcurved ovipositor, the description of the species

contains no character that can be considered as at all indicating its

relationship.
(CREMASTUS) PROCLITUS ROYI (Provancher).

Cremastus royi Provancher, Faun. Can. Ilym., 1883, p. 788.

According to notes by Mr. A. B. Gahan, who has examined the

type, this species is congeneric with longicaudus (Provancher), and is

therefore referred to Proditus Foerster.





THE COLOR OF AMETPIYST, ROSE, AND BLUE VARIETIES
OF QUARTZ.

By TiioMAS L. Watson and R. E. Beauu,

Of the University of Virginia.

INTRODUCTION.

There is a surprising lack of exact information on the cause of

color in minerals, even in many of the common varieties. This is

especially true of minerals possessing exotic color in contradistinc-

tion to those having natural color, dependent on chemical com-
position. The literature is largely a foreign one, is comparatively

small but scattered, and much of the earlier work is of doubtful

value. Again, there is an almost entire lack of reliable analyses

involving accurate determinations of the minute quantities of

colorativc substances (pigments) diffused through minerals v/hich

exhibit exotic color.

Decided progress, however, has been made in recent years in the

study of cause of color in dispersely colored minerals, many of

which are known to be very sensitive to high temperatures and

in some cases even to daylight. The chemical nature of the coloring

substances is less well known and opinion on the subject is divided.

Heating tests for destroying color and its restoration on exposure

to the emanations of Roentgen, cathode, or radium rays are used to

distinguish between colorative substances of organic and inorganic

nature. Also by the use of the ultramicroscope and tiie apphcation

of the principles of colloid chemistry the nature and composition of

the substances causing color may be determined.

The present paper gives the results of some experiments recently

completed by the writers on the color of several varieties of quartz,

and a brief summary and discussion of the work by others on the

same varieties of the mineral.' There is included on page 559 a note

by George Steiger, Chemist to the United States Geological Survey,

of some quantitative determinations made of manganous oxide

(MnO) in rose quartz from Creede, Colorado, and in amethyst from

an unknown locality. Especial attention is directed to the analyses

of amethyst and rose quartz from many difYcrent locahties tabulated

on page 554.

• The HTiters are Indebted to Dr. Edgar T. Wherry, of the United States National Museum, for bolpfUl

suggestions offered on reading the manuscript.

Proceedings U. S. National Museum. Vol. 53-No. 2220.
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ANALYSES.

Preparation of samples.—Twelve thoroughly clean and fresh repre-

sentative samples, eight of rose quartz and four of amethyst, from
different localities were selected for analysis. Each sample was
crushed without grinding in a steel mortar and passed through

silk gauze having 13 meshes to the millimeter. The powder was
placed in a porcelain dish and dilute hydrochloric acid added and
allowed to stand for about 10 minutes, when it was diluted with

water, allowed to settle, and the liquid decanted off. This treat-

ment with dilute hydrochloric acid and washing with water was
repeated seven or eight times, after which the liquid gave no indica-

tion of the presence of iron. The samples were then dried on tho

water bath and used for anal3^sis.

Methods of analysis.—From 4 to 5 grams of the sample, prepared

as outlined above, were accurately weighed into a platinum crucible

and treated with a few drops of sulphuric acid and hydrofluoric acid

and heated until all sihca was volatilized. The residue was fused

with sodium carbonate and the melt dissolved in nitric acid. Tho
resulting solution was examined for iron, manganese, titanium, and
cobalt, according to the methods outhned by Hiliebrand.*

Iron was determined by titrating with potassium permanganate
solution, 1 cc. of which was equivalent to 0.00067 gram of ferric

oxide. Manganese and titanium were determined colorimetrically.

The precipitate of cobalt sulphide was so small that it was not

feasible to handle it gravimetrically, so that the filter containing it

was ignited and the total residue taken up in a borax bead. The
color of the beads varied from a faint blue to a clear and distinct

blue, but in no case was the bead highly colored.

The results obtained on analysis follow in tabular form

:

Partial analyses of amethyst and rose quartz.

[R. E. Beard, analyst.]

No. Variety.

Constituents determined.

TiO, MnO. I F02O3. CoO.«

1
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I. Princo Edward County, Virginia. Collected by William M. Thornton. Jr. Fiimi.shed by Prof

F. P. Dunnington, University of Virginia.

II. Madison County, Montana. Furnished by Footo Mineral Company.
III. Madison County, Montana. Furnished by Foote Mineral Company.
IV. Brazil, South America. Furnished by Footc Mineral Company.
V. Amazon claim, 3 miles north of Texas Creek, Colorado. Furnished by D. B. Stcrrctt through United

States National Museum.
VI. South Dakota. Furnished by United States National Museum. Specimen without number.
VII. Greenland. Furnished by United States National Museum. Cat. No. 95.S2.

VIII. South Dakota. Furnished by United States National Museum. Cat. Ko. R4a85.

IX. South Dakota. Furnished by United States National Museum. No number.
X. Paris, Maine. Furnished by United States National Museum. Cat. No. 81302.

XI. Southford, New Uaven County, Connecticut. Furnished by United States National Museum.
Cat. No. S6915.

XII. New York (probably Bedford). Furnished by United States National Museum. Cat. No. 1R331.

XIII. Rutile district, Nelson County, Virginia.

As tabulated the figures disclose rather marked variation in each
of the constituents for both the amethyst and rose varieties of quartz.

When individual analyses are considered, it is observed that amethyst
contains tlie highest percentage each of manganous oxide (MnO) and
ferric (..vide (FCjO,), while rose quartz shows the highest percentage

of titanium dioxide (TiO,) and the lowest percentage each of manga-
nous oxide (MnO) and ferric oxide (FcoOj) . The average percentages

of the individual constituents determined for the two varieties of

quartz are as foUows:
TiOo. MnO. Fe-Oi.

Amethyst quartz 0. 002577 0. 000565 0. 000240

Rose quartz 003185 . 000423 . 002735

PETROGRAPHY.

A tliin section was cut from each of the 12 specimens analyzed

(eight of rose quartz and four of amethyst) and studied micro-

scopically. In each thin section the quartz was colorless and

cxliibited the features common to vein quartz in general. Threo

of the sections of rose quartz and one of amethyst exhibited slight

to distinct wavy extinction, with optical disturbance not noted in

either of the other eight slides. Inclusions of varying nature,

chiefly mineral (sohd) but sometimes hquid, were developed in

each slide and in several they were fairly abundant. Their dis-

tribution was usuallj^ irregular but at times they wore partly arranged

in lines.

The identity of most of the mineral inclusions could not be defi-

nitely established. With only one exception (ameth3'st), rutile in

the form of needle-hke inclusions was definitely determined as

being present. The rutile inclusions were more abundant in tho

rose quartz and were only sparingly present in three and entirely

absent from one of tho amxHhyst from Brazil (IV in table of analyses,

page 554) purchased from the Footo Mineral Company. The larger

average titanium content in the rose quartz is shown in tho table

of chemical analyses on page 555. The minute, dark-colored, dust-

like inclusions in both varieties of tho quartz were indeterminnto as
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to composition. They may possibly represent some form of iron

oxide or manganese oxide or both.

The evidence gained from microscopic study of the thin sections

strongly indicates that the color of the two varieties of quartz can
not be ascribed to microscopically visible inclusions, since in general

character and abundance the inclusions were apparently not different

from those frequently found in ordinary colorless quartz.

HEATING TESTS.

The color of many dispersely colored minerals has been shown to

be very sensitive to high temperatures, and in some cases even to

sunlight. Such minerals include halite, fluorite, amethyst, smoky
quartz, topaz, zircon, tourmaUne, etc. To this list should be added
rose quartz and green feldspar (amazon stone). Upon testing it is

very likely that other minerals will be shown to decolorize on heating.

Previous work.—Jn 1883 Becquerel ^ showed that the color of

the decolorized fluorite and halite was restored on exposure to the

cathode rays. More recently Berthelot ^ (1906) and Simon ^ (1908)

showed that the color of some of the decolorized minerals is restored

on exposure to radium rays, while that of others was not restored

by these radiations. From these experiments the conclusion was
reached that for the minerals studied (zircon, amethyst, smoky
quartz, red tourmaline, and Brazilian topaz by Simon), the color

was due to inorganic and not to organic compounds, since exposure

to radium rays restored the minerals to their original condition.

Berthelot concluded that the coloring substance of smoky quartz,

green fluorite, and emerald was organic, since the color of these

minerals was not restored on exposure to radium rays after being

decolorized by heating. Simon, however, was successful in restoring

the color of smoky quartz after it was destroyed by heat, hence
excepted to Berthelot's conclusion regarding the nature of the

coloring substance of this mineral.

The action of Roentgen, cathode, and radium r&js on minerals has

been extensively investigated b}'^ Kunz and Baskerville.*

Worlc of the writers.—Heating tests were carried out by the writers

on fairly large size fragments chipped from hand specimens of

amethyst, rose quartz, blue quartz, green feldspar (amazon stone),

and green and purple fluorite. The tests were made under uniform

conditions in a closed platinum crucible heated in each case for 10

« Compt. Rend., 1883, vol. 101, p. 205.

» Idem, 1906, vol. 143, p. 477.

» Xeues Jahrb. f. Min. etc., 1908, vol. 26, pp. 249-295. Seo translation by Edgar T. Wherry, Mineral Col-

lector, 1908, vol. 15, pp. 165-168, 177-182. Contains numerous references to the literature of the color oX

minerals.

< Science, 1903, vol. 18, p. 769; Mineral Collector, 1904, vol. 11, pp. 82-86. See Lockhart, Araer. Jouni.

Sci., 1905, vol. 8, p. 95, on luminescence; and Miethe, Ann. des Phys., 1906, vol. 19, p. 633, on the color

Changes in precious stones produced by radium preparations.
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minutes in the flame of a No. 4 Meker burner, which yields a tempera-
ture of 1,120-1,140° C. Exact measurement of tlie temperaturo to
which the minerals were subjected was not made, but it was proba])ly
around 1,100° C.

The results of these tests were that the original color of four speci-
mens of amcthj^st, eight of rose quartz, and one each of green and
purple fluoritc and green feldspar (aniazon stone) was completely
destroyed. The minerals were completely decolorized on heating,

with the single exception of the deep green feldspar from Amelia
County, Virginia, which assumed a faint pinkish color after cooling,

due probably to the presence of ferric oxide. The luster on the cleav-

age surfaces of the feldspar was not affected by the lieating.

The color of the deep blue quartz from Nelson County, Virginia,

was unaffected after heating for two periods of 10 minutes each,

except that a pronounced red color developed along original fracture

lines in the mineral on cooling. No change in the original color

for other portions of the mineral was observed. Robertson * noted
that after fusing a fragment of the blue quartz from the samelocahty
before the hot-blast blowpipe flame, the mineral retained its color.

From the results obtained by others it is probable that the color

of the minerals tested by the writers would have been destroyed at a

lower temperature and in a shorter period of heating. After an

exposure for seven months to daylight there is slight indication of

the return of the original color in the decolorized specimens of

amethj^st and fiuorite, but not in the rose quartz, blue quartz, or

green feldspar.

DISCUSSION OF RESULTS.

Amethyst.—The amethystine color of the amethyst variety of

quartz has been attributed to the presence of a variety of substances

by different investigators, but it has been generally assumed to bo

due to the presence of manganese oxide dissolved and diffused through

the quartz. Manganic oxide, titanic oxide, sodium ferrate, iron

eulphocyanate, and organic matter are substances that have been

reported by different writers as the cause of amethystine color in

quartz.

Nabl 2 suggested in 1899-1900 that the coloring matter of amethyst

is due to the presence of iron sulphocyanato, because the absorption

spectrum of amethyst seemed to him to bo about the same as that

of this compound in ether solution; and he bcheved that he estab-

lished tliis further by analyses showing the presence of sidphur and

nitrogen. The more recent work of Berthelot and Simon, briefly

summarized below, does not bear out this suggestion.

> The \ irglnias, 1SS5, vol. 6, p. 2.

« Sitzber. A.l:ad. Wiss., VVJen, 1899, vol. 2; Mln. mid Petrog. Mitth., 1900, vol. 19, p. 27.'«.
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In 1904 Wherry^ suggested that the variety of amethj^st quartz
found in Delaware County, Pennsylvania, was probably colored by
a titanium compound, since the microscope showed the presence of

rutile inclusions. This might well be questioned in light of the

investigations by the senior writer and others on blue quartz, which
is discussed below.

In 1906 Berthelot^ showed that when amethyst is decolorized by
heating it regains its violet color on exposure to radium rays. Ho
found that quartz and glass containing small amounts of manganese
behaved similarly; hence the color of amethyst was referred by him
to a slight manganese content.

The investigation by Simon^ in 1908 represents the most important
contribution thus far made on the color of minerals. By destroying

the color of a number of dispersely colored minerals in oxidizing

(oxygen), reducing (hydrogen), and when necessary neutral gases^

and examination of the chemical character of the resulting gases or

distillates, Simon concluded that the colors of the five minerals

investigated by him (zircon, amethyst, smoky quartz, tourmaline,

and Brazilian topaz) wei^e produced by unstable inorganic com-
pounds. He states that these unstable inorganic compounds are

simply rearranged at elevated temperatures but not destroyed,

since exposure to radium rays or even to sunlight will restore them to

their original condition. According to Simon, the exact nature and
constitution of the coloring substances are not laiown.

The work of the present writers eliminates, it is believed, the

probability of inclusions of foreign substances of visible microscopic

size as a cause of amethystine color in quartz. While minute inclu-

sions of varying solid and liquid substances were present in the

thin sections of amethyst examined microscopically, they were of

such character as regards distribution and quantity as not to be
seriously considered as a cause of color. In the absence of ultra-

microscopic study, the existence of foreign substances of submicro-

scopic size can neither be denied nor affirmed.

The analyses made of amethyst from different localities and
tabulated on page 554 are important in showing appreciable quantities

of the iron, manganese, and titanium oxides—mctalhc oxides wliich

are known to affect the color of minerals. Also the cobalt oxide, a

highly colorative substance even in small quantity, was found in

each of the four analyses of amethyst in quantity sufficient to impart
a distinct blue color when taken up in a borax bead. Examination
of the analytical results discloses the fact that both iron and titanium

oxides exceed in amount several times that of manganese oxide.

» The Mip.p.ral Collector, 191)J, vol. 11, p. 88.

» Compt. Hend., 1906, vol. U3, p. 477.

» Neues Jahrb. f. Min. etc., 1903, vol. 26, pp. 249-295. Translated by Edgar T, Whsrry, Mineral Collector,

1908-9, vol. 15, pp. I60-X68, 177-182.
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However, in light of some recent quantitative work on amethyst

carried out by George Steigcr in the chemical laboratories of tho

United States Geological Survey, there is proof that the amount
of manganous oxide reported in tho analysis below is sufficient to

produce tho depth of color shown in the mineral which he analyzed.

The mode of combination of the manganese is not necessarily tho

same. The amount of manganous oxide found by Steiger is less

than that determined by the writers in the four specimens tabulated

on page 554.

The results of tho investigation by Steiger as prepared by him are

published below with his permission.

A. Rose quartz from Creede, Colorado.

B. Clear, fairly dark colored crystals of amethyst, locality unknown. \

MnO.
0. 0002 per cent. 0. 00012 per cent.

The minerals were finely powdered , 30 gms. cf each were decomposed with sulphuric

and hydrofluoric acids and evaporated, llie heat being continued until the fluorine

had been completely expelled, diluted with water, and filtered.

Silver nitrate was added to the filtrate, manganese oxidized with ammonium
persulphate, and determined by comparison of the color of this solution with a standard

solution of manganese.

In preparing the first samples a steel block was used in powdering. It was thought

manganese might have been introduced through small fragments cf steel, and accord-

ingly a second set of ground samples were prepared, this time using an agate mortar

in their preparation. Determinations in the second set checked with the first as

closely as could be expected.

The following experiment is interesting in sho'wing that such colors as are observed

in these minerals can easily be accounted for by the quantities of manganese present.

To 12 cc. cf water (this amount roughly representing the bulk of 30 gms. of quartz)

was added one-tenth cc. cf permanganate solution containing O.OOOG gms. cf MnO
per cubic centimeter. This solution contained an equivalent amount of manganese

per unit volume as the rose quartz; the color produced was of a much darker shade

than that of the mineral. A similar experiment was carried out, using an equivalent

amount of manganese to that found in the amethyst, and in this case the color of the

solution was about that of the mineral.

It is probable that the percentage amount of either of the three

metallic oxides found on analysis (table of analyses, p. 554) is suf-

ficient to produce disperse color in quartz. From the known
chemical behavior of these substances when small portions are

taken up on heating by other bodies, such as borax, salt of phos-

phorus, glass, etc., manganese produces more exactly the color of

amethyst than either the oxide of iron or titanium. In the bead

tests with borax and salt of phosphorus, manganese oxide yields

amethystine color only when heated in the oxidizing flame, becoming

colorless when heated in the reducing flame. The usual explanation

for these reactions is that in the former case manganese is converted

into a higher form of oxidation and in the latter it is changed by
reduction to a lower form—MnO. From the carefully conducted
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experiments by Simon on amethyst, the color, if due to manganese

—

and we believe that it is—seems to be independent of the processes

of oxidation and reduction, since he found it was destroyed by
heating the mineral in either an oxidizing or a reducing atmosphere,

and likewise could be restored on exposure to radium rays in an

atmosphere of either oxygen or hydrogen.

From the investigations thus far made into the cause of color of

amethyst the following conclusions seem to be warranted: (1) That
since the color can be destroyed in an atmosphere of either oxygen

or hydrogen and restored in an atmosphere of either, it is inde-

pendent of the processes of oxidation and reduction, which definitely

eliminate organic substances as a cause of the color; (2) that it is

due to some inorganic substance whose nature and constitution are

yet to be definitely determined; (3) that of the metaUic oxides

shown to be present in amethyst by chemical analysis, manganese
seems to be the most likely one to produce the amethystine color;

(4) that the analyses of the mineral show a sufficient quantity of

manganese oxide present to produce the color; and (5) that colloidal

particles of submicroscopic size, probably manganese oxide, will be

found upon ultramicroscopic study to be the cause of the color.

Eose quartz.—A larger number of thin sections of rose quartz from

different localities were studied microscopically than of amethyst,

but with practically the same results. Irregularly distributed inclu-

sions of the same natiire and approximate quantity were observed

as in the amethyst, and are not regarded by the writers as having

any effect in producing the color.

Eight partial analyses of rose quartz from as many different

localities were made, with the results showTi in table on page 554.

The same metallic oxides (TiOz, MnO, FczOg, and CoO) were found

as in the amethyst, with somewhat similar variations in each con-

stituent noted when individual analyses are compared. (See p. 559

of this paper determination of manganous oxide in rose quartz from

Creede, Colorado, by George Steiger.) Titanium dioxide (TiOj)

averages higher, while manganous oxide (MnO) and ferric oxide

(FcjOa) average lower for rose quartz than for amethyst. The color

of the borax bead imparted by the very slight amount of cobalt

oxide (CoO) present ranged from distinct blue to very pale blue;

but on the whole the bead tests indicated probably a smaller content

of cobalt oxide (CoO) than for amethyst.

In every case the mineral was completely decolorized on heating,

which was to be expected, since it is well known that the color ol

rose quartz fades on exposure to daylight. The wri ars did not

carry out any tests to determine the restoration of color of the

decolorized specimens, but Doelter^ points out the lac'^ of restoration

> Das Radium und die Farben, 1910, pp. ?I and 78.
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of color destroyed by heat in the case of rose quartz, which proves

that the color is due to organic and not to inorganic substances.'

Dana^ quotes Fuchs as stating that the color is due to titanium,

since he found 1 to 1.5 per cent in specimens from Rabenstein, near

Bodenmais, and the former (Dana) then remarks that it may come
in part from manganese.

From the chemical nature of the metallic substances determined on
analysis to be present in rose quartz, the character of inclusions

found on microscopic study of thin sections, the complete absence of

the shghtest indication of the original color being restored in the

decolorized specimens on heating after exposure of seven months to

dayhght, and the lack of restoration of color destroyed by heat on

exposm-e to rachum rays by Doelter, the writers conclude that the

color of rose quartz can not be attributed to an inorganic substance.

Blue quartz.—By way of contrast it may be of interest here to

briefly summarize the results of the investigations into the cause of

blue color in some quartz. The occurrence in quantity of beautiful

deep sky-blue opalescent quartz in quartzose igneous rocks and at

times in metamorphosed sediments derived from them, is known in

many locahties both in this country and abroad, and has been the

subject of investigation in a number. This variety of quartz is b}^ no

means uncommon in the Southern Appalachians, and is particularly

characteristic of some rock types of the Blue Ridge Mountains and
its outhers in Virginia.

The senior writer has examined microscopically many thin sections

of blue quartz from different localities in the southeast xVtlantic

States, and in every case the substance of the quartz was found to

be crowded with hairhke inclusions of rutile, which were frequently

arranged with more or less crystallographic regularity. On the other

hand, quartz of hght color or colorless to dark smoky often shows

inclusions of rutile needles, with no indication whatever of blue color.

The blue color of the quartz was apparent in thin sections as well

as in hand specimens. There is no evidence, however, that the

included crystals of rutile observed in the quartz are blue in them-

selves, although Dana records among the varieties of color for rutile

bluish and violet shades. Of the well-known laboratory tests for

titaniimi, two impart a violet color (1) to the salt of phosphorus

bead in the reducing flame when cold and (2) to a hydrochloric acid

solution when boiled with metallic tin, but neither compomid of

titanium (TijOg and TiCl,), supposed to produce the color, is laiown

to occur in nature.

I See p. 559 of this paper for amount of manganous oxide (MnO) found by George Steiger in rose quartz

from Creede, Colorado, and description of laboratory experiment.

- A System of Mineralogy, 1892, p. 187.
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From a chemical and microscopical examination into the cause of

the blue color of quartz in Nelson County, Virginia, Robertson*

concluded that "in view of the color of some of the varieties of

titanic oxide, when seen by reflected light, it appears possible that

the partial reflection of light by the surfaces of these microscopic

crystals occasions the color m question, or the latter may be in a

measure due to the interference of light occasioned by these crystals,"

Blue quartz occurs as a constituent of the quartz members of the

charnockite rock series of India. On microscopic examination

Holland found the blue quartz to be crowded with minute hairlike

inclusions, presumably rutde, arranged with crystallographic regu-

larity. Concerning the cause of the blue color of the quartz he

says: "I conclude that the hairlike inclusions, to which probably

the blue color of the quartz is due, are arranged with crystallographic

regularity." 3

In his studies of the quartz-feldspar porphyry in which are

developed phenocrysts of sky-blue opalescent quartz from Llano

County, Texas, Iddings' states that the blue color of the quartz

"is undoubtedly due to the reflections of blue hght waves from the

minute colorless prisms, whose width is a fraction of the length of

light waves. It is similar to the blue color of the sky. It is prob-

able, however, that there is also blue light produced by interference

of the light reflected from both sides of the minute tabular crystals

whose width is also of the order of a fraction of a hght-wave length;

so that both kinds of phenomena occur within these quartzes."

In the comagmatic area of titanium-bearing rocks of Amherst and

Nelson Counties, Virginia, deep blue opalescent quartz both in

minute grains and in large masses is an abundant constituent. The

blue color of the quartz is pronoimced even in tliui section, and

pressure effects are exhibited chiefly in granulation, fractures, and

wavy extinction. The most pronounced microscopic character of

the quartz is the presence of abimdant closely crowded, minute

hairlike inclusions of rutile, which are distributed rather unevenly

through each grain. After a detailed study of the quartz from this

area by Watson and Taber,* the following conclusion as to color was

stated: "It seems probable that the blue color of the quartz char-

acterizing the rocks of the Amherst-Nelson Counties area is to be

attributed to the multitude of hairlike inclusions as explained by
Robertson, Iddings, and Holland."

A different cause of the color of the constantly present blue quartz

in the MiKord granite of Massachusetts and Rhode Island has been

> The Virginias, 1885, vol. 6, pp. 2-.3.

« Memoirs, Geol. Surv. of India, 1900, vol. 28, pt. 2, pp. 138-139.

» Journ. ol Geolosy, 190t, vol. 12, p. 227.

< Bull. Ill-A, Virginia Geol. Survey, 1913, pp. 214-215.
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suggested by Emerson and Perry/ who state that "a state of strain

has probably produced the blue color." They say: "Most of this

quartz is blue, and this color appears also in the contact zones and
even in the secondary quartz that is found in fragments of schist

which are inclosed in the granite and which have been greatly altered

by it. The fractured grains of quartz show with polarized hght

the strongest undulatory extinction, which indicates a state of strain

has probably produced the color." The authors do not mention at

this place (p. 46) the occurrence in the quartz of rutile inclusions,

but that they do occur is shown in a previous statement, where the

contact effect of the Milford granite on schists is described. They
say: "These grains are often full of rutile needles, like true granite

quartz." ^

The blue quartz of the Virginia rutile area is generally character-

ized macroscopically by fractures and microscopically in thin sections

by undulatory extinction, but the senior writer attributes the blue

color of the mineral to the behavior of light on the minute rutile

inclusions and not to any state of strain. This view is strengthened

by the fact that heating does not destroy the blue color of the quartz.

1 Bull. 311, U. S. Geol. Survey, 1907, p. 46.

« Idem, 1907, p. 32.





GENERIC NAMES AFPLiED TO BIRDS DURING THE
YEARS 1906 TO 1915, INCLUSIVE, WITH ADDITIONS AND
CORRECTIONS TO WATERHOUSE'S "INDEX GENERUM
AVIUM."

By Charles W. Richmond,

Assistant Curator, Division of Birds, United States National Museum.

The present list is the third ^ one dealing with additions to Water'

house's useful work. The treatment of names is similar to that of

the two earlier lists, except that the genotypes have been deter-

mined according to the rules of the International Code of Nomen-
clature, and derivations of names have been added only when given

by the original authors or supphed by them in manuscript. Of the

600 or more names hsted in the present paper more than half have

been introduced since 1905, a large proportion of these being due to

the activities of Mr. Gregory M. Mathews, whose investigations have

also brought to light several overlooked names.

I am greatly indebted to Dr. L. Stejneger for verifying several

names abroad, and for comparing two Bonaparte reprints with the

scarce originals in the "Ateneo Italiano," which he consulted in

Florence. I have also to thank Dr. H. C. Oberholser, who has con-

tributed one or more names and assisted me in other ways, and Mr.

J. H. Riley, who has called my attention to an overlooked name
or two.

Before proceeding to the list of additions I have assembled a series

of corrections and other data, arranged categorically, which may
prove of use to those who have occasion to consult tlie "Index".

PRINCIPAL ERRORS IN WATERHOUSE'S "INDEX."

a. NoNAviAN Names Listed as Birds.

Calliope "Gould," 1836 [=1837], is a mammal.
Capparis Isert, a plant.

Nystactes Kaup, a mammal.
Stryclmos "Brehm," a plant.

Thamnocharis Salvin, a reptile.

1 The earlier papers are entitled "List of generic terms proposed for birds during the years 1890 to 1900,

inclusive, to which are added names omitted by Waterhouse in his 'Index Generum Avium '" (Proc. U.

8. Nat. Mas., vol. 24, No. 1267, May 2, 1902, pp. 663-729), and "Generic names applied to birds during tb-

years 1901 to 100."), inclusive, with further additions to Watcrhouse's 'Index Generum A\ium"' (Proc.

U. S. Nat. Mas., vol. 35, No. 1656, Dec. 10, 1908, pp. 583-655).

Proceedings U. S. National Museum. Vol. 53-No. 2221.
r>65
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ft. Specific Names Listed as Generic Ones.

Chrysoceplialus Swainson.

Leucoblephara Lafresnaye.

Teplironotus Hodgson.
Zauthogeuius Bonaparte.

C. NoNQENERIC or VEENACUtAH NaMES AT THE ClTAllONS CJlVEN,

Ara Brisson.

Barbacous Cuvier.

Barnicla Brisson.

Botanius Brisson.

Cuca Lesson, 1831 [=1830].

Calendula Brisson.

Cilidris Brisson.

Cancrophagus [=Canciofagus] of Brisson.

Canutus Brisson.

Caracara Cuvier, 1817 [=1816].

Cardinalis Brisson.

Cassicus Brisson.

Ciiaenoramphe Dumont, 1817.

Coua Cuvier, 1817 [=1816].

C/nchramiis Brisson.

E)iscopus Brisson.

P.egata Bkisson.

Parouria J ksson.

Glauciuin Brisson.

Gymnorhines [=Gyimiorrhines] Brandt, 1843.^

Habia Vieillot.

Hierax Cuvier, 1817 [=1816].

Hortalanus Brisson.

Jablrus Cuvier, 1817 [=1816].

Jacapa Lesson, 1840.

Keron Montin.^

Lsucomelana [=Leiicoraelanae] Bonaparte.
Lorhis Brisson.

Maia Brisson.

Mainatus Brisson.

Malcolia Cuvier, 1817 [=1816].

Mariposa Vieillot.

(Esitiieles [=(Egithales] Lesson, 1831 (a family name here).

Pelasgie Geoffroy.
Phyllopseuste [=Phyllopseustae] "Meyer u. Wolf," 1815.

Picazuros Lesson, 1837.

Podobes Lesson, 1831.

Psittaca Brisson.

Psittacula Brisson.

Pterorrhines Brandt, 1843.

Bubecula Brisson.

Rubetra Brisson.

> A majjrity of these names have been used generically by later authors.
«It Is mentioned by Brandt in 1837 (Bull. Scl.Acad. St. Pgtersb., vol. 2, p. 347) as Gpmnorhines, under

another grcnip, where also non^eneric.

'Adopted by Gray, Handlist, vol. 2, 1870, p. 278, as a subgenus of Lagopus
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Spreo Lesson, 1831.

Tamatia Cuvier, 179S.

Thriotliotes Lesson, 1840.

TJrubitinga Lesson, 1836.

Xanthomelana [=Xanthoinelan8e] Bonaparte, 1850.

d. Errors in Spelling at First Citation in the "Index.''

Avi2Llsi3.=A7nalasia.

Aulacorliamphiis Gr.\.y, IS-iO—Aulacormnphus.

Bessonomith.os=[Bes.'!ononm].

Caicus= Cacicus.

Cancrophagus " B rissos "= Cancrofagus, and not generic.

Celeopicas Maliierbe, lSi9=Celeopicos.

Cerorliyncha Bonaparte, 1838 [= Lesson, 1831]= Ceror%nco.

Chenorliainplius G ray= CJienoramphus.

Chicquera Bonaparte= C/«'7wera.

Chlamydcena Bonaparte, "1854," p. 29 ^Chlamydaena.

Chloroktita Kaup= Chlorokitta.

Chrysopicus Malherbe, 1S49= Chrysopicos.

Coloramplius Lesson, \S^9=CaIora7nphus.

Cordylus Bonaparte= Cordy^is.

Cractiornis Gray= Cracticornis.

Cyanorhamphus Bonaparte, 1854— Cyanoramphv*.

Dendropicus Malherbe, lS49=Dendropico8.

Diplilogaena Gould, 1S54=Diphogena.

Dryopicus Malherbe, 1849=Dryopicos.

Entomothera Horsfield, "lS20"=Entomotk£rse.

Erythrura Swainson, 18S7=Erythura.

Eteoglaux Hodgson, 1841=Etoglaiu.

Galastes Bonaparte, 185G=Gelastes.

Qallipicus Bonaparte, 1854= Callipicus.

Geopicus Malherbe, 1849 =Geopicos.

Qraphopliasianus Reichenbach, "1852" [=185'i]=Graphepha»ianus.

Guaruba Lesson, p. '2lO=Guarouha, but is Guaruba on p. 211.

GymnorMnes Brandt, 184^=Gymno7rhines, and nongeueric.

Helmintherus Ba.ird= Helmitherus.

Hierocoglaux Y,j>.vv= Hieracoglaux.

Holodroma Sundevall= J/a/oc?rorrta.

Lamprolophus Reichenbach= Lam^srotopAos.

Leipoda Govi.v= Leipoa.

Lepterodias Hemprich and EHRENBERG==icp^ero(fas.

Leptorhynchus SwAinso^=Leptorynchiui.
Leptotriccos Caba^is= Leplotriccus.

Leucodiopteron BoNAPARTE=ZeMCO(fiopiron.

Leucomelana BoNAPARTE=Leuco7neZana'.

Margaropedrix Reichenbach, "1852"= Margaroperdix.
Megapicus Malherbe, 1849= Megapicns.

Megaquisqualis Cassin= Megaquiscalus.

Megarhynchus Thunberg= i/ejran/nc^MS.

Melampicus Malherbe, 1849= Melampicos.

Mesopicus Malherbe, 1849= Mesopicos.

Micropicus Malherbe, 1849= Micropicos.

Musciphaga Lesson, "18^1"= Myiophaga.^

Nyctirodius M.\coillivray, 1842= Nyderodiun.

> Musciphaga occurs, however, in Lesson, Compl. Biiffon, vol. 8, 1837, p. 377.
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Ochthocea Gray, lS'i9=Ocththocea.

(Ejitheles Lesson, 18^1=CEgWiales (is nongeneric and not equivalent to Mgotheles).

Opetioptela SuNDEVALL=0;>e<topZiZa.

Opetiorhynclius Temminck, 1820=Opetiorifachos.

Pachyrhamplius Gray, 1840=Pachyramphus.'-

Papusana Bonaparte, 1855=Pampusana.
Perenopterus Rafinesque, 1815=Percnoptems.
Pliaiopicus Malherbe, 1849 =Phaiopicos.

Pharomacrus De la LhAVE=Phawmachrus.
Phragmatioola Jerdon, "184i"[=1845]=Phragamaticola.

Phyllopseuste "Meyer u. Wolv" =Phyllopseustae.

Platyrhynchus Desmarest, 1805= Platyrinchiis.

Ploceela Gates, 1882= Ploceella.

Pogonorliampiius Des Murs=Pogo7ioramphus.

Polydon Hodgsos=Pohjodon.
Priosinus Hombron and 3Acqvmor=PrioJinus.
Psalidorhamphos liANZANi=PsaKdora7nphos.

Pteroptochus Kittlitz, "1831" [=18S0]= Pteroptochos.

Pygarrhichus Burmeister, 18^1 =Pygarrhichm.

Quiscalus Rafinesque, 1815=Quiscalis.

B[h]amphocorys Bonaparte, 1850=Ramphocoris.
Rhynchsea Cuviv:R=Rhynchoea.

Rhynchomegas Bonaparte, 1853=Rhyncomegas.
Saxicolides 2 Lesson, " 1837 " =Sa.Ticoloides.^

Selaspherus Reichenbach, 1855=Selasopherus.

Similonyx Sundevall, 1873=SmiIonyx.

Sphenorhynchus ^iet>=Sphenorynchus.
Stavorinus Bonaparte, 1850=Stavorinius.

Steganoleema Sclater and Salyj-n=Stegnolsema.

Stelidopteryx Gloger, "1842" [=1841]= Stelidopterus.

Stomiopera REicHENBAcn='S'torm'op<era.

Talantalos Reichenbach= Talantatos.

Thaumantias Bonaparte, 1850= Thaumntias.

Touyon Lacepede= To«i/o?i.

Trerola;ma Bonaparte, 1855== Trerolcema.

Tropidoperdix Blyth= Tropicoperdix.

Vireosylvia Bonaparte, 1838= Vireosylva.

Xanorynchus Bonaparte, 1855=Xenorhynchus.

Xantholaema BoNAFAnTE=Xantholoem.a.

Xanthomelaua Bonaparte, 1850=Xanthomelanse.
Ypophaena Bonaparte= Ypophsea.

Ziphorhynchus Swainson, 1837 =Ziphorynchus.

Zonaida REiCHENBACH=Ze?ia{c?a.

1 First used by Darwin, Zool. Voyage Beagle, pt. 3 (Birds), No. 9, July, 1839, p. 50. He says: "The
generic name of Pachyrhsmchus Spii, is changed by Mr. G. R. Gray to Pachyramphus, as the former

word is used in entomology." This is a fortunate statement for nomenclature, since the two species men-
tioned by Darwin are P. albescens Gould and P. minima Gould, now placed in the genera Suiriri (formerly

Empidagra) and Habrura, respectively. Pachyramphus as a substitute name for Pachyrhynchus Spix,

1825, takes the same type, which is Pachyrhynchus niger Spix, by subsequent designation of Swainson
(Zool. Illustr., ser. 2, vol. 1, 1829, text to plate 41). Gray, 1840 (List Genera Birds, p. 31), gives the type

as Psaris cuvierii Swainson, but this will have to give way to Swainson's prior designation. Pachyrhynchus

of Spix is a composite, containing species of Pachyramphus, Platypsaris, and Tityra. As an equivalent of

Tityra it had been already used by Wagler (in Hahn, V6gel Asien, Africa, etc., vol. 2, Lief. 13, pi. 6, and
text) in 1822, hence is unavailable in the sense of Pachyramphm whether preoccupied in entomology or

not.

3 Saxicolides is the spelling used by Gray, 1841.

" See p. 622.
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e. Errors op Statement.

Callicitta Kaup, 1854, is not equivalent to Callisitta Bonaparte.

Colorhamphus Sundevall, 1872, is not equivalent to " Coloramphus, Less.," as stated.

Dolychronyx Lesson, 1834, does not occur; is 1837.

Geochelidon Brehm, 1831, does not occur; is Cabanis or Gundlach, 1861.

Grammatoriiynclius Gould, 1854, does not occur; is Bonaparte, 1854.

Helospiza Baird, 1858, is not a misprint, as inferred, but a subgenus of Melospiza.

Herbivocula Swinhoe, is not a inisprlnt, as stated, but a subgenus of Eerhivox.

Ligurnus Hartlaub, 1857 [= Bonaparte, \%b(i]=Linurgus Reichenbach, not Ligurinus

Koch.

Lophorynchus Swainson, 1837, is not equivalent to Lophorhynchus YieHlot, as stated

Myiapeillea Bonaparte, 1854, does not occur.

Oceanodroma Reichenbach, 1849, does not occur; is 1852 (i. e., 1853).

Oriotrochilus Reichenbach, 1849, does not occur; is Gray, 1869.

Oxyura Bonaparte, 1828, is not equivalent to Oxyurus Swainson.

Poecilopternis Kaup, 1844, does not occur; is Kaup, 1847.

Pteraetus Kaup, 1847, does not occur; is Kaup, 1850.

/. Nomina Nuda at First Citations in "Index."'

Achantylops Bonaparte, 1857. (Acanthylops, Gray, Hand-List, vol. 1, 1869, p. 67.)

Acroleptes "Schiff" Bonaparte, 1854. (Cabanis, Joum. Orn., 1861, p. 89.)

Afrotis Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 109.)

Androglossa Vigors, 1825.

Ardeomega Bonaparte, 1854. (Comptes Rendus, vol. 40, 1855, p. 722.)

Atricilla Bonaparte, 1854. (Bruch, Joum. Orn., 1855, p. 287.)

Belurus Bonaparte, 1854. (Rev. Mag. ZooL, 1854, p. 152, is earlier, and valid.)

Bernieria Bonaparte, 1854. (Pucheran, Arch. Mus., vol. 7, 1855, p. 369.)

Blythipicus Bonaparte, 1854. (Ateneo ItaLiano, vol. 2, May, 1854, p. 124, is earlier,

and valid.)

Bolborliynch.us Bonaparte, March, 1854. (See beyond, p. 580.)

Bubulcus "Pucheran" Bonaparte, 1854. (Comptes Rendus, vol. 40, 1855, p. 722.)

Buccotrogon Kreling, 1852 (=1853). (Reichenbach, Joum. Orn., 1854, p. 149.)

Busarellus Lafresnaye, 1839. (Lesson, Echo du Monde Savant, s^r. 2, vol. 8, No. 20,

Sept. 10, 1843, col. 468.)

Buscarla Bo.naparte, 1853. (Gray, Cat. Gen. Birds, 1855, p. 79.)

Callipicus Bonaparte, 1854. (Ateneo Italiano, vol. 2, May, 1854, p. 125, is earUer,

and valid.)

Callopsaris Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 146.)

Camelornis Reichenbach, 1852 (=1853). (Hypothetical subgenus.)

Capnopicus Bonaparte, 1854. (Ateneo Italiano, vol. 2, May, 1854, p. 125, is earUer,

and valid.)

1 Exclusive of those of Rafinesque, "Analyse," 1815(listedm Auk, 1909. pp. 52-55); Leach, 1816; Hodg-
son (in Gray's Zoological Miscellany, 1844), and a few others. Names from Bonaparte's "Consi)ectus

Systematis Omlthologise," published in Annales Sci. Nat. (Zoologie), s<5r. 4, vol. 1, Nos. 2 and 3, 1854,

pp. 105-152, are included, as some of them were first published elsewhere, and nearly all of the others are

nomina nuda. The Nos. 2 and 3 of the "Annales" were received by the Paris Academy of Sciences on
May 15 and June 26, 1854 respectively. The dates of receipt of the successive numbers for several years indi-

cates that they were far behind their ostensible dates of pubUcation. On this point a statement in the Nat.

Hist. Review, vol. 3, 18.56, " Notices," p. 22 (note) is of interest: "These Annals appear usually about half a

year after the nominal date on title-page; which must be borne in mind in any question that may arise as

to priority."

Completeness is not claimed for this list, but it is suflBciently full to be worthy of insertion here. The
supposed earliest date of validity of many of the names is added.
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Cerato^nrmna Bonaparte, 1854. (Ateneo Italiano, vol. 2, August, 1854, p. 312, is

valid.)

Chalcurus Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 103.)

Charidhylas Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 52.)

Cheniscus "Brooks' Mss." Stephens, 1826.

Chlamidochen Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 122, in synonymj .)

Choriotis Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 109.)

Cinclops Bonaparte, 1854.

Clymenius Kaup, 1829. (Hypothetical genus.)

C3llurisonia Swainsom, 1831 (1832). (Lapsus for Colluricinda?)

Cora "Reich." Bonaparte, 1854.

Cordylus [=Cordylis] Bonaparte, 1849 (1850).

Cotarnicops Bonaparte, 1854. (Gray, Cat. Gen, Birds, 1855, p. 120.)

Creasrus Bonaparte, 1854. (Bonaparte, Naumannia, 1854, p. 213.)

Criniger Temminck, 1820.'

Cyanopogon "Reich." Bonaparte, 1854.

Dasornis Owen, 1869. (Owen, Trans. Zool. Soc. London, vol. 7, pt. 2, 1870, p. 145.)

DelpMnella "Reich." Bonaparte, 1854.

Derbyomiya Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 142, where Derbyo-

myia.)

Dromorais Owen, 1872. (Owen, Trans. Zool. Soc. London, vol. 8, 1873, p. 381.)

Elisa "Reich." Bonaparte, 1854.

Exetastus Bonaparte, 1854. (Cabanis and Heine, Mus. Hein.,vol. 2, 1860, p. 83,

where E.retastes.)

Qalachrysia Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 111.)

Gallinulopha Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 121, in synonymy.)
Garrulina Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 148.)

Gorsakius Bonaparte, 1854.^ (Gray, Cat. Gen. Birds, 1855, p. 114, where Goisakius.)

Granativora. Bonaparte, 1853. (Gray, Cat. Gen. Birds, 1855, p. 79.)

Gymnopitliys "Schifp" Bonaparte, 1854.^

Hoplopterus Bonaparte, 1831 (1832). (Gray List Gen. Birds, ed. 2, 1841, p. 84.)

Houbara Bonaparte, 1831 (1832). (Gray, List Gen. Birds, ed. 2, 1841, p. 83.)

Hydrozetetes "Schiff" Bonaparte, 1854.

Hylocharis Muller, 1835 (1836).

Hylocharis Bonaparte, 1854.

Hylophila Muller, 1835 (1836).

Hyloterpe Cabanis, 1847.

Ichthiyaetus Lafresnaye, 1839.*

Iliolopha Bonaparte, 1854. (Sclater, Proc. Zool. Soc Lond., 1856, p. 278.)

Kaupomis Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 146.)

> A diagnosis is given, but no species is assigned to the genus, so the name Is unidentifiable at this point.

Criniger next appears on the cover of livraison 15 of the Planches Colonies, 1821, in explanation of plate 88

( Criniger barbatus Temminck). Trichophorns occurs in the text to the same plate, issued with livraison 21,

published in .\pril, 1822. The name Criniger is therefore citable from livraison 15, October, 1821, while

Tric'iophoTua dates from livraison 21, April, 1822. The date for Trichophorns cited by H. C. Oberholser

(Smithsonian Misc. Colls., Quarterly Issue, vol. 48, pt. 2, 1905, p. 150) is erroneous, owing to his having
overlooked the fact that the text for the first 20 livraisons was issued with the twenty-first one.

* If Bonaparte's Conspectus, vol. 2, p. 138, is accepted from 1854, the genus will stand as Oorsachiua.

3 Gymnopithys is available from Bonaparte, Bull. Soc. Linn. Normandie, vol. 2, 1857, p. 35, where used for

"Gymnoplthys pectaralis, Schiff, ex Lath." [= Turdus pectoraUs Latham].
* Lesson (6cho du Monde Savant, S(5r. 2, vol. 8, No. 1, Jan. 5, 1843, col. 14) says " Jcthyaetus" Lafresnaye is

a "nom usitd en 1829 par Kaup." For this reason he renamed it Icthyophaga, with " Icthyiophaga" javana

Lesson (new name for Falco ichthysctus Horsfield) as the only species. In the same year Lafresnaye (Diet.

Univ. Hist. Nat., vol. 2, 1843, p. 432) validated the name, as " Ichthyetus," with I.jokowuru Lafresnaye (new
name fjr Falco ichthyxtus Horsfield) as the type. Icthyophaga Lesson, 1843, should replace Poliaitua (or

Polioaetm) Kaup, 1847 (see Proc. U. S. Nat. Mus., vol. 26, 1903, p. 492).



NO. 2221. LIST OF GENERIC TERMS OF BIRDS—RICHMOND. 57]

Laterallus Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 120.)

Licornis Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 121.)

Luciania "Reich." Bonaparte, 1854.

Megabias "Verreaux" Bonaparte, 1854.

Melopyrrha Bonaparte, 1853. (Gray, Cat. Gen. Birds, 1855, p. 82.)

Mosqueria "Reich." Bonaparte, 1854.

Myiocapta "Schifp" Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 146.)

Myiodynastes Bonaparte, 1854. (Bonaparte, Bull. Soc. Linn. Normandie, vol. 2,

1857, p. 35.)

Myiozeta "Schiff" Bonaparte, 1854. (Sclater, Proc. Zool. Soc. Lond., 1859, p. 46,

as Mi/iozeteted.)

Naburupus Bonaparte, May, 1854.'

Neomis IIartlaub, 1846. (Gray, Gen. Birds, vol. 3, 1849, App., p. 17.)

Nyctiphrynus Bonaparte, 1854. (Rivista Contemp., vol. 9, 1857, p. 215.)

Nyctlprogne Bonaparte, 1854. (Rivista Contemp., vol. 9, 1857, p. 215.)

Onychospina Bonaparte, 1853. (Gray, Cat. Gen. Birds, 1855, p. 79.)

Orbignesius Bonaparte, 1855.^

Oritiscus Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 144.)

Orosterops Bonaparte, 1854. (Valid as Oreosterops, Bonaparte, Comptes Rendus,
vol. 38, February, 1854, p. 264.)

Pipromorplia "Schiff" Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 146.)

Platypsaris Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 146? or Sclater, Proc

Zool. Soc. Lond., 1857, p. 72.)

Primolius Bonaparte, [March,] 1857. (Bonaparte, April, 1857.)

Ptenornis Seeley, 1866.

Pteroclurus Bonaparte, 1854. (Bonaparte, Comptes Rendus, vol. 42, 1856, p. 880.)

Ptilosclera Bonaparte, March, 1857. (See beyond, p. 619.)

Babdoglaux Bonaparte, 1854. (Bonaparte, Rev. et Mag. Zool., eer. 2, vol. 6, for

October, 1854, p. 543, where Rhahdoglaux.)

EampMculus Bonaparte, 1854. (Bonaparte, Comptes Rendus. vol. 39, Novembei;

1854, p. 878.)

Sayornis Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 146.)

Sericoptila "Schiff" Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 145.)

Spizastur Lesson, 1839. (Gray, List Gen. Birds, ed. 2, 1841, p. 3.)

Stiltia Bonaparte, 1854. (Gray, Cat. Gen. Birds, 1855, p. 111.)

Stokoesiella "Reich." Bonaparte, 1854.

Struthionanax Reichenbach, 1852 (1853). (Hypothetical subgenus.)

Struthiopappus Reichenbach, 1852 (1853). (Hypothetical subgenus.)

Syrichta Bonaparte, 1854.^

TJiaumasloptera "Schiff" Bonaparte, 1854.

Urubitinga Lesson, 1839. (Lafresnaye, Diet. Univ. Hist. Nat., vol. 2, 1843, p. 786.)

Ypophaena [=Ypoplisea] Bonaparte, 1854. (Cabanis, Journ. Orn., 18G1, p. 91.)

Ypophaia Bonaparte, 1854. (Gray, Hand-List, vol. 2, 1870, p. 78, equivalent to

Ypophsea.)

> This is really an emendation of Nabouroupvs Bonaparte (Notes Coll. Delattre, April, 1854, p. 8).

* Bonaparte does not seem to have reverted lo this namp again, but Gray (Cat. Gen. Birds, 1855, p.

147) mentioned it, coupled with the specific name "typus." Possibly it is equivalent to the penus CjW-
omia "Bonap." Des Murs, 1855 (type, C. typus " Bonap." Des Murs), a member of the Cotingidao.

* Syrichta (under the spelling "Syrichtha") is used by Bonaparte in Bull. Soc. Linn. Normandie, vol. 2,

1857, p. 30, fjr " Syrichtha curtipcs, Bp.cxSw." [=• Tyrannula curtipes Swainson]. (Refer also to Borlepsch,

Novit. Zool., vol. 15, 1908, pp. 128, 129.)
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NAMES CITABLE FROM LINNAEUS, SYSTEMA NATURAE, ED. 10, VOL. 1,

1758, BUT QUOTED FROM LATER DATES IN THE "INDEX."

Alauda, p. 165.

Alca, p. 130.

Alcedo, p. 115.

Anas, p. 122.

Ardea, p. 141.

Buceros, p. 104.

Caprimulgus, p. 193.

Certhia, p. 118.

Charadrius, p. 150.

Columba, p. 162.

Colymbus, p. 135 {Columbus on p. 84).

Coracias, p. 107.

Corvus, p. 105.

Crax, p. 157.

Crotophaga, p. 105.

Cuculus, p. 110.

Diomedea, p. 132.

Emberiza, p. 176.

Falco, p. 88.

Fringilla, p. 179.

Fulica, p. 152.

Gracula, p. 108.

Haematopus, p. 152.

Hirundo, p. 191.

Jynx, p. 112.

Lauins, p. 93.

Larus, p. 136.

Loxia, p. 171.

Meleagris, p. 156.

Mergus, p. 129.

Merops, p. 117.

Motacilla, p. 184.

NAMES CITABLE FROM LINNAEUS, MUSEUM ADOLPHI FRIDERICI, II,

1764.1

Mycferia, p. 140.

Otis, p. 154.

Paradisaea, p. 110 (Paradisea on p. 83)

Parus, p. 189.

Pavo, p. 156.

Pelecanus, p. 132.

Phaethon, p. 134.

Phasianus, p. 158.

Phoenicopterus, p. 139.

Picus, p. 112.

Platalea, p. 139.

Procellaria, p. 131.

Psittacus, p. 96.

PsopMa, p. 154.

BaUus, p. 153.

Ramphastos, p. 103.

Becurvirostra, p. 151.

Rynchops, p. 138 (Rhyticops on p. 84).

Scolopax, p. 145.

Sitta, p. 115.

Sterna, p. 137.

Strix, p. 92.

Struthio, p. 155.

Sturnus, p. 167.

Tantalus, p. 140.

Tetrao, p. 159.

Tringa, p. 148.

Trochilus, p. 119.

Turdiis, p. 168.

TJpupa, p. 117.

Vultur, p. 86.

Numida, p. 27.

Pipra, p. 32.

Tanagra, p. 30.

NAMES CITABLE FROM LINNAEUS, SYSTEMA NATURAE, ED. 12, VOL . 1

1766.1

Ampelis, p. 297.
j

Oriolus, p. 160.

Buphaga, p. 154 (= Buphagus Brisson, Ornitholithus (vol. 3, 1768, p. 157).

1760).
j
Palamedea, p. 232.

Cancroma, p. 233.

Didus, p. 267.

Parra, p. 259.

Plotus, p. 218.2

' Listed here to complete the chronology of Linnaean bird genera.

^Bvxco, Mmcicapa, Todus, and Trogon were adopted by Linnaeus in 1766, but date from Brisson, 1760'
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NAMES FROM THE ATENEO ITALIANO,» VOL. 2, NO. 8, MAY,a 1854, PP.
116-129.

(Bonaparte's "Conspectus Volccrum Zygodactylorum."*)

Apalharpactes, p. 129.

Blythipicus, p. 124.

Brachygalba, p. 129.

Callipicus, p. 125.

Capnopicus, p. 125.

Cerchneipicus, p. 123.

Chotorea, p. 127.

Curucujus, p. 129.

Cyanops, p. 127.

Duvaucelius, p. 129.

Dyctiopicus, p. 123.

Eleopicus, p. 125.

Hypopicus, p. 123.

Hypoxanthus, p. 126.

Leiopicus, p. 123.

Lichtensteinipicus, p. 122.

Malherbipicus, p. 126.

MuUeripicus, p. 122.

Nicoclarius, p. 121.

Oreskios, p. 129.

Pardipicus, p. 124.

Phrenopicus, p. 123.

Pilunmus, p. 123.

Piperivorus, p. 119.*

Pipripicus, p. 123.

Pituipicus, p. 126.

Pjrrostema, p. 119.

Pyrotrogon, p. 129.

Eamphomelus, p. 119.*

Rainphoxanthus, p. 119.*

Reinwardtipicus, p. 122.

Temnotrogon, p. 129.

Trichopicus, p. 123.

Trogonurus, p. 129.

Tucaius, p. 119.

Urogalba, p. 129.

Veniliornis, p. 125.

Xantholoema, p. 127.

Xiphidiopicus, p. 126.

Yungipicus, p. 123.

NAMES FROM THE ATENEO ITALIANO, VOL. 2, NO. 11, AUGUST,^ 1854,

PP. 311-321; NO. 12, SEPTE^ffiER, ]854, PP. 377-382.

(Bonaparte's "Conspectus Volucrum Anisodactylorum.")

Aulea, p. 314.

Ceratogymna, p. 312.

Ceratopipra, p. 316.

Cercoplisena, p. 315.

Chiroprion, p. 315.

Coraciura, p. 317.

Corapipo, p. 316.

Corapitta, p. 317.

Cyanalcyon, p. 319.

Dacryophorus, p. 321.

Das3racetopa, p. 316.

Erythropitta, p. 317.

Gigantipitta, p. 316.

Haematoderus, p. 314.

Heteropelma, p. 314.

Hicura, p. 315.

Homraius, p. 312.

Iiidipitta, p. 317.

Lepidothrix, p. 316.

Machseropterus, p. 316.

Melanopitta, p. 317.

Porphyrolaema, p. 315.

Ehabdocolius, p. 313.

SchiflForuis, p. 314.

Streptoceryle, p. 320.

Urica, p. 318.

Urocolius, p. 313.

> These names, although in common use, have been cited almost invariably from the author's repaged

separates. They are introduced here to enable writers to quote the original pagination.

' Received by the Paris Academy of Sciences on or Iwfore June .5, 1854.;

' The author's edition of this paper does not correspond, page for page, with the original, and there are

some additions and omissions of specific names under certain genera.

« Valid from Bonaparte, Notes Orn. Coll. Delattre, April, 1854, p. 84 (note).

6 Received by the Paris Academy of Sciences on or before Aug. 28, 1854. The ostensible date of publica-

tion of the Ateneo was the 15th of each month.
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CORRECTIONS TO THE FIRST "SUPPLEMENT".
Arinia, p. 668. Should be Arena.''^

Aspatha, p. G69. Vol. 18 should road 17.

Brachycope, p. 670. The type is Ploceus anomalus Reichenow, 1887.

Calvifrons, p. 671. This is a nomen nudum.
Erythrocnus, p. 682. Should be Erythocnus.

Melanocarbo, p. 694. Title requires correction to Bijdragen tot de Taal-Land-en
Volkenkunde van Ned.-Indie (4), vol. 7, 1883, p. 119. (Melanocarbo is a 8ub-
genu3 of Carbo.)

Palaeocolymbus, p. 702. Originally misprinted Palxocolyntus.

Philomela, p. 706. The author is Link, not Linck.

Phorusrhacos, p. 708. Title should read Enum. Sist., etc.

Porphyreicephalus, p. 703. Should be Porphyreocephalus, with the title Vogelbilder
aus fernen Zonen, Lief. 6, 1880, text to plate 16.

Ptilocorys, p. 711. Title should read Magyarorszdg Madarai, Fuz, 2.

CORRECTIONS TO THE SECOND "SUPPLEMENT".

Aquilaster, p. 590. Should be Aquilastur.

Asturaetos, p. 592. Author is A. E. Brehm.
Myiornis, p. 623. Is not a subgenus of Euscarthmus, as stated.

Neospiza, p. 625. Family is Ploceidae, not Fringillidse.

Stipituropsis, p. 643. Not a subgenus, as stated.

Tapera, p. 644. See beyond, p. 625.

Xylocota, p. 648. See beyond, p. 629.

ALPHABETICAL LIST OF GENERIC NAMES.

Fossil genera, as in earlier lists, are distinguished by a f

.

Acanthinotus Swainson, Fauna Boreali-Americana, vol. 2, 1831 [=February, 1832],

p. 483.

Type, equivalent to Oxynotus ^ Swainson [Campephagidae.]

(See Coquus.)

Achantylops Bonaparte, Rivista Contemporanea [Torino], vol. 9, fasc. 40, February,

1857, p. 212 (p. 6 of reprint); Salvadori, Atti R. Accad. Sci. Torino, vol. 49, 1914,

pp. 447-451.

Typ?, not mentioned ;
^ a nomen nudum here [Micropodvlnp .

]

Acomus Reichenbach, Synop3i3 Avium, No. 3, February, 1848, [p. 5].

Type, Plwsianus purpureus Gray and P. erythrophthalmtis Raffles.

(Two alleged species^^monotypy.) [Phasiavirl'

:

(Subgenus of Nycthemerus.)

Acrorchilus Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 71.

Typ ?, Synallaris erijthrops Sclater {Furnariidae..']

(Original designation and monotypy.)

'Akpoj, pointed; bpxl^os, a wren. (Ridgway.)

• The title of the paper is "Description d'une espftce nouvelle de Trochilid6 par E. Mulsant.—Pr^sent6»
k la Soci^t^ Linn^enne de Lyon le 12 octobre 1877." It is reprinted in Mulsant and Verreaux, Hist. Nat.
Ois. Mouehes, vol. 4. li- r. 3. 1K78, pp. 193-196.

' "We originally proposed the na,m^ Acanthinotus for this genus, but the word has been already employed
in EntoniDlogv." The first mention of the name appears to be on p. 168, with the spelling Acanthonotu»

,

but it is a nomen nudum there.

» Thrju'^h oversl','ht no species was included in this genus, but Gray (Hand-List, vol. 1, 1869, p. 67)

adopts " ACANTHYLOPS, Bp. 1857" for Hemiprocne fumigata (Natterer, MS.) Streubel, and Cypselus senez

Temminck. (See also PaZ/enia.)
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ABdonops L. Brehm, in Baedeker, EierderEuropaeiscben Voegel, Lief. 3, [1855-1858,]

text to pi. 19, fig. 19.

Typ3, " Lusdniopsis fluviatilis Bp." [^^Sylvia fuviatilis Wolf] [Sylviidae.]

(Present designation.')

ASdonopsis^ (Brehm) Rey, Synon. Eur. Brutvogel und Giiste, 1872, p. 164.

Emendation of Acdonops L. Brehm [Sylviidae.]

Aenopogon "Agass."^ Fitzinger, Sitzungsber. K. Akad. Wiss. [Wien], vol. 46, 1

Abth., 1863, p. 196.

Type, Allotrius xnobarbus Temminck [Laniidae.]

(Monotypy.)

(Subgenus of Pteruihiiis Swainson.)

Aerodramus Oberholser, Proc. Acad. Nat. Sci. Pbila., 1906, July 26, 1906, p. 182.

Type, Collocalia innominala Hume [ Micropodidae.]

(Original designation.)

(Subgenus of Collocalia Gray.)

'Atjp, aer; bpanelv, cursare. (Oberholser.)

Aetos NrrzscH, Pterylographiae Avium, Pars Prior, 1833, p. 21.

Type, "Aquilas et Buteones auctorum continentes" [Buteonidae.\

Afrlbyx Mathews, Birds of Australia, vol. 3, pt. 1, Apr. 2, 1913, p. 41.

Type, Vanellus lateralis A. Smith [Charadriidae.]

(Original designation and monotypy.)

Africa+lfivi (I/3ts, the ibis). (Mathews, MS.)

Afrozyeclius Mathews, Birds of Australia, vol. 3, pt. 2, May 2, 1913, p. 124.

Type, Charadrius iricollaris Vieillot [Charadriidae.]

(Original designation.)

Africa+O.ryechus (o^vrjxos, sharp, shrilly sounding). (Mathews, MS.)

Agreocantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 243.

Type, Sylvicola kirtlandii Baird [Mniotiltidae.]

(Original designation and monotypy.)

[\Alabamornis * Abel, Centralbl. fur Min., Aug. 1, 1906, pp. 456, 458.

Type, Alabamornis gigantea Abel.]

AlceUa Stone, Auk, vol. 24, April, 1907, pp. 197, 198.

Type, Alca pygmuca Gmelin [Alcidae.]

(Original designation and monotypy.)

(Subgenus of Simorhynchus Merrem.)

Alca, auk;+ella diminutive. (Stone.)

Alcyon * Lesson, Trait6 d'Om., livr. 3, July, 1830, p. 240.

Type, Alcedo alcyon Linnaeus [Alcedinidae.]

(Tautonymy.)

Aline "Reich." Bonaparte, Annalea Sci. Nat. (Zool.), s^r. 4, vol. 1, 1854, p. 137.

Type, not mentioned ;
^ a nomen nudum here

[
Trochilidae.]

Lusciniola savii Bonaparte is also mentioned.

'This preoccupies Aedonopsh Sharps, 1883, which I now rename Tychaidon (tuxi, a chance, luck

+Aedon, i.i\&i>v, ni2;htingale), type, Cossypha signata Sundevall.

* Aenopogon is listed by Agassiz, Index, 184G, p. 9, as a substitute ioi Aenoharbui " Temm." Agassiz, 1842

,

but both names are nomina nuda. Gray (I'at. Gen. and Subgen. Birds, 1855, p. 54) cites both terms as

ajTJonyms of Allotrius Boie, and Fitzinger adopts Aenopogon, as above.

* Proves to be a Zeuglodon.

» The genus I Icnon of I^esson embraced all of the kingfishers known to him, but of his eight "sous-genre,"

none is named Alci/on. Alcedo alcijon Linnaeus, in the second subfjenus (p. 242), is the type, by taut-

onymy. Several authors have cited a genus Alcyon of Spix, quoting plafe .'^7, (ig. 2, of his Avium Species

Novae as "Alcyon iriiictyii," but the bird there represented is called Galbula tridactyla in the copy seen

by me.
* See also Gray, Cat. Gen. and Subgen. Birds, 1855, p. 142, where listed as a doubtful synomym of Engyete

Reichenbacb.
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Alisteranus Mathbws, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 433.

Type, Amadina cincta Gould [Ploceidae.\

(Original designation.)

For Alister William Mathews, 1907- (Mathews, MS.)

Alisteromis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 111.

Type, Pachycephala lanioides buchanaiii Matwews [Musdcapidae.]

(Original designation and monotypy.)

For Alister William Mathews, 1907- (Mathews, MS.)

Alisterus Mathews, Novit. Zool., vol. 18, No. 1, June 17, 1911, p. 13.

Type, Psitlacus cyanopygius Vieillot [Cacatoidae.]

(Original designation and monotypy.)

For Alister William Mathews, 1907- (Mathews, MS.)

Alophus Malherbe, Monogr. Picid^es, vol. 1, 1861 [=1860], p. 47.

Type, Picus gutturalis Valenciennes ^ [Piddae.]

(Present designation.)

(Section of Dryopicos Malherbe.)

Alphachlamydera Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914,

p. 112.

Type, Chlamydera cerviniventris Gould [Ptilonorhynchidae.]

(Original designation.)

'AXd>a, first+Chlamydera {x>^ocixvs(x>^ocnv&-), mantle: Sepif, neck). (Mathews, MS.)

Alphacincla Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 110.

Type, Colluricincla woodvmrdi Hartert [Prionopidae.]

(Original designation.)

'A\4>a, first; ki7/cXos, a kind of bird. (Mathews, MS.)

Alphagygis Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 110.

Substitute name for Gygis Wagler, 1832 (preoccupied by Gyges Bory de St. Vin-

cent, 1825) [Laridae.]

"AX(^a, Grst-\-Gygis {yvyr]s, a fabulous bird). (Mathews, MS.)

Alphapufllnus Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 110.

Type, Puffinus assimilis Gould [Fnffinidae.]

(Original designation.)

"AXAa, first+Puffinus. (Mathews, MS.)

Alphatumia Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 112.

T>'pe, Hemipodius velox Gould [ Turnicidae.]

(Original designation and monotypy.)

"A\<f>a, &[st-\-Turnix (contraction of coiurnix, a quail). (Mathews, MS.)

Amazilina Eudes-Deslongchamps, Annuaire Musee Hist. Nat. Caen, vol. 1, "An-
neel880,"pp. 391, 405.

Type, Trockilus fuscicaudata Fuaser [Trochilidae.]

(Monotypy.)

(A section of Amazilis.)

Amimeta Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 63.

New name for Mimeta Vigors and Horsfield, 1827 (not MimeUs Eschscholtz, 1818)

.

[Oriolidae.]

'A, without+Jtfme/o {niix-i)Ti)s, an imitator). (Mathews, MS.)

1 There are three crestless Asiatic species in the second section of Malherbe's genus Dryopicos, Picus

ffiitturalis Valenciennes, P. fulvus Quoy and Gaimard, and P. fvnehris Valenciennes. The first may be

regarded as the type, making Alophis a synonym of Malleripicux Bonaparte, 1854. It is also preoccupied

by Alophus Schonherr. 1826.
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Amirafra Bianchi, Bull. Acad. Imp. Sci. St.-P6terdb., B^r. 5, vol. 25, No. 1-2, Jaa-

uary, 1907, p. 12.

Type, Mirafra collaris Sharpe [Alatididae.']

(Original desiguation and monotypy.)

(Subgenus of Mirafra.)

Amoropsittaca Richmond, Proc. Biol. Soc. Washington, vol. 28, Nov. 29, 1915, p. 183.

Type, Arara aymara D'Orbigny [Psitlaculae.]

(Original designation and monotypy.)

'Afjiopo^, unlucky; 4'iTTaKrj, a parrot.

Ampeleia Reichenow, Journal fiir Orn., vol. Gl, Heft 3, July, 1913, p. 555.

Type, Ampelis cinctus * Tschudi {=Cotinga tschudii Gray) [Cotingidae.]

(Monotypy.)

fAmphiserpentarius Gaillard, Annales Univ. Lyon, nouv. sdr., vol. 1, Sciences,

Medecine, fasc. 23, 1908, p. 44.

Type, Amphiserpentarius sclilosseri Gaillard [Sagittariidae.^

(Monotypy.)

Anabatoides Des Murs, in Chenu, Encycl. Hist. Nat., Ois., vol. 3, [1853], pp. 144,

145, fig. 148.

Type, ''Anabatoides fuscus, Vieillot" [=Sitta/usca Yieillot]. . .[Furnariidae.]

(Present? ^ designation.)

Angroyan "Temminck" Illiger, Abh. K. Akad. Wisa. Berlin (Phya. Kl.), 1812-13,

1816, p. 231; Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914,

p. 99.

Type, Loxia cyanoptera Latham .[Ariamidae.]

(Monotypy.)

(See also Pseudartamus Mathews, 1912.)

Anomalopterus "Schiff.?" Gray, Cat. Gen. and Subgen. Birds, 1855, p. 50.

Cited as a synonym of Mionecles Cabanis, 1844 [ Tyrannidae.'l

Anousella Mathews, Birds of Australia, vol. 2, pt. 4, Nov. 1, 1912, p. 412.

Type, Anous leucocapillus Gould=.4. minulus Boie [Laridae.\

(Original designation.)

Anous {avovs, fooIish)+e/Za. (Mathews, MS.)

Anteliotringa Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 274.

Type, Totnnus tenuiroslris Horsfield [Scolopacidae.}

(Original designation and monotypy.)

*A;'ri7Xios, eastem+ Tringa (rpvyyas, a kind of bird). (Mathews, MS.)

Antiurus Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 98.

Type, Stenopsis maculicaudus Lawrence {^Caprimulgidacl

(Original designation and monotypy.)

'Aj/tws, different; oupd, tail. (Ridgway.)

Anurophasis Van Oort, Notes Leyden Museum, vol. 32, No. 4, Dec. 30, 1910, p. 211.

Type, Anurophasis monorthonyx Van Oort [PhasianidatV]

(Monotypy.)

^Ampelis cinctus Tschudi, 1843, is preoccupi?d by Ampelis cincta Kuhl, 1820.

* See note under Sagittarius.

» Gray, Cat. Gcn?ra and Subgen. Birds, 1855, p. 30, quotes Anabatoides as a synonym of Anabazenr>p$

Lafrcsnaye, the type of which he gives as SiUa fusea Vieillot. This is the first (and figured) species

mentioned by Des Murs under Anabatoides.

«/'Nov. gen. Gallidarum."

77403—Proc. N. M. vol. 53—17 37
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Apteromis Selys-Longchamps, Revue Zool., vol. 11, for October, 1848, p. 293.

Type, Apteromis solitarius Selys [Raphidae?]

(Subsequent designation, Gray, 1855.)

Aideotis "Is. Geoffroy" Le Maout, Hist. Nat. Oiseaux, 1853, p. 340.

Type, Otis arabs "Gmelin " [=Linnaeus, 1758] [Otididae.]

(Monotypy.)

"Heron (Ardea) et VOutarde (Otis)." (Le Maout.)

Arfakoniis Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 61.

Substitute name for Microlestes Meyer, 1884 (preoccupied).

Type, Microlestes arfakianus Meyer [Muscicapidae.]

(Original designation and monotypy.)

Arfak (mountains. New Guinea) +3pi'n, a bird. (Mathews, MS.)

Argala T. Brown, Zoologist's Text-Book, vol. 1, 1832,' p. 252, pi. 62, fig. 1.

Type, Argala gigantea Brown [=Ardea gigantea Forster, 1795?]. .[Ciconiidae.]

(Monotypy.)

Ariadne 2 A. Newton, Ibis, vol. 3, No. 9, January, 1867, p. 128.

Substitute for Ariana Mulsant and Verreau.x [Trochilidae.]

Ashbyia North, Agric. Gazette New South Wales, vol. 22, pt. 3, March, 1911, p. 211;

Mathews, Emu, vol. 12, 1913, pi. E.

Type, Ephthianura lovensis Ashby [Turdidae.]

(Original designation and monotypy.)

For Edwin Ashby. (North.)

Atalolestrls Mathews, Birds of Australia, vol. 2, pt. 5, Jan. 31, 1913, p. 500.

Type, Stercorarius longicaudus Vieillot [Stercorariidae.}

(Original designation and monotypy.)

(Subgenus of Stercorarius.)

'AraX6s, deVicaite+Lestris (X7j<rrpfs, piratical.) (Mathews, MS.)

Aurepthianura Mathews, Emu, vol. 12, pt. 3, Jan. 1, 1913, p. 205.

Type, Epthianura auri/rons Gould [Turdidae.

(Subsequent designation, Mathews, 1913.)

Aureus, Qo\den+Epthianura {i<i>96s, dressed; oupd, tail). (Mathews, MS.)

Austranthus Mathews, Austral Avian Record, vol. 2, No. 7, Jan. 28, 1915, p. 123.

Type, Anthus australis Vieillot [Motacillidae.

(Original designation and monotypy.)

Australis, south.ern+Anthus (afdos, a small bird). (Mathews, MS.)

Austrartamus Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 114.

Type, Arlnmus melnnops Gould [Artamidae.]

(Original designation and monotypy.)

Australis, Boxithetn -\-Artamus (apra/xoj, a butcher). (Mathews, MS.)

Austrodicaeum Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 60.

Type, Motacilla hirundinacea Shaw [Dicaeidae.]

(Original designation and monotypy.)

Australis, soatheTn-{-Dicxum (dUaiov, a very small "bird" of India). (Mathews,

MS.)

1 Th3re is an-)th9r Issus, dated 1S33, but the text appears to be Identical with the above.

» Newton writes "Ariana (qu. Ariadne?]."
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Austropitta Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 62.

New name for Coloburis Cabanis and Heine, 1860 (not Colobura Billdero,

1820. nor Coloburus Dumeiul, 1853) [Piltidae.]

Type, Pitta strepitans Temminck=P. versicolor Swainson.

(Original designation and monotypy.)

Australis, southern+PiWa. (Mathews, MS.)

Austrotis Mathews, Austral Avian Record, vol. 2, No. 1, Aug. 2, 1913, p. 12.

Type, Otis australis Gray [Olididae.'\

(Original designation and monotypy.)

Australis, southern-fOtis (wris, bustard). (Mathews, MS.)

Austrotumix Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 195.

Type, Hemipodius castanotus Gould [Tuniicidae.]

(Original designation.)

Aiistralis, southern 4-T'umij;. (Mathews, MS.)

Azuria Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 238.

Type, Sylvia rara Wilsom [Mniotiltidae.']

(Original designation and monotypy.)

Balanospliyra Ridgway, Proc. Biol. Soc. Washington, vol. 24, Feb. 24, 1911, p. 34.

Type, Picas formicivorus Swainson [Picidae.}

(Original designation.)

Bi.\avos, an acorn; a<f>vpa, a hammer. (Ridgway.)

Bannermania Mathews and Iredale, Ibis, ser. 10, vol. 3, No. 3, July, 1915, p. 578.

Type, Procellaria hornbyi Gray [Prucellariidac]

(Monotj-py.)

For David Armitage Bannerman, 1886- (Mathews, MS.)

Batihamaisius' Bonaparte, Conspectus Gen. Avium,* vol. 1, 1850, p. 95.

Type, Pteroglossus ulocomus Gould=P. beauhamaesii Wagler. [Ramphastidae.]

(Monotypy and tautonymy.)

Belchera Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 109.

Type, Petroica rosea Gould [Mascicapidae. ]
(Original designation and monotypy.)

For Charles F. Belcher, 1876- (Mathews, MS.)

Blythoscopus Giebel, Thesaurus Om., vol. 3, 1877, pp. 415, 789.

Lapsus for Phi/lloscopus Boie [Sylviidac.1

Boanerges Thayer and Bangs, Mem. Mus. Comp. Zool., vol. 40, No. 4, August^
1912, p. 199, pi. 6.

Type, Boanerges intemigrans Thayer and Bangs [Corvidae.}

(Original designation and monotypy.)

» Beauharnaisius in one edition.

* There arc two editions of volume 1 of tlie "Conspectus," differing slightly In the size of type, and easily
distinguished by the numerous misprints in one of them. In what I assume to be the first edition the
genus Milous (p. 21) is printed Mllvvs; Beauharnaisius (p. 95) is Bauharnaisius: Hapalocercus (p. 1S5)

Is Hepalncercus; Hnpsilochmus (p. 199) is IlerpsUoehmus; Fregilus (p. 3SS) is Fregilius, etc. The method
of publication of thfs work is not very clear. The first part was issued as "Sectio prima" in 1.S50, and
was received by the Paris Academy on or before June 24, ISoO. It is noted as "Sect. I." in the Intelligenz
Blatt of Serapeum, for June 30, 1S50. The second part of the volume was presented at the meeting of
the Paris A caderay on Feb. 3, ISol. There is some uncertainty as to where the first part ends, prob-
ably with page 272, but I am unable to make certain at this time. The final title-page for volume 1 was
not issued until after Bonaparte's death, in 1857, and is commonly found pasted to the temporary one Id
bound copies.
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Bolborhynclius Bonaparte, Remarques Observ. Blanchard Psittacidea,' April,

1857, p. 6.

Type, Myiopsitta catharina Bonaparte ^ [Pdttaddae.]

(Subsequent designation.*)

Bolbospiza Reichenow, Die Vogel, vol. 2, 1914, p. 416.

Substitute name for " Nesospiza " * Salvadori [Plocddae.]

Bostrychla "Reich. (1845?)"* Gray, Genera Birds, vol.3, 1849 [April, 1847], pp.

5G5, 5G6.

Type, Ibis caninculata Ruppell [Thrcskiomilhidae.]

(Original designation and monotypy.)

tBotauroides Shufeldt, Trans. Conn. Acad. Arts and Sciences, vol. 19, February,

1915, p. 33.

Type, BoLaaroides parvus Shufeldt [Ardcidae.]

(Monotypy.)

Botaurus+Gr. eZSos, resemblance. (Shufeldt.)

Bowyeria Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 114.

T j^ie, CoUijriocincla boweri Ramsay [Fnonopidae.]

(Original designation and monotypy.)

For Thomas Henry Bowyer-Boyer, 1862-1886. (Mathews, MS.)

Broadbentia Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 60.

Type, Ptilotis Jlava addenda Mathews [McUphagidac]

(Original designation and monotypy.)

For Kendall Broadbent, 1837-1911. (Mathews, MS.)

Buteaetos J. F. Naumann, Naumannia, vol. 3, 1853, p. 116 (nomen nudum); H. F.

Moeschler, p. 296.

Type, Butco leucurus Naumann .[Buteonidae.]

(Monotypy.)

Cactospiza Ridgway, Proc. U. S. Nat. Mus., vol. 19, No. 1116, Mar. 15, 1897, p. 546.

Type, Cactomis pallida Sclater and Salvin [FringUlidae.]

(Original designation.)

(Subgenus of Camarhynchiis.)

Caemleocantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 236.

Type, Motacilla caerulcsccns Gmelin [Mniotiltidae.]

(Original designation and monotypy.)

Caleya Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 59.

Type. Collancincla mfo(jaslcr Go uld [Prionopidae.}

(Original designation and monotypy.)

For George Caley, 17707-1829, (Mathews, MS.)

> This is a repaged reprint of two papers from the Comptes Kendus, vol. 44, 1S57 (No. 11, pp. 534-539;

No. 12, pp. 595-597), with important additions and changes. It is enlitled "Kemarques k propos des

Observations de M. Emile Blanchard sur les Caractferes ost^ologiques chez les Oiseaux de la familie des

Psittacides, et Tableau des genres de Perroquets disposi^s en series paralleles," pp. 1-9, and its receipt

was acknowledged by the Academy at the meeting of Apr. 13, 1857.

» The type cited by Salvadori (Cat. Birds Brit. Mus., vol. 20, 1891, p. 233) fs Arara aymara D'Orblgny,

e species not in the above paper.

« Proc. Biol. Soc. Washington, vol. 28, Nov. 29, 1915, p. 183.

« NotiVesospiza "abanis. Salvadori, moreover, propjsed the name Neospiza (convBTtedlnto " Nesotpiza"

by Reichenow, Vogel Afrikas, vol.3, pt. 1 , 1904. p. 278) , hence the proposed change is unnecessary. Neoipim

was Inadvertently placed in the family Fringillidae in my second supplement.

» Reichenbach, Nat. Syst. der Vogel, 1852 (1853), p. .\lv. credits the name to " Wagl.," but I have not

found It in the works of this author, and the type species was not described until several years after Wagler'8

death.
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CaUdris [ ?] ' Allg. Lit.-Zeitung, 1804, vol. 2, No. 168, June 8, 1804, col. 542.

Type, Tringa calidris Limnaecs [Scolopacidae.]

(Tautonymy.)

Calonectris Mathews and Iredale, Ibis, eer. 10, vol. 3, No. 3, July, 1915, pp. 586,

590, 592.

Type, Puffinus leucomelas Temminck [Puffinidae.]

(Virtual monotypy.)

KaMs, beautiful, (sdr+Nectris. (Mathewe, MS.)

Caloperdix Blyth, Journ. Asiatic Soc. Bengal, vol. 30, No. 2, 1861, p. 193 (note).

Type, Cry-plonyx ocellalus Vigors [Phasianidae.]

(Monotypy.)

Calopicus Malherbe, Monogr. Picid^es, vol. 1, 1861, p. liii.

Type, Picus fiavinucha Gould [Picicfo*.]

(Original designation and monotypy.)

Calos, beau+Ptcus. (Malherbe.)

Caloptilotis Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 414.

TjTJe, Ptilotis madcayana Ramsay [Meliphagidae.]

(Original designation and monotypy.)

KaX6s, beautiful, lair+Ptilolis (tttiXoj', feather; ous.wt^j, ear). (Mathews, MS.)

Calorhynchus A. Wagner, Archiv fur Naturgesch., vol. 7, Bd. 2, 1841, p. 98.

Substitute name for Caloramphus Lesson, 1839 [Capitonidae.]

Camiguinia McGregor, Philippine Joxirn. Sci., vol. 2, No. 5, Sect. A, October,

1907, p. 346.

Type, Camiguinia personata McGregor^ [Muscicapidae.]

(Original designation and monotypy.)

Campbellornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 113.

Type, Ocypterus personalus Gould [Arlaviidae.]

(Original designation and monotypy.)

For Archibald James Campbell. (Mathews, MS.)

• An anonymous reviewer of Bechstein's Orn. Taschenbuch presents his views on the arrangement of

certain genera of Limicolae by means of the following key, in which several new generic names are

introduced:
" Hausteufel, Philomachu s

.

Schnabel walienformig, allmahlig verdunnt, stumpf.

Mittlere und aussere Zehe etwas verbunden.

Tringa pugnai.

Kn&ssel, Calidris.
Schnabel waUenformig, gegen die Spltze hin dicker, glatt.

Mittlere und iiussere Zehe etwas verbunden.

Tringa calidris, arenaria u. a.

Steinpicker, Cinclus .

Schnabel zusammengedriickt, walzenfonnlg, gegen die Spitze hln dUnner, stumpf, gerade.

Zehen ganz frey.

Tringa Cinclus, alpina, islandica u. a.

Strinwaher, Arenaria.
Schnabel steigend.

Tringa interpres.

StrandIdu/er , Tringa.
Schnabel wal/.enfomiig, zusammengedriickt, mit langerer etwas herQbergeschlagener, glatter, an

der Spitze bucklicher Oberkinnlade.

Tringa Gambetla, Ochropus, pusiUa, striata, Jiypoleucos, Canutus Linn, macularia u. a. auch ge-

horen einige Wasserliiufer des Vfs. Scolopaz Tolanus und/uicohieher.

Knot. Canutus .

Schnabel lan'jlicht: ke^elformig, stumpf.

Knot der en^lischen Naturfarscher."

» The spccles= Cyanomyias helenx Stccrc. (Sco McGregor, Phil. Journ. Sci., vol. 4, 19C9, p. 73.
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Canaria C. T. Wood, Om. Guide, [January, 1837], p. 215.

Type, Canaria varia Wood, or "Commoa Canary," a nomen nudum
here [Fringillidae.]

(Monotypy.)

Cannabis Blyth, Journ. Asiatic See. Bengal, vol. 19, No. 3 (publ. August, or later),

1850, p. 224.

Type, Fringilla llnaria Linnaeus' {Fringillidae.']

(Present designation.)

Canutus [ ?] Allg. Lit.-Zeitung, 1804, vol. 2, No. 168, June 8, 1804, col. 542.

Type, " Knot der englischen Katurforscher " [Scolopacidae.']

(Monotypy.)

(See note under Calidris.)

Capripeda "Verr." Bonaparte, Rivista Contemporanea [Torino], vol. 9, Fasc. 40,

February, 1857, p. 215 (p. 9 of reprint); Salvadori, Atti R. Accad. Sci. Torino,

vol. 49, 1914, pp. 447-451.

Type, Caprimulgus natalensis Smith [Caprimulgidae.

(Monotypy.)

Carteromis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 111.

Type, Monarcha leucotis Go uld [ Muscicapidae.]

(Original designation and monotypy.)

For Thomas Carter, 1862- (Mathews, MS.)

Cassowara Perry, Arcana, No. 21, September, 1811, text to pi. [82].

Type, Cassouara eximia Perry [Casuariidae.]

(Monotypy.)

tCathartomis L. H. Miller, Univ. Calif. Publ, Bull. Dept. Geology, vol. 6, No. 1,

Nov. 28, 1910, p. 14.

Type, Calkartomis gracilis Miller [Incertae sedis.]

(Monotypy.)

Catharles {KaOapriis, a cleanser) -fopvis, bird. (Miller, MS.)

Caudolanius Bianchi, Aves Exped. P. K. Kozlowi, 1899-1901, 1907, p.—.

Type, Lanivs erylhronotus Vigors [Laniidae.]

(Present (?) designation.)

Cenchris" "Boje" C. L. Brehm, Handb. Stuben ... Vogel, 1832, pp. xviii, 323;

Gloger, Hand und Hilfsbuch, 1842 [=1841], p. 213,

Type, Falco tinnunculus Linnaeus [Falconidae.]

(Monotypy.)

Ceriocleptes Chapin, Bull. Amer. Mus. Nat. ffist., vol. 34, Oct. 20, 1915, p. 512,

Type, Ceriocleptes xenurus Cuapin [Indicatoridae.]

(Monotypy.)

K7jptoK\(irTr]s. a stealer of honeycombs. (Chapin, MS.)

Cettia Bonaparte, Iconogr. Fauna Italica, vol. 1, 1834 (fasc. 9), text to pi. [29].

Type, Sylvia cclti Temminck [Sylviidae.]

(Original designation.)

(Subgenus of Sylvia.)

Chacura Hodgson, Madras Journal Lit, and Science, vol. 5, No, 15, for April, 1837,

p. 305.

Type, Chacura pugnax 'noDGaos=Perdix chiikor Gray [Phasianidae.]

(Original designation and monotypy.)

> The species mentioned are "Fringilla linaria, L., v. Linaria canescens, Gould," and "C. minor," the
latter without citation of authority. (Refer also to the names CannaWa Billberg, 1828, and Linophaga
Morris, 1837.)

« This doubtless is a slip for Cerchned Bole.
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Chelidonia R. Brehm, Naumannia, 1858, p. 231.

Type, Chelidonia rupestris [=nirundo rupestris Scopoli] [Hirundinidae.]

(Monotypy.)

Chenalopex Dumont, Diet. Sci. Nat., vol. 8, 1817, p. 393; Vieillot, Nouv. Diet.

d'Hist. Nat., ed. 2, vol. 24, 1818, p. 132 (see also p. 46G, under the word "Panope,"

and vol. 1, 1816, p. 381).

Type, Alca impennis Linnaeus [Alcidae.]

(Monotypy.)

Chera' Gray, Gen. Birds, vol. 1, pt. 1, May, 1844, p. [4] of Ploeeinae.

Type, Emberiza progne Boudaert [Ploccidac]

(Monotypy.)

CMlia Salvadori, Ibis, ser. 9, vol. 2, No. 7, July, 1908, p. 451.

Type, Enicomis melanura Gray [Fumariidae.]

(Monotypy.)

Chionophilos Petenyi, in C. L. Brehm, Handbueh Stuben ... Vogel, 1832, p. 296;

Brehm, Isis, 1842, p. 505.

Type, Alauda alpeslris Linnaeus [Alaudidae.]

(Monot\'py.)

(See also Niphophilos.)

Chlidonias Rafinesque, Kentucky Gazette, vol. 36 (new ser., vol. 1), No. 8, Feb.

21, 1822, [3]; Rhoads, Auk, vol. 29, April, 1912, p. 197.

Type, Sterna melanops Rafinesque [=Stema surinamensis Gunus]. .[Laridae.]

(Monotypy.)

CMoreus Kaup, Nat. Syst., 1829, p. 161.

Type, not mentioned ; a nomen nudum here [Fringillidae.'l

Chlorochroa^ Sclater, Athenaeum, No. 1834, Dec. 20, 1862, p. 811; Gray, Hand-

List Birds, vol. 1, 1869, p. 382.

Type, Chlorochroa vireonina Sclater; a nomen nudum here [ Vireonidae. ]

(Monotypy.)

Chopis ^ "Verreaux" Bonaparte, Conspectus Gen. Avium, vol. 1, 1850, p. 425.

Type, "Chopisater, Verreaux" [=Agelaius cAopt Vieillot] [Icteridae.]

(Monotypy.)

Chryserpes W. De W. Miller, Bull. Amer. Mus. Nat. Hist., vol. 34, Oct. 20, 1915,

p. 517.

Typo, Picas striatus Mxjller [Picidae.]

(Original designation and monotypy.)

Xpicrtos, golden; */j7rj?s, creeper. (Miller, MS.)

["Chrysocephalus, Swains.," quoted by Waterhouse (Index, 1889, p. 44), is used by

Swainson only as a specific name

—

^^Sericulus Chrysocephalus."]

Chrysolophus • J. E. Gray, Illustr. Indian Zoology, vol. 2, No. —, 1833-34, pi. 41,

fig. 2.

Type, Phasianus pictv^ Linnaeus [Phasianidae.]

(Monotypy.)

« Sec note under Hi/phanfornh.

> This nnmc occurs in a notice of the meeting of the Zoological Society of London for Doc. 9, 1802. In

the published Proceedings the bird is described and figured as Vireo hypochryseus (Proc. Zool. Soc.

London, 1802 (1803), p. 309, pi. 46).

» Chopin is not adopted by Bonaparte, but cited in the synonymy of PsarocoUus chopi. If names la syn-

onymy are valid, this one will replace Gnoriwopsar Richmond».^aptu> Richmond (not Aapto$ J. E.

Gray, 1867)=-i4p/io<;ti«Cabanis, 1851 (not Aphobvi Gist«l, 1848).

*Chrvsolophv^ Swainson, 18;}-, Is a member of the TjTannidae.
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Chrysopteras Swainsom, Classif. Birds, vol. 1, 1836, p. 69.

Type, "our common green woodpecker {Chrysopteras viridis Sw.)"...[Piddae.]

(Monotypy.)

Chrysothlypis Berlepsch, Bericht V. Intern. Orn.-Kongress, 1910 [1911J, pp. 1005,

1080.

Type, Tachyphonus chrysomelas Sclater and Salvin [ Tangaridae.]

(Original designation and monotypy.)

Chrysotrogon Ridgway, Bull. U. S. Nat. Mus., No. 50, pt. 5, Nov. 29, 1911, p. 784.

Type, Trogon caligatus Gould [Trugonidae.]

(Original designation.)

Xpvcroj, gold +T'''0^on (rpw-yw, I gnaw, I eat). (Ridgway.)

Chnbbia Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 291.

Type, Gallinago stricklandi Gray [Scolopaddae.]

(Monotypy.)

For Charles Chubb. (Mathews, MS.)

Cinathisma Hull, Bull. No. 5, Roy. Austral. Om. Union, Dec. 21, 1915, p. 1; Emu,
vol. 15, pt. 3, January, 1916, p. 205, pi. 31, fig. 4.

Type, Cinathisma cyanoleuca Hull [Puffinidae.)

(Monotypy.)

Cinclus r ?] Allg. Lit.-Zeitung, 1804, vol. 2, No. 168, June 8, 1804, col. 542.

Type, Tringa cinclus Lonaeus [Scolopaddae.

\

(Tautonymy.)

(See note under Calidris.)

Circobuteo "Hodgson MS." Jerdon, Ibis, ser. 3, vol. 1, No. 3, July, 1871, p. 340.

Type, Buteo plumipes Hodgson [Buleonidae.]

(Monotypy.)

Citrlnella Bonaparte, Iconogr. Fauna Italica, vol. 1, 1833 (fasc. 4), text to pi. [37].

Type, Fringilla citrlnella Linnaeus [Fringillidae.]

(Original designation and tautonymy.)

(Subgenus of Fringilla.)

Clanga Tyzenhaus, in Adamowicz, Revue et Mag. de Zool., s^r. 2, vol. 9, for De-
cember, 1857 (1858), p. 604.

Type, Falco maculatus Gmelin [Buteonidae.]

(Tautonymy; Aquila clanga Pallas is a synonym.)

Clangocycnus Oberholser, Emu, vol. 8, pt. 1, July 1, 1908, p. 3.

Type, Cygnus buccinator Richardson [Anatidae.]

(Original designation and monotypy.)

(Subgenus of Olor Wagler, 1832.)

KXa77i7, clangor; kvkvo^, cygnus. (Oberholser.)

Colcloughia Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 112.

Type, Hemipodius melanogaster Gould [ Tumicidae.]

(Original designation and monotypy.)

For M. J. Colclough. (Mathews, MS.)

Coleia Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. IIG.

Type, Merops carunculatus Latham , [Mcliphagidae.]

(Original designation and monotypy.)

For C. F. Cole. (Mathews, MS.)
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Colombpicus Malherbe, Nouv. Classif. Picin^es,' 1850, p. 45.

Type, Picas dominicensis Vieillot [Picidae.]

(Monotypy.)

(See also Leucopicus.)

Colonia' J. E. Gray, in Griffith, Animal Kingdom, vol. 6, "1829," p. 336.

Type, Miiscicapa colonua Vieillot [ Tyrannidae.]

(Monotypy.)

(Subgenus of Muscipeta Cuvier.)

Columbigallus "auct." Streubel, in Ersch u. Gruber, AUg. Encycl., sect. 3, vol.

17, 1842, p. 94.

Type, "Columbicrax Le Vaill. (Col. caninculata)."' [Columbidae.]

(Monotypy.)

Compsothraupis Richmond, Proc. Biol. Soc. Washington, vol. 28, Nov. 29, 1915, p.

180. New name for Lamprotes Swainson, 1837 (not of R. L., 1817).

Type, Tanagra loricata Lichtenstein [Tangaridae.]

(Original designation and monotypy.)

Ko/i^<Sj, elegant; dpaxnrU, a small bird. (Richmond.)

Conigravea Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913. p. 59.

Tji^e, Colluricinda parvula conigravi Mathews [Prionopidae.]

(Original designation and monotypy.)

For William Price Conigrave. (Mathews, MS.)

Coquus W. L. Sclater, This, eer. 10, vol. 2, No. 1, .January, 1914, p. 174.

New name for Oxynotiis Swainson, preoccupied {Campephagidae.'\

Type, Lanius rufiventer Swainson.

(Original designation.)

(See also Acanthinoius.)

Coquus=a, cook (native name "cu.senier"). (Sclater.)

Coragyps "Isid. Geoffrey" Le Maout, Hist. Nat. Oiseaux, 1853, pp. 57, 6G.

Type, Vultur atratus Wilson [ Vulturidae.]

(Monotypy.)

Corinnes "Less. 1832" Gray, Cat. Gen. and Subgen. Birds, 1855, p. 21.

TyY)e,
'

' Trochilus mesoleucus, Valen. " [ Trochilidae.]

(Original designation and monotypy.)

Cormoranus Baillon, M6m. Soc. roy. d'Emul. d'Abbeville, [s^r. 2, vol. 1,] 1833

[1834?], p. 76, note.

Type, Pelecanus carlo Linnaeus [Phalacrocoracidae.l

(Subsequent designation; Mathews, 1913.)

Comix KgelreuteU,* Novi Comm. Acad. Sci. Imp. Petrcp., vol. 11, 1767, p. 435,

pi. 15, fig. 7.

Type, " Comix atra; capite, olio pectoreque, flauis" [Tncertae sedia.]

(Monotypy.)

« This is a rcpaged edition of the author's 1R49 paper, •with additions. It has no title-page, bm is dated

"Metz, juillet ISoO." It is chiefly intercsling through the preJcnte of the new generic nomes Colomhpicvt

end I.ivvenpicus, and the emendation of Mdawpicos to Milanopkon. Malherbe (Monogr. ricidccs. vol-

1, p. :?Ivii) refers 1o what is pro) ably another edition in the words "dont !a deuxif-rae Edition, publii'c ca

septembre IMO, di(T6re par la transformation d'une section en un genre, par les terminations gen<^riquc3

OS en vn, ainsi que par quelcpies autrcs additions."

« This antedates (and sliould replace) Coimrus Strickland, 1841, for the same species.

*Columba caruticulala Temminck is an artefact, and Levaillant called it "Columbi-Gallino," not "C

lumhicrax."
• Koe'.reutcr is binary, but not binomial, in this paper.
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Coryplxotriccus Ridgway, Proc. Biol. Soc. Washington, vol. 19, Sept. 6, 1906, p. 115.

Type, Pitangxis alboviltatus Lawrence [Tyrannidae.]

(Original designation and raonotypy.)

Kopvcjyf], the crown; tpUko^, a small bird. (Ridgway.)

Corytholaea Heuglin, Orn. Nordost-Afrika's, vol. 1, Abth. 1, 1809, p. 315.

Type, Slylvia ruppeli Temminck [Sylviidae.l

(Monotypy.)

(Subgenus of Sylvia.)

Cossyphus "Cuvier" Dumont, Diet. Sci. Nat., vol. 29, 1823, pp. 260, 261.

Type, Paradisea tritlis Linnaeus' {Slurnidae.l

(Present designation.)

tCreccopus Shufeldt, Journ. Acad. Nat. Sci. Phila., ser. 2, vol. 9, pt. 3, Oct. 20,

1892, p. 412 (note).

Substitute name for Creccoides Shufeldt [Rallidae.]

Cryptophaga Degland and Gerbe, Orn. Eur., ed. 2, vol. 1, 1867, pp. 307, 308.

P^mendation of Crithophaga Cabanis, 1851 [Fringillidae.]

Cryptoplectron Streubel, in Ersch u. Gruber, Allg. Encycl., sect. 3, vol. 16, 1842,

p. 291.

Type, Cotumix erythrorhyncha Sykes [Phasianidae.]

(Present designation and virtual monotypy.^)

(Subgenus or section of Pseudortygicm, under genus Perdix.)

Crypturellus Brabourne and Chubb, Annals and Mag. Nat. Hist., ser. 8, vol. 14,

No. 82, October, 1914, p. 322.

Type, Tinamus tataupa Temminck [Tinamidae.]

(Original designation.)

Ctenanas Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 90.

Substitute name for Leptolarsis Eyton, 1838 (not Leptotarsua Guerin,

1831) [Analidae.]

Krets (KTtv-), a comb+.4na.s (anas, a duck). (Mathews, MS.)

Cyanepops Reichenbach, Handb. Spec. Orn., Scans., 1853, p. 223.

Type, " Promerops coeruleus Wagler "^ [Irrisondae.l

(Monotypy.)

Cyanochen "Hartl." Bonaparte, Comptes Rendus, vol. 43, October, 1856, p. 648.

Type, Bemicla cyanoptera Rxjppell [Anutidae.]

(Monotypy.)

Cyanocorvus* "Dubus" Gray, Cat. Genera and Subgen. Birds, 1855, p. 148.

Type, ^' Cyanocorvus violaceus Dubus" [Corrirfae.]

(Original designation and monotypy.)

Cyanolsemus Stone, Auk, vol. 24, No. 2, April, 1907, pp. 196, 197.

Type, Ornismya demencix Lesson [ TrocMlidae.]

(Original designation and monotj'py.)

Kvapeos, blue; Xot^os, throat. (Stone.)

' Ten species are enumerated. Gray (1840, 1841, 1855, 1869) has synonymizcd it under Acridothcres in

bis several works, and the type species (the first mentioned by Dumont) may stand as above.

' ColuTTiix novae-zelandiae Qiioy and Gaimardalso is included in this group, but with a query. Crypto-

plectron should replace Mkroperdix Gould, 1862.

* =Promer<ips caerulnis Shaw? If so, a fictitious bird.

* Probably a lapsus for Cyanocnrai, but it is adopted by Fitzinger (Sitzungsbcr. K. AVad. Wiss. W'ien,

vol. 46, Abth. 1, 1863, p. 208), as a subgenus of Cyanurus Swainson. Fitzinger's paper is based largely

upon Gray's Catalogue of 1855, and follows the misspellings of the latter very closely.
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Cyanonymplia OiiERHOLSER, Proc. U. S. Nat. Mus., vol. 39, No. 1803, Feb. 25, 1911,

p. 587.

Type, Hypoth'jmis superciliaris Sharpe [Muscicapidae.]

(Original designation and monotypy.)

Kvavos, cyano3; vuij.4>n, nympha. (Oberholaer.)

Cyanopliasis Butuultn, NaSa ochota, December, 1908, pp. 33, 35.

Type, Calophasis mikado Oqilvie-Grant [Phasianidae.]

(Original? designation and monotypy.)

Cygnus Bartuam,' Travels through Carolina, etc., 1791, p. (Tx)ndon, od., 1792,

p. 292), nomen nudum; Zimmermann, in Bartram, Reisen Nord-und Slid-

Karolina, 1793, p. 291.

Type, ''Cygnus ferus Linn. The wild swane . . . (Seligm. Cat. IV. T
44.) " [Analidae.\

(Monotypy.)

fCypselavus Gait.lard, Annales Univ. Lyon, uouv. e6r., Sciences, M^decine, fasc.

23, 1908, p. 63.

Typ3, Cypselavus gallicus Gaillard [Incertae sedis.]

(Monotypy.)

Dicrorhynclius Carriker, AnnaLs Carnegie Mus., vol. 6, No. 2-4, Aug. 29 [=Scpt.

7], 1910, p. 571.

Type, Tetragonopsfrantzii Sclater [Capitonidae.]

(Original designation and monotypy.)

AUpoos, bifurcate; ^vyxos, bill. (Carriker.)

Diomedella Mathews, Birds of Australia, vol. 2, pt. 3, Sept. 20, 1912, p. 275.

Type, Diomedea cauta Gould [Diom£deid(u.^

(Original designation and monotypy.)

(Subgenus of Thalassogtron.)

Diomedea (Aiomi75«io) -{-ella. (Mathews, MS.)

Diopslttaca Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 99.

Type, Psitiacus nohilis Linnaeus [Psillacidae.]

(Original designation.)

Aio9, noble; xpLTraK-n, a parrot. (Ridgway.)

Dipluravis ^ E. Strand, Societaa entomologica [Stuttgart], vol. 25, No. 4, May 21

1910, p. 14.

Substitute name for Diplura Jerdon, 18G4 (not Diplura Koch, 1850).

[Ciconiidae.]

Ditelmatias Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 282.

Type, Gallinago hard'ticHi Gray [Scolopacidae.]

(Original designation and monotv'py.)

Ais. double+Telmatias {rkX/jia, a pool, swarap-f-MZ,s). (Mathews, MS.)

• Bartram's reference is merely "Cygnus ferus, the wild swan," but T^immermann pivcs Linnaeus as

the authority for the name, and '' Cygnus ferus" is, Indeed, a sj-nonym of Anas cygnus (Syst. Nat., cd. 10,

p. 122). The remainder of Zimmermann "s citation is wrons, as the plate quoted occurs in Seligmann,

vol.5, pi. 45 (in the edition examined by mo), and is reproduced from Edwards, plate 150, not from Catcsby.

The species is the one now known as Olor cygnus (Linnaeus), type of the genus Olor Wa^lor, 1532. At

the moment, it loo'.<s as if the swans were in for a transfer of names, but it is not at all improbable that

some binary author has used Cygnus before 1793, and the name may finally rest upon one of the other

species.

*Dipliirnvis would have priority for this ?;cnus, were it not for Ibis T^ac(5p6de, 1799, DiplnccTcus Jerdon,

1861, and Psewintantalus Ridgway, 18S3. It is, therefore, stranded on the beach of synonymy—a warning

to entomologists who may be tempted to introduco ornithological terms in obscure place-s.
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DolichopicDS Reichenbach,' Handb. Orn., Scans., 1854, p. 408.

Type, Picus percussus Temminck [Picidae.]

(Monotypy.)

Dorcadothera Heuglin, Nachtrage u. Bericht. Orn. Nordost-Afrika's, 1871, p. ccxii
(note).

Typo, Falco saqer [=Falco sacer Gmejlin (not Forster)] [Falconidae.]

(Monotypy.)

(Subgenus of Falco.)

Dorothina Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 111.

Substitute name for Meliphaga Lewin (not Melophagus Latkeille, 1802).

Type, Meliphaga leuini Swainson [Melipliagidae.]

(Original designation.)

For Dorothy Wliite (daughter of Henry Lute White). (Mathews, MS.)

Dreptes Reichenow, Journal fur Orn., vol. 62, Ileft 3, July, 1914, p. 488.

Type, Ntctarinia ihomensia Bocao e [Nectariniidae.]

(Original designation and monotypy.)

Drioctistes Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 71.

Type, Thripophaga sdateri Berlepsch \Fumariulae.]

(Original designation and monotypy.)
Aploi, a copse, thicket; ktI<tt7}^, a settler. (Ridgway.)

Dryotomus Swainson, Fauna Boreali-Americana, vol. 2, 1831 [=February, 1S32]

pp. 301, 304.

Type, Picus martius Linnaeus [Picidae.]

(Original designation.*)

(Subgenus of Picus.)

Apvordfios, qui quercus vel arbores eecat. (Swainson.)

Dulciomis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 112.

Type, Megalurus aliileri Mathews [Sijlviidae.]

(Original designation and monotypy.)
For Dulcie Marion Mathews, 1894- (Mathews, MS.)

Dyottomis Mathews, Austral ,\vian Record, vol. 1, No. 5, Dec. 24, 1912, p. IIG.

Type, Corcus paradoxus Da udin {Meliphagidae."]

(Original designation and monotypy.)

For Robert A. Dyott. (Mathews, MS.)

Ecchaunornis Ridgway, Proc. Biol. Soc. Washingtx)n, vol. 25, May 4, 1912, p. 97.

Typo, Bucco radiatus Sclater [Bucconidae.]

(Original designation.)

EKxawow, I puff up; opvLs, a bird. (Ridgway.)

fElopteryx Andrews, Geol. Magazine, N. S., Decade 5, vol. 10, No. 5, May, 1913, p.

195, figs. 1, 2.

Typ3, Elopteryx nopcsai Andrews [Sleganopodes?]

(Monotypy.)

Elseya Mathews, Birds of Australia, vol. 3, pt. 2, May 2, 1913, p. 125.

Typa, Charadrius melanops Vieillot . [Charadriidae.]

(Original designation.)

For J. R. Elsey. (Mathews, MS.)

• He cites "Rp. ylu'odatt," as if named there, but Bonaparte wrote it Xiphidiopicus (Consp. Voluc.
Zygod., p. n |

= Atcnpo Itahano, vo". 2, No. 8, May, 18.M, p. 126|).

» The type Is not Picus pilealus Linnaeus, as stated by Hargitt, Cat. Birds Brit. Mus., vol. 18, 1890,

p. 514.
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Elseyornis Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 87.

Substitute name for Elseya Mathews (not of Grandidier, 1867)... [CAararfrurfoc]

For J. R. Elscy+opcis, a bird. (Matliews, MS.)

fEoceornis Shufeldt, Trans, Conn. Acad. Arts and Sci., vol. 19, February, 1915, p.

39.

Type, Eoccomis ardetla Shufeldt [Ardtidael]

(Monotypy.)

" Eocene, =Gr.77cbx, dawn+Koii/i?, recent and Or. a bird." (Shufeldt.)

Erogas Hogo, Zoologist, vol. 3, No. 35, Nov., 1845, p. 1172.

Substitute name for Botaurus Stephens, on grounds of purism [Ardcidae.]

'Epw7as, a heron. (Hogg.)

Erythrina' Blyth, Cat. Birds Mas. Asiatic Soc, 1849 (1852?), p. 118.

Type, Loxia prasina Sparkman [PIccexdae.]

(Monotypy.)

Erythrolsema "Pr. B. 1854" ^ Gray, Cat. Genera and Subgen. Birds, 1855, p. 98.

Type, Columba pulchcrrima Scopoli [IVtronidae.]

(Original designation and monotypy.)

(See also Columbigallus Des Murs, 1854.')

Eiythrosoma Swaixson, Fauna Boreali-Americana, vol. 2, 1831 [=February, 1832],

p. 201.

Type, Setophaga picta Swainson [Mniotillidae.]

(Present designation.*)

(Subgenus of Setophaga Swainson.)

Erythrothlypis Berlepsch, Bericht V. Intern, Orn.-Kongress, 1910 [1911], pp. 1C05,

1081.

Type, Nemosia rosenbergi Rothschild=Z)acnw salmoni ScLATER..[7'an^anrfac.]

(Original designation and monotypy.)

Etlielomis Mafhews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 110.

Tyi)e, Gfrygone magnirostris Gould [Muscicapidae.]

(Original designation and monotypy.)

For Ethel Rose White (Mrs. Samuel Albert White). (Mathews, MS.)

Enaquila Acloque, Faune de France, vol. 1, 1900, p. 99,

Type, Falco chrysaetos Linnaeus [Buteonidae.]

(i'resent designation.*)

(Section of Aquila Brisson.)

Eucircus Acloque, Faune de France, vol. 1, 1900, p. 122,

Type, Falco scruginosiis Linnaeus [Buteonidae.]

(Present designation.'')

(Section of Circus Lac^pede.)

Eufalco Acloque, Faune do France, voL 1, 1900, p, 113.

Type, Falco communis Gmelin [=F. peregrinus Tunstall] [Falconidae.]

(Present designation.")

(Section of Falco Linnaeus.)

> = Erythura Swainson, 1837. Not Erythrina Rrehm, 1828 (Fringillidao).

«Gray, I ist Spec. i3irds, vol. A, ro'.umbac, 18.56, 2, rIvcs the authority as 'Tr. B. In litt."

• Listed in Supplement No. 2 (Troc. U. S. Nat. Mus., vol. 35, 1908, p. 601).

« Setophaga miniaia Swainson is also included in this subecnus.

»Thc included species are Ai/uila nxvia "lirisson," A. adalberti Brehm, A. imperialis "Keyserling and

Blasius," A.fuUa (l.lnnaeus), and A.chryMiftca (l.lnnacus).

•Included species are Circu* xruginotut (Linnaeus), C. "dneraceut" (Montagu), and C. swainsonll

A Smitti,

f The species enumerated arc falco tacer "Brisson," F. harJMTXu Linnaeus, Falco lanariut 8chlcgel,and

F. communis Gmelin.
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Eugallinago Matuews, Birds of Australia, vol. 3, lit. 3, Aug. 18, 1913, p. 294.

Type, Gallinago macrodactyla Bonaparte [Scolopaddae.]

(Monotypy.)

Ev, •wcll+Gallinago (from gallina, a hen). (Mathews, MS.)

Eumeleagris Coues, Key N. A. Birds, ed. 5, vol. 2, December, 1903, p. 727.

Type, Meleagris ocellatus [Cuvier] * [Meleagridae.]

(Monotypy.)

Eunisus Bonaparte, Revue et Mag. de Zoologie, e<5r. 2, vol. 6, No. 10, for October,

1854, p. 538. Substitute name for Nisus "Bp."
Type, Falco sphenurns ROppell [Buteonidae.]

(Present designation.^)

Eupelia Toud, Annals Carnegie Museum, vol. 8, No. 3-4, May 8, 1913, p. 512.

Type, Columha cruziana Prevost and Knip [Claraviidae.]

(Original designation and monotypy.)

Euphasia' Mulsant and Verreaux, Hist. Nat. Ois. Mouches, vol. 2, livr. 4, 1876.

p. 289.

Name in key, .species not mentioned [ Trochilidae.]

Eupodella Mathew."?, Birds of Australia, vol. 3, pt. 1, Apr. 2, 1913, p. 83.

New name for Eupoda Brandt, 1845 (not Eupodes Koch, 1835).

Type, Charadrius veredus Gould [Charadriidae.]

(Original designation.)

Eupoda (tC, well; wovi (ttoS— ), loot)-\-eUa. (Mathews, MS.)

Eutelipsitta Mathews, Novit. Zool., vol. 18, No. 1, June 17, 1911, p. 10.

Type, Psittarus chlorolepidotus Kuhl [Loriidae.]

(Original designation.)

EiiT«Xr;s, cheap, paltry; ^iTTo()coj), a parrot. (Mathews, MS.)

Eyramytis Mathews, Novit. Zool., vol. 18, No. 3, Jan, 31, 1912, p. 3CG.

Type, Amytis goyderi Gould [Sylviidas.']

(Original designation and monotypy.)

For Lake Eyre+.4m?/fia ('A/hutu, a daughter of Astyages). (Mathews, MS.)

Ficophaga "Vieillot" Dumont, Diet. Sci. Nat., vol. 16, 1820, p. 529.

New name for Malimbus Vieillot, 1805 [Ploceidae.]

Flammea Fournel, Faune de la Morelle, vol. 1, 1836, p. 101 (see Mathews, Austral

Avian Record, vol. 1, 1912, p. 104).

Type, Flammea vulgaris Fournel [=Strix alba Scopou] [Tytonidae.]

(Monotypy.)

Fregettomis Mathews, Birds of Australia, vol. 2, pt. 1, May 30, 1912, p. 31.

Type, Procellaria grallaria Vieillot [Procellariidae.

]

(Original designation and monotypy.)

Fregeita+ornis (opns, a bird). (Mathews, MS.)

Fringilloides Butuiilin. N:u'a ochota, January, ]910, pp. 119, 122.

Type, Emberiza melanocephala Scopoli [Fringillidae.]

(Original designation.)

• " Its character? entitle it to recognition as a subgenus at least, if not a full genus, which maj be named
Euin'leagris." (=A griocharis Chapman, ISdfi.)

' Seven species are mentioned, of which the first, Ntsua toussenellii " Verr.," Ls a nomen nudum at this

place.

t Changed to Eudosia in vol. 3, pp. 1, 2.
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Frugilegus "Lesson" ' Srlys, Faune Beige, vol. 1, 1842, p. 68.

Type, Corvus frugikgus Linnaeus [Corvidae.]

(Monotypy and tautonymy.)

(Subgenus of Corvus.)

Fruticantor Maynari), Directory Birds Eastern N. A., pt. 9, 1907, p. 246.

Type, Syltna discolor Vieillot [Mniotillidae.]

(Original designation and monotypy.)

Frutiomis Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 251.

Type, Sylvia formosa Wilson [Mniotillidae.]

(Monotypy.)

Fulmariprion Mathews, Birds of Australia, vol. 2, pt. 2, July 31, 1912, p. 215.

Type, Pseudoprion turiur crassirostris Mathews [Procellariidae.]

(Original designation.)

Fulmarus (Utinized from fulmar)-}-Prion {irplusv, a saw). (Mathews, MS.)

Gallicolumba 2 Heck, Bildc-r-Atlas zum Conversalions-Lexil^on, vol. 1, lvS49, p. 434.

Type, "Gallicolumba cruenta {Taf. 67 Fig. 14)" \=Columha luzonica Scopoli].

[Claraviidae.]

(Monotyjfy.)

Gallinaza "Vieillot" W. S. Macleay. Trans. Linn. Soc. Lond., vol. IC, pt. 1, 1829,

p. 15 (iiotel.

Type, "Gallinaza Aura Vieill." [=VuUur aura Linnaeus] [VuUuridae.]

(Monotypy.)

Garrulus Dumont, Diet. Sci. Nat., vol. 24. 1822, pp. 184, 185, 186.

Substitute name for Bombydlla Vieillot, 1808.

Type, Garrulus earopxus Dumont {=Lanius garrulus Linnaeus). .[.drnpcZirfae.]

(Present designation.)

Gauropicoides Malherbe, Monogr. Piddles, vol. 1, 1861, p. liii.

Type, Picus rafflesi [Vigors] [Picidae.}

(Original designation and monotypy.)

"Taypos, fier, superbe" [+Picoides]. (Malherbe.)

Geocolaptes (Burchell, MS.) Swaixson, Fauna Boreali-Americana, vol. 2, 1831

(=February, 1S32), p. 315, note.

Type, Picus lerrestris Burchell [Picidae.]

(Original designation and monotypy.)

(Subgenus of Colaptcs.)

Gilbertomis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 110.

Type, Pachycephula rufogularis Gould [Muscicapidae.]

(Original designation and monotypy.)

For John Gilbert, ?-1845. (Mathews, MS.)

Glaucostrix "Pr. B. 1854" Gray, Cat. Genera and Subgen. Birds, 1855, p. 135.

Substitute name for "Glaux, Bl. 1848."

Type, Strix Candida Tickell [=5. longimembris Jerdon] [Tylonidae.]

(Monotypy.)

' The only mention of this name I have met with In the works of I csson Is in his Manuel d'Orn., vol. 1,

m^, p. 3S5, where it is noted as the "nom trivial du corbcau frcu.x." On page 309 of the same vclume it

is Palled "cnrwif frugilrgun."

»"Dio Gattung Uuhncrtaubo, Callleolnmha s. CoIumM-Callina." No authority is given for either

name. The species crventa is descril-ed an.1 figured, and is said to he "aiif den Philippincn." On the

ba«is of thi^ information Plfginns Roichcnhaeh, l^.")! (Phloeganas TJonaparte, IS.'j.'i: Phhgxnns Hona-

ptirte, "IS54"; PhUgoenas Roichenhaeh, "1832" [=1853); PhUgoanaa Des Miirs, 185-1; Phlnganas Sclater,

1865; PUgoanas Dos Mur?. 1,S54) will have to be retired in favor of Gallicolumba.
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Glaux, RvLANDS, Mag. Nat. Hist. [Txiudon's], vol. 9, No. CO, April, 183G, p. 179.

Type, Strix nyctea Linnaeus? ' [Stngidae.\

Gnathodon Streubel, iii Ersch u. Gruber, Allg. Eucycl., sect 3, vol. IG, 1842,

pp. 283, 290.

Type, Perdix marilandica Latham [= Tetrao virginiana Linnaeus].[PAosiariMfac]

(Original designation.)

(Section of Ortyx, under the genus Perdix.)

Gnorimopsar racHMOND, Pioc. U. S. Nat. Mus., vol. 35, No. 1656, Dec. IG, 1908, p.

584 (note).

Substitute for Aaptus Richmond (not Aaptos J. E. Gray, 1867) [IcUridae.]

(See Chopis.)

r^wptAios, well-known; \!/ap, starling. (Richmond.)

Goethalsia Nelson, Smiths. Misc. Coll., vol. CO, No. 3, Sept. 27, 1912, p. G.

Type, Goelhalsia bella Nelson , . , .[Troddlidae.}

(Original designation and monotypy.)

For George Washington Goethals, 1858- (Nelson.)

Goldmania Nelson, Smiths. Misc. Coll., vol. 56, No. 21, July 8, 1911, p. 1.

Type, Goldmania violiceps Nelson '. [Trochilidae.]

(Original designation and monotypy.)

For Edward Alphonso Goldman, 1873- (Nelson.)

Grammopsittaca 2 Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912,

p. 100.

Type, Psittacula lineola Cassin [Psittacidae.}

(Original designation.)

Tpaii/xrj, line; ipirraKi], a parrot. (Ridgway.)

Grantiella Mathews, Novit. Zool., vol. 18, No. 1, June 17, 1911, p. 19.

New name for Entomophila Gould, 1838 (not of Horsfield, 1824\

[ Meliphagidae.]

For William Robert Ogilvie-Grant, 1863- +ella. (Mathews, MS.)

Graucalus ' "L. (1735)" Gray, List Gen. Birds, ed. 2, 1841, p. 101.

Type, Pelecanus carbo Linnaeus [Phalacrocoraddae.]

(Original designation and monotypy.)

(See Cormoranus.)

Graueria Hartert, Bull. Brit. Orn. Club, vol. 23, No. 145, Nov. 6, 1908, p. 8;

Novit. Zaol., vol. 16, 1909, p. 334, pi. 14, fig. 2.

Type, Graueria viltata Hartert [Timaliidae.]

(Original designation and monotypy.)

For Rudolf Grauer. (Hartert.)

Guracava II. and R. von Iherino. Cat. Fauna Brazileira, vol. 1 (Aves do Brazil),)

1907, p. 271; Revista Mus. Paulista, vol. 9, 1914, p. 414, pi. 4.

Type, Guracava dlfficilis H. and R. Ihering [Tyrannidae.]

(Monotypy.)

Gygistarna Mathews, Birds of Australia, vol. 2, pt. 4, Nov. 1, 1912, p. 305.

Type, Sterna sumatrana kempi Mathews [Laridae.]

(Original designation and monotypy.)

(Subgenus of Thalassoica Reichenbach, 1853.)

Gygis {yuyr)^, a fabulous bird)+Sier/ia (latinized form of tern). (Mathews, MS.)

> May be intenicd an a substitute name for Noctua: the case is rather complicated.

* Proves to be a pure synonym of Jiolborhynchus Bonaparte. (See note under Bolborhynchm.)

• Emended to Oracalus Gray, 1845, and Graculus Gray, 1845. Prooccupied by Graucalua Cuvler, 1816

(Campephagidae).
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Gynmomyza ' Reichenow, Journal fiir Orn., vol. 62, Heft 3, July, 1914, p. 488; V6gel,

vol. 2, 1914, p. 473.

Type, Leplornis auhryana Verreaux and Des Murs [Melipkagidae.']

(Original designation and monotypy.)

Gyrfaico Fleming, Hist. Erit. Animals, 1828, p. 50.

Substitute name for Hierqfalco Cuvier, 1816 [Falcomdae.]

Hsematsena- Bonaparte, Iconcgr. Pigeons, livr. 4, 1857, text to "pi. XXVII,
fig. 1." 3

Type, Columba melanocephala J. R. Forster [Treronidae.]-

(Original designation and monotypy.)

Hsematornis * Schlegel, Handl. Dierk., vol. 1, 1857, p. 448, pi. 7, fig. 88.

Type, Tlimantornis haematopus Hartlaub [Rallidae.]

Hallomis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 113.

Type, Malwus cyanotus Gould [Sylviidae.]

(Original designation and monotypy.)

For Robert Hall. (Mathews, MS.)

Hapalopsittaca Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 100.

Type, Fsittaais amazoninus Des Muns [Psittacidae.]

(Original designation and monotypy.)

'Afl-oX(5s, delicate; ypirrdKii, a parrot. (Ridgway.)

Hapolorhynchus * Reichenow, Journal fiir Orn., vol. 56, Heft 3, July, 1908, p. 483.

Type, Pseudogerygone albofrontata Gray [Muscicapidae.]

(Original designation and monotypy.)

"AiroX6s, delicate; f>vyxos, bill. (Reichenow.)

Harpe Merrem. in Ersch u. Gruber, Allg. Encycl., sect. 1, vol. 1, 1818, p. 258.

Type, "Harpe barbata, der Lamraergeyer " [Buteonidae.]

(Monotypy.)

Harrisornis M.VTHEWS, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 110.

Type, CalyplorhynchiLS halmaturinus Mathews [Cacatoidae.]

(Original designation.)

For R. Hamlyn Harris+orn?s. (Mathews, MS.)

• There is a complicationhere. In 1885 (Standard Nat. Hist., vol. 4, p. 535), Doctor Stejneger introduced

the generic name Leptomyza in combination with the species " Leplomyza auhryana." As Leptornis, the

name previously used for the genus, was preoccupied, it was assumed that Leptomyza was a substitute

name for Leptornis, and it was so recorded in my first supplement. The author's act, however, as opposed

to his intention, was to propose a new genus for the species auhryana. This detail was of little importance

until 1914, when Professor Reichenow subdivided tlie genus Leptomyza. restricting this name to the species

lamoensis and viridis, while the new name Gymnomyza was proposed for auhryana alone. The case works

out thus: Leptornis Hombron and Jacquinot, 1845? (type, Mcrops samoensis Hombron and Jacquinot)

proves to be preo:'cupied; Leptomyza Stejneger, 1SS5 (type, Leptornis auhryana Verreaux and Des Murs)

is also preojcupied; Gymnomyza Reichenow, 1914 (type auhryana) is apparently the earliest available

name for cither group, leaving the genus represented by samoensis and viridis without a name. For this

1 propo'^e A moromyza (type, Merops samoensis Hombron and Jacquinot).

* Ilxmatotna orcurs in the "Conspectus Gencrum folumbarum" (or p. [8] of the preliminary text

matter), i=aued in livraison 6, and therefore an emendation of Hxmatxna. This name was ovcrlooVcd

by Elliot, in his monograph of the genus Ptilopus (Proc. Zool. Soc. I.ond., 1878, pp. .SCO-uTe), and by
Salvador!, in his account of the Pigeons (Cat. Birds Brit. Mus., vol. 21, 1893), but is listed under the

emended spelling by Watcrhouse. It will replace Spilotreron Salvadori, 1882.

• The plate was never published.

* Apparently an uninteutional emendation of Ilimantornis Hartlaub. The latter named a bird Iliman'

tornis haematopus, which Schlegel here calls Iliematornis himantopus. The name is correctly quoted

D p. 481.

» Corrected to Bapalorhynchuf, Reichenow, Journ. fiir Orn., 1914, p. 292.

77403—Proc. N. U. vol. 53—1 7 .38
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Harriwhitea Mathews, Austral Avian Record, vol. 1, No. 5, Dec, 24, 1912, p. 109.

Type, Menura alberti Bonaparte [Menuridae .

(Original designation and monotypy.)

For Henry Luke White, 1861- (Mathews, MS.)

fHebe Shufeldt, Journal of Geology, vol. 21, No. 7, October-November, 1913, p. 044.]

Type, Htbe schucherti Shufeldt [Incertae sedis.^]

(Monotypy.)

Hebe, "the goddess of youth and spring of Greek mythology." (Shufeldt.)

Helensegialus Mathews, Birds of Australia, vol. 3, pt. 2, May 2, 1913, p. 114.

T>-pe, jEgialitis sanctae-helense Harting [Charadriidae.]

(Original designation.)

(Subgenus of Leucopolius Bonaparte.)

St. Helena {is\sind)-\-Aegialus (aiyLaXSs, beach, seashore). (Mathews, MS.)

Heliospiza Gunning, Journal S. African Orn. Union, vol. 3, No. 2, December, 1907,

p. 209.

Type , Heliospiza noomex Gunning [Ploceidae.^]

(Monotypy.)

Hellmayria Poche, Zool. Anzeiger, vol. 27, No. 16/17, May 3, 1904, p. 502.

New name for Pyrrhocorax Vieili-ot, 1816 (not of Moehring, 1758) [Corvidae.]

For Carl Eduard Hellmayr. (Poche.)

Hemicecrops Bonaparte, Bivifcta Contemporanea [Toiino], vol. 9, fa.sc. 40, Feb
ruary, 1857, p. 210 (p. 4 of reprint); Salvadori, Atti R. Accad. Sci. Toiino,

vol. 49, 1914, pp. 447-451.

Tj'pe, Hirundo dimidiata Sundevall [Hirundinidae.]

(Subsequent designation, Sharpe, 1885?)

Hemiellisia Neumann, Novit. Zool., vol. 15, No. 1, June 25, 1908, p. 245.

Type, Calamoherpe newtoni Hartlaub [Sylviidae.]

(Original designation and monotypy.)

Hemigarzetta M.\thew8, Birds of Australia, vol. 3, pt. 6, June 25, 1914, p. 448.

Tj'pe, Herodias eulophotes Swinhoe [Ardeidae.]

(Monotypy.)

'UfiLavsirjui-), haU-\-Garzetta (Italian garzetia, dim. of garza, a white heron).

(Mathews, MS.)

Hemiptilotis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 127.

New name for Trichodere North, 1912 (not Trichoderes Gmelin,

1843) [Meliphagidae.]

'Ufxicrviirifii-), haU-\-Ptilotis {irTiXov, feather; ovs,u)t6s, ear). Mathews, MS.)

Hemipuffinus Tredale, Austral Avian Record, vol. 2, No. 1, Aug. 2, 1913, p. 20.

Type, Puffinus carneipes Gould [Pujjimdae.]

(Monotypy.)

Hemisula Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 55.

Type, Sula Icucogaster rogersi Mathews [Sulidae.]*

(Original designation and monotypy.)

'Buiffvs (i7Mi— ), half+SuZa. (Mathews, MS.)

Hemitarsus "Sw." Bonaparte, Conspectus Gen. Avium, vol. 1, 1850, p. 203.

Cited as a synonym of Pycnonotus " Kuhl " [Pycnonolidae.]

' Thoiiglit to be related to the Ptcrcptof'hidae.

> •' FringUlidao" according to Gunning, but it has a spurious primary, and is said to Le related to

A nomalospiza.
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Heteromirafra C. H. B. Grant, Bull. Brit. Orn. Club, vol. 31, No. 189, July 10, 1913,

p. 114.

New name for Heteronyx Grant, 1908 (preoccupied) [Alaudidae.]

Heteromunia Mathews, Austral Avi-.iii Record, vol. 2, No. 2-3, Oct. 23, 1913. p. 60.

Type, A madina pertoralis Gould [Ploceidae.\

(Original designation and monotypy.)

"Ertpos, different+ J/unia (a native Indian name). (Mathews, MS.)

Heteronyx C. H. B. Grant, Bull. Brit. Orn. Club, vol. 21, No. 144, July 1, 1908,

p. 111.

Type, Heteronyx ruddi Grant [Alaudidae.]

(Original designation and monotypy.)

(See Ileteromira/ra.)

Heteroprion Mathews, Birds of Australia, vol. 2, pt. 2, July 31, 1912, p. 222.

Type, IJeteroprion bekheri Mathews [PTocellariidae. ]

(Original designation.)

'Erepos, different+Pn'on {irplwv, a saw). (Mathews, MS.)

Homoscolopax Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 291.

Type, Gallinago imperialis Sclater [Scolopaddae.]

(Monotjiiy.)

'OfjLds, the same, like+Scolopax {vKoXoira^, a large, snipe-like bird). (Mathews, MS.)

Howeavis, Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 111.

Type, Mnscicapa rujifrons Latham [Muscicapidae.]

(Original designation and monotypy.)

For Frank Ernest Howe. (Mathews, MS.)

Hylobrontes Stone, Auk, vol. 21, No. 2, April, 1907, p. 198.

Type, Tetrao umbcllus Linnaeus [Tetraonidae.]

(Original designation and monot}7)y.)

"TXj7, wood, woodland; fipdvr-ns, a thunderer. (Stone.)

Hyloctistes Ridoway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1900, p. 72.

Type, Philydor virgatus Lawrence [Furnariidae.]

(Original designation and monotypy.)

"TXt;, a wood, forest; KTiarr)^, a settler. (Ridgway.)

Hylopezus Ridoway, Proc. Binl. Soc. Wasliiu<;ton, vol. 22, Apr. 17, 1909, p. 71.

Type, Gralhiria perspicillota Lawrence [Formicariidae.]

(Original designation and monotypy.)

TXtj, a wood, forest; ire^os, walking. (Ridgway.)

Hylophylax Ridoway, Proc. Bid. Soc. Washington, vol. 22, Apr. 17, 1909, p. 70.

Type, Conopophaga nxvioides Lafresnaye [Formicariidae.]

(Original designation and monotypy.)

"TXij, a wood, forest; <i>h\a^, a watcher, guard, sentinel. (Ridgway.)

Hyloscopus ' Cabanis and Heine, Mus. Heineanuin, vol. 4, pt. 2, 1863, p. 75.

Type, rims nuttallii Gambel [Piddae.]

(Monotypy.)

Hylospingns Nelson, Smiths. Misc. Coll., vol CO, No. 3, Sept. 27, 1912, p. 18.

Type, JJylospingus inornatus Nelson [Fringillidae.]

(Monotypy.)

"TXi7=forest, (nriyyos=a, email bird. (Nelson.)

Hypaetos ^ "Geoffr." Gray, List Gen. Birds, ed. 2, 1841, p. 4.

Cited as a doubtful synonym of Spilomis [Buteonidae.]

> Not used here: cited in synonymy of Diclyopipo nultalli.

' Written Hijpaetus in 1855 (Cat. Gen. and Cubgen. Birds, p. ').
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Hyphantomis ' Ghay, Genera of Birds, vol, 1, pt. 1, May, 1844, p. [1] of Ploceinao.

Type, Hyphantomis grandis Gray [Ploceidae.\

(Present designation.)^

Hyponectes Sundevall, Journal fiir Orn., vol. 5, Heft 4, 1857, p. 251.

Substitute name for Spheniscus Brisson [Spfieniscidae.]

"Tirovio}, aquam subeo. (Sundevall.)

Ibilopbus "Les.son" Bonaparte, Comptes Rendus, vol. 43, No. 21, November,
185f), p. 993.

Equivalent to Lophotihis Reichenbach, 1853 [ThreskioTnilhidae.\

Ibis Lacepede, Tableau Oiseaux, 1799, p. 18; Mathews, Auk, vol. 30, 1913, pp.
92-95.

Type, Ihis candidus Daudin [= Tantalus ibis Linnaeus] ^ [Ciconiidae.}

(Tautonymy, and subsequent designation, Mathews, 1913.)

(See also Dipluravis.)

Ictiniastur Mathews, Birds of Australia, vol. 5, pt. 1, Nov. 5, 1915, p. 146.

Type, Milvus sphenurus Vieillot .' [Buteonidae.]

(Original designation and monotypy.)

(Subgenus of Haliastur.)

Tctinia {Urlvoi, a ^te)+A8tur {astur, a kind of hawk). (Mathews, MS.)

Idioptilon Berlepsch, Proc. Fourth Intern. Orn. Congress (Ornis, XIV), Feb., 1907,

p. 356.

Type, Idioptilon rothschildi Berlepsch [ Tyrannidae.]

(Original designation and monotypy.)

''I5ioi=singulari3; vTi\ov=a.\a. (Berlepsch.)

Inezia Cherrie, Mus. Brooklyn Inst., Sci. Bull., vol. 1, No. 16, June 30, 1909, p. 390.

Type, Capsiempis caudata Salvin [ Tyrannidae.]

(Original designation.)

For Enriqueta Inez Cherrie, 1898- (Cherrie.)

Iredaleornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 127.

New name for Heteromyias Sharpe, 1879 (not Heteromyia Say, 1825).

[Muscicapidae.]

For Tom Iredale, 1880- (Mathews, MS.)

Irediparra Mathews, Novit. Zool., vol. 18, No. 1, June 17, 1911, p. 7.

Tj^pe, Parra gallinacea Temminck [Jacanidae.]

(Original designation.)

• Hypliantornis, and also Chcra, are now invariably quoted as dating from 1849, although duly recorded

by \. Wagner in his report on ornithology for 1844 (ArchivNaturgesch., 1845, vol. 2, p. 52). One or both

names were mentioned by Riippell (Syst. Ucb. Vogel Nord-Ost-Afrika's, 1845, p. 07) and Cabanis (Archiv

Naturgesch., 1847, vol. 1, p. 331) before 1849, but a recent author has argued that Riippeil's work could not

have been published in 1S45, owing to the mention of Chera in it! The facts are as follows: Part I of Gray's

Work, issued in May, 1S44, included (among other subjects) four unnumbered pages of Ploccinae, where

the genera Chera and Hyphanlnrnis are duly proposed. In part 47, March, 1849, he issued a revised edition

of the Ploceinae, extended to six pages, and to insure this and two or more similar revised sheets being

preserved by the binder, he indicated in the table of contents those to be retained. The original sheet

,

dated " May, 1844," was therefore carefully eliminated in binding.

' The original Hyphantomis contains 28 species, the second edition 33. Nos. 1 to 9 are the same In both

editions, but No. 10 ("H. personata (Swains.)") is missing in the substituted text of 1849. Nos. 11 to 28

of the original text are the same as Nos. 10 to 27 of 1849. Sharpe (Cat. Birds Brit. Mus., vol. 13, 1890, p.

437) gives the type of the genus as Oriolus cucullatus Miiller (O. teztor Gmelin), which is the first species

but Gray (Cat. Gen. and Subgen. Birds, 1855, p. 70) designates " Ploceus grandis, Vieill." as the tj-pe of'

Hyphantomis "O. R. Or. 1849." The name grandis appears to have been first introduced by Gray, 1844

and not by Vieillot. In view of the several irregularities connected with the case, I designate Hyphan
ioTiiis grandis Gray as the type of Hyphantomis Gray, 1844.

« See Mathews, Auk, vol. 3J, 1913, pp. 92-95, for further details. Ibis will replace Pseudotantalut Kidg*

way,18S3,
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Jabiru "Vieillot" Dumont, Diet. Sci. Nat., vol. 20, 1821. p. 278.

Type, Ardea dubia Gmelin, "ct au jabiru argala do M. Vieillot.'" [Ciconiidae.]

(Monotypy.)

Jabiru Hellmayr, Abh. k. Bayer. Akad. Wiss. (II Kl.), vol. 22, Abth. 3, May 20,

1906. p. 711.

Type, Ciconia mycteria Lichtenstein [Ciconiidae.]

(Monotypy.)

Jambotreron "Pr. B. 1854," ^ Gray, Cat. Genera and Subgen. Birds, 1855, p. 97.

Type, Columba jambu Gmelin [Treronidae.]

(Original designation and monotypy.)

Earaa Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 59.

Type, Camp€p?ia;}a leucomela ViooRS and IIorsfield [Campephagidae.]

(Original designation and monotypy.)

Karu, an aboriginal name. (Mathews, MS.)

Kempia Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 109.

Type, Microeca flavigaster Gould [ Muscicapidae.]

(Original designation and monotj'py.)

For Robin Kemp. (Mathews, MS.)

Kempiella Mathews, Austral Avian Record, vol. 2, No. 1, Aug. 2, 1913, p. 12.

Type, Kempiella kempi Mathews [Muscicapidae.]

(Original designation and monotypy.)

For Robin Kcmp+ella. (Mathews, MS.)

Lacustroica North, Victorian Naturalist, vol. 26, No. 9, Jan. 13, 1910. p. 138.

Type, Lacustroica whitei North [ Meliphagidae.]

(Monotypy.)

Laletris Reichenow, Ornith. Monatsber., vol. 14, No. 5, May, 1900, p. 88.

Type, Garrulus lanceolatus [Vigors] [Corvidae."]

(Monotypy.)

Lalocitta Reichenow, Ornith. Monatsber., vol. 14, No. 5, May, 1906, p. 88.

Type, Garrulus lidlhi [Bonaparte] [Corvidae.]

(Monotypy.)

Lamprolophos ^ Des Murs, in Chenu, Encycl. Hist. Nat., Oiseaux, vol. 3, [1853?],

pp. 91, 90.

Type, Upupa varia Boddaert [Sturnidae.]

(Original designation and monotypy.)

Aa/MTTpos, brilliant; Xo^os, huppe. (Des Murs.)

Lanarius Dumont, Diet. Sci. Nat., vol. 19, 1821, p. 204.

Emendation of Laniarius Vieillot [Laniidae.]

Lanarius^ "Brisson" Lesson, li)cho du Monde Savant, s^r. 2, vol. 7, No. 25, April

2, 1843, col. 589.

Type, Lanarius vulgaris LF.ssoiJ="Falco lanarius, Latham" [Falconidae.]

(Monotypy and tautonymy.)

> In vol. 19, 1821, p. 382, Dumont refers to it as "mycteria argala" of Vieillot. I have submillcd this case

to Mr. Hellmayr, who is of the opinion that Dumont's Jabiru is not used in a systematic sense.

» Cray, List Spec. Birds, vol. 4, Columbae, 1S56, p. 2, gives the authority as "Pr. B. in lilt."

* Lamprolophos Reichenbach, 18o3, is a member of the Irrisoridae.

« As there is some doubt concerning the identity of Fako lanarius of the older authors, Lesson's reference

is here reprinted: "6-J' Genre: Lanarius, Brisson, Orniih., t. I, p. 363 (Tarses trfes courts): hub. le nord do

I'Asie et de ['Europe.—233. Lanarius vulgaris; Falco lanarius, Latham; le Lanier, Bull., t. I, p. 243; \'ic ill.,

Encycl., p. 1232, Faloo stellaris, Gm., Temm., Man., 1. 1, p. 20: bab. Asie; de passage en Pologue, Uussie,

Islande, Hongie."
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Leggeornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 113.

Type, Malurus lamberti Vigors and IIorsfield [Sylviidae.}

(Original designation and monotypy.)

For William Vincent Legge. (Mathews, MS.)

Leptonyx Swainson,' Classii. Birds, vol. 2, [July,] 1837, p. 290; Animals in Menageries,

[Jan. 1,] 1S38, p. 314.

Type, Leptonyx melanotis Sw\isaQii=Emberizoides melanotia Temmtnck.
[Frinriillidae.]

(Monotypy.)

Leptophaethon Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 56.

Typo, Phacthon lepturus dorolhcx Mathews [Pha'elhontidae.]

(Original designation and monotypy.)

AeTTTos, dcVicate+Pha'etkon (^ae^wf, son of Ilelios). (Mathews, MS.)

Leptopliaps Reichemow, Journal fiir Orn., vol. Gl, Ileft 2, April, 1913, p. 401.

Typo, Columba aymara Puevost and Knip [ClaTaviidae.l

(Monotypy.)

Leucanous Mathews, Birds of Australia, vol. 2, pt. 4, Nov. 1, 1912, p. 432.

Typo, Gygis microrhyncha Saunders [Laridae.]

(Original designation and monotypy.)

AevKos, white+^nous {avovs, foolish). (Mathews, MS.)

Leucopicus "Malherbe" Des Murs, in Chenu, Encycl. Hist. Nat., Oiseaux, vol. 1

[1853?], p. 239.

Tjpe, Picas dominicanus Vieillot [Picidae.]

(Monotypy.)

(See Colombpicus.)

Leucopsar Stresemann, Bull. Brit. Orn. Club, vol. 31, No. 181, Oct. 28, 1912, p. 4;

Novit. Zool., vol. 19, 1912, p. 374, pi. 2.

Type, Leucopsar rothschildi Stresemann [Sticrnidae.]

(Monotypy.)

Leucopterus "Bonap. Fitzinger," Sitzungsber. K. Akad. Wiss. [Wien], vol. AG,

Abth. 1, 18G3, p. 198.

Lapsus for Leptopterus Bonaparte [Laniidae.]

Lewinornis Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 57.

Type, Sylvia nifirentris Latham [Muscicapidae.]

(Original designation and monotypy.)

For John William Lewin, 17—?-1818. (Mathews, MS.)

fLimicolavis Shufeldt, Trans. Conn. Acad. Arts and Sci., vol. 19, February, 1915,

pp. 55, 56.

Type, Limicolavis pluvianella Shufeldt [Charadriidaet]

(Monotypy.)

Limus, mud-fco/erg, inhabit, +<"'?s, bird. (Shufeldt.)

Limnosalus Wurttembero, Naumannia, 1857, p. 432.

Type, "Buteo longipes, Jard.[=Jerdon] B. rufinus, Rupp." ^ [Duteonidae.]

(Monotypy.)

Limnothlypis^' Stone, Science, new ser., vol. 40, No. 1018, July 3, 1914, p. 20.

Type, Sylvia sicaimonii Audubon [Mnioliltidae.]

(Original designation and monotypy.)

AifivT), a marsliy lake, and eXviris, an ancient bird name. (Stone.)

» Not Leptonyx Swainson, 1S32, a genus of Pteroptochidae.

*=AccipUer ffroi S. O. Gmelin.

» For Helinaia of authors, not of Audubon. The type of Helinaia, as fixed by Gray, 1841, is JUofocflla

vermivora Gmelin.
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fLimosavis Shufeldt, Trans. Conn. Acad. Arts and Sci., vol. 19, February, 1915,

p. 19.

Substitute name for Graculavus Marsh » [Incertae sedia.^]

Linaria Bartram, Travels through Carolina, etc., 1791, p. — (London ed., 1792,

pp. 289, 297); Zimmekmann, in Bartram, Reiaen Nord-und Siid-Karolina, 1793

pp. 151, 28G; Mathews, Auk, 1914, pp. 88-90.

Type, Tanagra cyanea Linnaeus [Fringillidae.]

(Present designation.*)

Lineocantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 240.

Type, Miiscicapa striata Forster [Mniolillidae.]

(Present designation.'')

Linneopicus' Malherbe, Nouv. Classif. Picindes," 1850, p. 52.

Type, Picus herminieri Lesson [PicuJae.]

(Monotypy.)

littlera Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 109.

Type, Muscicapa chnj.toplera Quoy and Gaimard [Muscicapidae.]

(Original designation and monotypy.)

For Frank Mervyn Littler. (Mathews, MS.)

Livia Des Murs, in Chenu, Encycl. Hist. Nat., Oiseaux, vol. G, [1854?], pp. 34, 40.

Type, Columba Hcia Linnaeus [Columbidae.]

(Original designation, monotypy, and tautonymy.)

Loddigesia^ "Gould" Bonaparte, Conspectus Gen. Avium, vol. 1, 1850, p. 80.

Type, TrocMlus mirabilis Loddiges [ Trochilidae.]

(Monotypy.)

Lophaon Streubel, in Ersch u. Gruber, AUg. Encycl., sect. 3, vol. 17, 1842, p. 94.

Type, Columba lopholes Temminck [Claraviidae.]

(Monotypy.)

Lophonetta Rit.ey, Proc. Biol. Soc. Washington, vol. 27, May 11, 1914, p. 100.

Type, Anas cristata Gmelin [Anatidae.

(Original designation.)

A6<*>os, crest; vrjTTa, a duck. (Riley, MS.)

Lophoptilotis Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 414.

Type, Ptilotis leadbeateri McCoy [Aleliphagidae.

(Original designation and monotypy.)

A60OS, ctest+Ptilotis {irrikov, feather; ols, wtAs, ear). (Mathews, MS.)

• Graculavus is regarded as misleading.

' Placed in the Limicolae by Doctor Shufeldt.

• When the late Doctor Coues delivered "The finishing stroL-e to Bartram," in 1S99, the term "binary"

had not been vested with its present significance. Bartram was a binary author, and must IjcresuscitatPd

for the benefit of Lucar and possibly one or two other names. Linaria is properly applied here to Emberiza

eirin Linnaeus and Tanagra cyanea Linnaeus, respecti . ely, but as there is a possibility that Linaria e\ enlu-

ally may be cited from the second edition of Catesby's "Carolina" (1771), where applied to Tanagra cyanea,

1 hav e made that species the typo.

• Sylvia caslanea Wilson is also included.

• Also written Linnxipicus Bonaparte, 1854; Linruipicut Malherbe, 1861; Linneopicos Gray, 1855; and

Linnoeipicas Malherbe, 1861.

• See note under Colombpicuf.

'Also Loddiggesia Bonaparte, 1854; Loddigesiornis Gould, 1861; Loddiggiornls Bonaparte, 1854; Xoddf-

giornis Bonaparte, 1850.
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Lucar' Bartram, Travels through Carolina, etc., 1791, p. — (London ed., 1792,

p. 288); ZiMMERMANN, in Bartram, Reisen Nord-und Siid-Karolina, 1793, p. 284;

Matheavs, Auk, 1914, pp. 88, 91.

Type, Muscicapa carolinensis Linnaeus [Mimidae.]

(Monotypy.)

Luscinia Bartram, Travels through Carolina, etc., 1791, p. — (London ed., 1792,

p. 290); ZiMMERMANN, in Bartram, Reisen Nord-und Siid-Karolina, 1793, p.

287; Mathews, Auk, 1914, pp. 89, 91.

Type, "Luscinia, s. philomela Americana; the yellow hooded titmouse," a

nomen nudum here? ^ [Incertae sedis.]

(Monotypy.)

Luscinioides "Bp." Rey, Synon. Eur. Brutvogel und Gaste, 1872, p. 208.

Lapsus for Lv^ciniopsis Bonaparte [Sylviidae.]

(See Philomelopsis.)

Maccoyornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 113.

Type, Sphenura broadbenti McCoy [Sylviidae.]

(Original designation and monotypy.)

For Frederick McCoy, 1823-1899+omis. (Mathews, MS.)

Macgillivrayomis Mathews, South Australian Ornith., vol. 1, pt. 2, April, 1914,

p. 12; Emu, vol. 15, pt. 2, Oct., 1915, p. 77, pi. 12.

Type, Macgillivrayomis claudi Mathews [Meliphagidae.]

(Original designation and monotypy.)

For William David Kerr Macgillivray, 1867- (Mathews, MS.)

Machophilus Thienemann, Rhea, Heft I, 1846, p. 117.

Substitute name for Philomachus ^ [Scolopacidae."]

Macrodura Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 294.

Type, GaUinago nobilis Sclater , \Scolopacidae.']

(Monotypy.)

(Subgenus of GaUinago Koch.)

MoKpos, large-fOditra (iSi?, a song; olpd, tail). (Mathews, MS.)

Macrorthonyx Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 111.

Type, Orlhonyx spauldingi Ramsay [ Timaliidae.]

(Original designation and monotypy.)

Ma/cpis, large+Orthonyx {6p96s, straight; 6vv^, claw). (Mathews, MS.)

Maculocantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 238.

Type, Motacilla maculosa Gmeun [Mniotiltidae.}

(Original designation and monotypy.)

Magnamytis Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 366.

Type, Amytnrnis woodwardi Hartert [Sylviidae.]

(Original designation.)

Magnus, great-F^mi/fis ("A/uurts, a daughter of Astyages). (Mathews, MS.)

» Lucar dates from Bartram, 1791, and displaces Dumetella S. D. W., 1837. It is possibly Indeterminate

on p. —, where the passage reads "Lucar li^idus, apice nipra; the cat bird, or chicken bird": but one

p. — (pp. 297-298 of the London ed.) he fixes its status by reference to Catesby's "Muscicapa vertice

nigra," and Zimmermann adds the Linnaean name in parentheses.

* In Bartram, 1791 and 1792, this genus is a nomen nudum, but Zimmermann amplifies the reference by
writing " Luscinia seu philomela americana. The yellow hooded titmouse. Die Amerikanische Nachtipall.

Catesby." Catesby did not describe or figure the "American Nightingale," but Edwards (Nat. Hist,

vol. 3, p. 121) did, and as Zimmermann was citing his references from Seligmann's work, where the figures

and descriptions from Edwards and Catesby are badly mixed, it is not surprising that this is quoted as

from Catesby. This particular bird is in need of further investigation, as it is one of the chief references

on which Motacilla calidris Linnaeus is founded. It requires strong imagination to see in Edwards's plate

121 the bird we now know as Vireosylva calidris.

Under Tringa pugnax Linnaeus, he adds: " Micliophiluset Machetes pugn. auct."
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Mainatus Vieillot, Nouv. Diet. Hist. Nat., ed. 2, vol. 18, 1817, p. 410.

Type. Mainatus major Vieillot ' [Graculidae.l

(Monotypy.)

Malindangia Meauns, Philippine Journal of Science, vol. 2, No. 5 (Sect. A), October,

1907, p. 355.

Type, Malindangia mcgregori Mearns [Campephagidae.]

(Original df.-signation and monotypy.)

For Mount Malindang, habitat oi the genus. (Mearns, MS.)

Manopsitta Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 62.

Substitute name for Opopsilta Sclateh, 1860, "used in error for Cydopsitla Auct."

Type, Cyrlopsitta coxeni Gould [CyclopsiUaddae.']

(Original designation and monotypy.)

Manus, the hand; ^Ittoi (kos), a parrot. (Mathews, MS.)

Mantellornis Mathews, Birds of Australia, vol. 1, pt. 5, Oct. 31, 1911, pp. 249, 255.

Type. Notornis hochstetteri Meyer [Rallidae.

(Monotj'py.)

For Walter Mantell. (Mathews, MS.)

Maorigerygone Mathews and Iredale, Ibis, ser. 10, vol. 1, No. 3, July, 1913, p. 437.

Type, Curnica igata Quoy and Gaimard [Muscicapidae.]

(Original designation.)

Maori+Gerygone. (Mathews, MS.)

Marotumia Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 112.

Type, Cofurnix pertoralis Gould [Phasianidae.]

(Orignal designation and monotypy.)

Mara, an aboriginal name+T'itrmz. (Mathews, MS.)

Mathewsena Iredale, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 82.

Substitute name for Mathewsia Iredale (preoccupied by Matthewaia Saulcy,

1868) [Megalomilhidae.]

For Gregory Macalister Mathews, 1876- (Iredale.)

Mathewsia ^ Iredale, Bull. Brit. Orn. Club, vol. 27, No. 166, Jan. 23, 1911 , p. 47.

Type, Ardea rvbicunda Perry [Megalomilhidae.]

(Original designation.)

For Gregory Macalister Mathews, 1876- (Iredale.)

Mattingleya Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 111.

Type, Pachycephala peninsulse Hartert [Miiscicapidae.]

(Original designation and monotypy.)

For Arthur H. E. Mattingley. (Mathews, MS.)

Meamsia Ridgway, Bull. U. S. Nat. Mus., No. 50, pt. 5, Nov. 29, 1911, p. 686.

Type, Chsetura picina Tweeddale [Micropodidae.]

(Original designation and monotypy.)

For Edgar Alexander Mearns, 1856-1916. (Ridgway.)

Megalopipo Sundevall, Conspectum Avium Picinarum, 1866, p. 4.

Emendation of Megapicos Malherbe, 1 849 [Picidae."]

tMegalomis Owen, Proc. Zool. Soc. Lend., pt. 11, No. 121, July, 1843, p. 19.

Equivalent to Dinornis Owen [Dinomithidae.']

' This is described as "Lc grand mainalc (mainatus major). II ressemble an pr5c6dent ['Le mainatc de Bris-

son'] par sa forme et la varifitf de ses couleurs; tnais il est plus grand; sa taille 6frale cclleduc/ioMcos. Son
brc ct ses pieds sont jaunes, sans aucune leintc de rougeatre. Cet oiscau se trouve dans Tile de Hainan en

Asie." I do not And the name in the Rritish Museum Catalogue, nor in the recent papers on the birds of

Hainan.
» This is, in effect, a substitute name for Antigone Reichenbach, 1853 (preoccupied by Antigone Gray,

1847, in mollusca), but Iredale has designated a different type for his genus.
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Megapodargus Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. G3.

Mew name for Cyphorhina Lesson, 1843 (not Cyphirhinus Schonhekr, 1820).

Type, Podargus papuerisis Quoy and Gaimard Podargidae.}

(Original designation and monotypy.)

M^7os, large +Porfar^i(s (wddapyos, swift-footed). (Mathews, MS.)

Megapsittacus ' Giglioli, Boll. Soc. Geogr. Italiana, vol. 11, fasc. 5-7, 1874, p. 357.

Type, Psidacxis mauritianus Owen [Cacatoidae.]

(Monotypy.)

Megastictus Riugway, Proc. Biol. Soc. Washington, vol. 22, April 17, 1909, p. G9.

Type, Myrmcciza margaritata Sclater I Formicariidae.]

(Original designation and monotypy.)

Me7aj, large; <ttlkt6s, marked, spotted. (Ridgway.)

Megathelia M.\thews. Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 112.

Type, Megapodius tumulus Gould [Megapodidae.]

(Original designation and monotypy.)

A "made-up" name. (Matliews, MS.)

Melanococc3rx Wurttemberg, Naumannia, 1857, p. 434 (nomen nudum); Heuglin,
Journal fiir Orn., vol. 15, 1867, p. SOl.^

Type, Melanococq/x levaillanti Wurttemberg [Cvx'ulidae.]

(Monotypy.)

Melanocoryphoides Bianchi, Bull. Acad. Imp. Sci. St.-Petersb., s6r. 5, vol. 23, No, 3,

190G, p. 222.

Type, Melancorypha marima Gould [Alaudidae.]

(Original designation and monotypy.)

Melanopicos Malherbe. Nouv. Classif. Picin^es,' 1850, p. 46.

Emendation of Melampicos Malherbe, 1849 \Picidae.)i

fMeleagrops (Marsh, MS.) Shufeldt, Auk, vol. 30, No. 1, January, 1913. p. 33.

Type, Meleagris celer Marsh [Incertae sedis.]

(Monotypy.)

Melichneutes Reichenow, Ornith. Monatsber., vol. 18, No. 10, October, 1910, p. 100.

Type, Melichneutes sommerjeldi Reichenow [Indicatoridae.]

(Monotypy.*)

Melloria Mathews. Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 114.

Type, " Cracticus quoyi tunneyi Hartert=C. spaldingi Masters". .[Laniicfac]

(Original designation and monotypy.)

For John White Mellor. (Mathews, MS.)

Melomyza Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 196.

Type, Myzomela obscura Gould [Meliphagidae.]

(Original designation and monotypy.)

Anagram of Myzomela. (Mathews, MS.)

Melophilus C. L. Brehm, Journal fiir Orn., vol. 5, 1857, j). 351.

Substitute name for Melizophilus Leach [Sylviidae.\

Merganas Macgilltvray, Hist. Brit. Birds, vol. 5, 1852, p. 201.

Type, Mergus albellus Linnaeus [Anatidae.']

(Monotypy.)

* This antedates and should supersede Lophopsittacus Newton, 1875.

* Ileuglin leaves the case in uncertainty. He thinks the species Is equivalent to " Cuculv^s nigricaru

Sw.«- C. chal/baeun Heu^l.," but is not certain,

» See note under Colombpicus.

* He thinks Jlelignomon robustua Bates may belong to this genus.
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Meropicus Malueude, Monogr. Picid^es, vol, 1, 18G1, p. liii.

Typo, Picus hirundinnceus [Linnaeus] [Picwfae,]

(Original designation and monotypy.)

Merops, guepier-fPtciw. (Malherbe.)

Merula Boddaert, Tabic PI, Enl., 1783, p. 11 (No. 182), p. IG (No. 258).

Type, "Merula montana, Linn. syst. VI." [=Turdus torqiuitus Lin-

naeus] [Turdidae.]

(Present designation.')

Merula Bartram,^ Travels through Carolina, etc., 1791, p. — (London ed., 1792,

p. 288); Zimmermann, in Bartram, Rcisen Nord-und Siid-Karolina, 1793, p. 284;

Mathews, Auk, 1914, pp. 88, 90.

Type, Merula marilandica Zimmermann [=Fringilla rubra Lin-

naeus] [Tangnridae.]

(Virtual monotypy.')

Merulissima Seebohm, Cat. Birds Brit. Mus., vol. 5, 1881, p. 232.

Substitute name for Semimerula Sclater \Turdidae.]

Mesitornis Bonaparte, Comptes Rendus, vol. 41, No. 17, October, 1855, p. G51.

Substitute name for Mesites I. Geoffroy * [Mesitidae.]

Mesocarbo Mathews and Iredale, Ibia, ser. 10, vol. 1, No. 3, July, 1913, p. 415.

Type, Carbo sulcirostris Brandt [Phalacrocoracidae.]

(Original designation.)

Meo-os, middle+ Carfto (carbo, a coal). (Mathews, MS.)

Mesospllus' SuNDEVAi.L, Conspectum Avium Picinarum, 1866, p. 116.

Type, Piais rajjlesi Vigors [Picidae.]

(Monotypy.)

(Subgenus of Picus.)

Metagraucalus Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 59.

Type, Graucalus tenuirostris Jaudine [Campephugidae.]

(Original designation and monotypy.)

Mtra, in the midst of, betweea+C»raucaZus {ypayKa\oi, a kind of bird), (Mathews,

MS.)

Metallopsar Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. GO.

Type, Calornis purpurascens Gray [Graculidac]

(Original designation and monotypy.)

MkraWof, metal; \j/ap, starling. (Mathews, MS.)

Micralcyone Mathews, Austral Avian Record, vol, 1, No. 5, Dec. 24, 1912, p. 107.

Type, Alcyone pusilla halli Mathews [Alcedinidae.]

(Original designation and monotypy.)

MtKpos, sm&\l+ Alcyone {'AXKvofv, wife of Ceyx), (Mathews, MS.)

> Merula (Corvus) Brachyurus, Linn. Gen. 50. 15" is mentioned on p. 16. Matliews and Iredale (Austral

Avian Record, vol. 3, 1915, pp. 38-10) have discussed this case, but failed to fix the type.

» A nomen nudum with Uartram, but recognizable from Zimmermann, who adds "(Seligm. Cat. III.

T. 12)," and this is clearly applicable to P'ringilla rubra Linnaeus. From portions of Bartram's diary

published by Doctor Stone (Auk, 1913, p. 34S), it appears that the Summer Redbird of Bartram was the

Piranga eryttiromelas Vieillot, and the Sandhill Redbird was P. rubra (Linnaeus), quite the reverse of

Zimmermann's usaco. However, the latter's action is final, and his Merula mariljindica is equivalent

to Fringilla rubra Linnaeus.

« McTula flammea, or the "Sandhill redbird of Carolina," Is also cited, but it is a nomen nudum with

both Bartram and Zimmermann.
* J/Mi<'«» of Schonherr, 1S38 (Coleoptera), appears to be subsequent to Geoffroy (see Brazil, Revue Franf.

d'Orn., vol. 3, 19U, pp. 66-67).

» Equivalent to Oauropicoides Malherbe, 1861.
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Micrartamus Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 114.

Type, Artamus minor Vieillot [Artamidae.]

(Original designation and monotypy.)
MiKpiSs, small-\-Artamus (apraixos, a butcher). (Mathews, MS.)

Microbainopus Bianchi, Annuaire Mus6e Zool. Acad. Imp. Sci. St.-Petersb., vol. 12,

No. 1, June, 1907, pp. 70, 73.

Type, Phoenicura margrigorise Burton [Muscicapidae. ]

(Original? designation.)

(Subgenus of Niltava Hodgson.)

Micrococcyx Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 99.

Type, Coccyzus pumilus Strickland [Cuculidat.]

(Original designation.)

MiKpos, small; k6kkv^, a cuckoo. (Ridgway.)

Microphilemon Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 117.

Type, "Buphaga orientalis ' Latham (= Tropidorhynchus citreogularis Gould)."

[MtUphagidae.]

(Original designation and monotypy.)

Mi/cpos, small-\- Philemon. (Mathews, MS.)

Microplectron Streubel, in Ersch u. Gruber, Allg. Encycl., sect. 3, vol. 16, 1842,

p. 291.

Type, " C\oiiirnix] cambayensis Lath. Temm." * [Phasianidae.]

(Monotypy.)

(Section of Co ^urni'j:,.under the genus Perdix.)

(See also Rubicola Blyth.)

Micropodargus Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 57.

T>pe, Podargus marmoratus Gould [Pcdargidae.]

(Original designation and monotypy.)

MtKp6s, 8ma\]-\-Podargus (wobapyos, pwift-footed). (Mathews, MS.)

Microptilotis Mathews, Austral Avian Record, vol. 1, No, 5, Dec. 24, 1912, p. IIG.

Type, Ptilotis gracilis Gould [Meliphagidae.]

(Original designation and monotypy.)
MiKp6s, small +Pii7oU"s (tttLXov, feather; ouj, wt6s, ear). (Mathews, MS.)

Microscops Buturlin, Nasa ochota, November, 1910, pp. 10, 13.

Type , Slrix acadica Gmelin [Strigidcu.']

(Monotypy.)

(Subgenus of Crypioglaux Richmond.)

Microstilbon Todd, Proc. Biol. Soc. Washington, vol. 26, Aug. 8, 1913, p. 174.

Type, Microstilbon in»pcralus Todd [Trochilidae.]

(Original designation and monotypy.)

Microtrogon (Goeldi) Snethlage, Bol. Museu Goeldi, vol. 5, No, 1, February, 1908,

p. 02; Goeldi, idem, pp. 92, 94.

Type, Troqon ramonianus Deville and De.s Murs [Trogonidae.]

(Monotypy.)

(Not Microtrogon Bertoni, ISOl ; see Chrysotrogon Ridgway.)

Microxenops Chapman, Bull. Amer. Mus. Nat. Hist., vol. 33, Mar. 19, 1914, p. 196,

Type, Micrcixenops miUeri Chapman [Furnariidae.]

(Original designation and monotypy.)
MiKp6?, smsM-\rXenops {S.kvo':, strange; w\^, appearance). (Chapman, MS.)

• Lapsus for Buceros orientalis Latham,
' This—Perdix asiatica Latham
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Microzalias Mathews and Iredale, Ibis, ser. 10, vol. 3, No. 3, July, 1915, p. 597.

Type, Puffinus nativitatis Stkeets [Puffniidae.]

(Monotypy.)

(Subgenus of Puffinus or Thyellodroma.)

MiKp6s, smsM+Zalias (faX??, surf, spray). (Mathews, MS.)

Milligania M.\thews, Austral Avian Record, vol. 1. No. 5, Dec. 24, 1912, p. 112.

Type, Acanthiza robuslirostris Milligan [St/lviidae.]

(Original designation and monotypy.)

For Alexander William Milligan. (Mathews, MS.)

tMinerva Shufeldt, Trans. Conn. Acad. Arts and Sci., vol. 19, February, 1915, p. 42.

Type, Aquila antiqua Shufeldt [Striyidue.]

(Monotypy,)

For ''The goddess Minerva of Roman mythology." (Shufeldt.)

Morganomis Mathews, Austral Avian Record, vol. 1, No, 5, Dec. 24, 1912, p. 112.

Type, Pomatorhmus supcrciliosus Vigors and Horsfield [Timaliidae.]

(Original designation and monotypy.)

For Alexander Matthew Morgan, 18GS- (Mathews, MS.)

Morinella Bartram,' Travels through Carolina, etc., 1791, p. (London ed., 1792^

p. 292); Zimmermann, in Bartram, Reisen Nord-und Siid-Karolina, 1793, p. 291;

Mathews, Auk, 1914, pp.89, 91.

Type, Morinella americana Zimmermann= Trinpra morinella Linnaeus.

[Arenariidae.]

(Monotypy and tautonymy.)

Motacilloides Buturlin, Messager Ornith., vol. 1, No. 2, May, 1910, p. 127.

Type, Perirrocotus cinereus Lafresnaye [Campephagidae.]

(Subsequent designation.-)

Muscicapella Bianchi, Annuaire Mus^e Zool. Acad. Imp. Sci. St.-P^tersb., vol. 12,

No. 1, June, 1907, pp. 14, 43.

Type, Nemura hodgsoni Moore [Musdcapidae.]

(Monotypy.)

Myola Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 195.

Type, Ardca pacijica Latham [Ardeidae.]

(Original designation and monotypy.)

Myola, an aboriginal name. (Mathews, MS.)

Myophonus ^ Temminck, Planches Colorizes, vol. 2, 1822 (livr. 29), text to pi. 170.

Type, Myophonus metallicus Temminck [Timaliidae.]

(Monotypy?)

Myomis Chapman. Auk, vol. 32, No. 4, October, 1915, p. 410.

Type, Merulaxis senilis Lafresnaye [Pteropiochidae.]

(Original designation and monotypy.)

Mrs, mouse; opvis, bird. (Chapman, MS.)

Myrmoderus Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 70.

Type, Myiolhera loricaia Lichtenstein [Formicariidae.]

(Original designation.)

'SiOpun^, an ant; Sipu, I flay, cudgel. (Ridgway.)

> A nomen nudum with Bartram, 1791 and 1792, but Zimmermann gives the Linnaean equivalent.

The name is a synonym ol Arenaria Brisson.

« Otto, Ornith. Monatsber., 1910, p. 152.

* Afyiophoneus is an emendation, and the leaf devoted to the "Genre Mjrlophone," although marked as

appearing in livraison 29, must have been published much later, as Sharpe has already noted (Cat. Birds

Brit. Mus., vol. 7, 1883, p. 7). There are several other instances of substituted text in Temmlnck's work.
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Myrmopagis Ridgway, Proc. Biol. Soc. Washingtou, vol. 22, Apr. 17, 1909, p. G9.

Type, Myrmotliera axillaris Vieillot [^Formicariidae.\

(Original de.signation and monotj'py.)

llbpixt)^, an ant; 7ra7tj, a trap. (Ridgway.)

Myrmorchilus Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17. 1909, p. 69.

Type, Myiothera strigilala Wied [Formicariidae.]

(Original designation and monotypy.)

Mipurjt, an ant; 6pxtXos, a wren. (Ridgway.)

Mytisa Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 196.

Type, Diaphorillas howei Mathews [Sylviidae.]

(Original designation and monotypy.)

Anagram of Amytis. (Mathews, MS.)

Nabouroupus' Bonaparte, Notes Om. Coll. Delattre, [April], 1854, p. 8.

Type, Lamprotomisfulvipennis Swainson [Stumidae.]

(Monotypy.)

Nannopsittaca Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 100.

Type, Brotogerys panychlorus Salvin and Godman [Psittacidae.]

(Original designation and monotypy.)

Ui-vvos, dwarf; xpiTT&Kr], a parrot. (Ridgway.)

Nealbatrus Mathews, Birds of Australia, vol. 2, pt. 3, Sept. 20, 1912, p. 274.

Type, Diomedea chlororhynchos Gmelin [Diomedeidae.]

(Original designation and monotypy.)

(Subgenus of Thalassogeron.)

N^os, new+Albatrus. (Mathews, MS.)

Necrophagus (Blainville) Eydoux and Souleyet, Voyage Bonite, vol. 1, 1841, p. 108.

Substitute name for Chionis Forster [Chionididae.]

Neochalcites Mathews, Austral Avian Record, vol. 1, No. 1, Jan. 2, 1912, p. 7.

Type, Chrysococcyx basalis mellori Mathews [Cuculidae.]

(Original designation.)

Nfos, nevf+Chakiles {xo-XkItls, copper ore). (Mathews, MS.)

Neoclima Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 115.

Type, Climacteris picumnus Temminck [Certhiidae.]

(Original designation and monotypy.)

Ntos, new+ C/ma (cteris). (Mathews, MS.)

Neonanodes Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 279.

Type, Psittacvs chrysogaster Latham [Psittacidae.]

(Original designation and monotypy.)

N«os, new+Nanodes {uavpu5r]s dwarfish). (Mathews, MS.)

Neonectris Mathews, Austral Avian Record, vol. 2, No. 1, Aug. 2, 1913, p. 12.

Type, Puffinus brevicaudus Gould [Puffinidae.]

(Original designation and monotypy.)

Ntos, new+ Nedris. (Mathews, MS.)

Neoparadisea Van Oort, Notes Leyden Mus., vol. 28, No. 1-2, July, 1906, p. 129.*

Type, Neoparadisea ruysi Van Oort [Paradisaeidae.]

(Monotypy.)

> This name does not occur in the orijrinal paper as published in the Comptes Ucndus.
* Rcpaged separates appear to have been published earlier, as the paper ia reviewed In the Omith.

Monatsbcr., June, 1906, 103.
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Neophilemon Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 117.

Type, Philedon buceroides Swainson [ Meliphagidae.\

(Original designation and monotypy.)

Neos, new-]-Philemon. (Mathews, MS.)

NeopWoeotomus Dabbene, Analei Mud. Nac. Hist. Nat. Bueno^ Aires, vol. 27, July

8,' 19Io, p. 7G, fig. 1.

Type, Phloeotomus schulzi Cabanis [Picidae.]

(Original designation.)

Neopisobia Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 245.

Type, Totanus damacensis Horsfield'^ [=Tringa subminuta Middendorfp].

[Scolopacidae.]

(Monotypy.)

(Subgenus of Pisobia Billbero.)

Nios, new+Pisobia {irLacTos, moLst land; /3i6co, to live). (Mathews, MS.)

Neopoephila Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 196.

Type, Poephila belcheri Mathews [Ploceidae.]

(Original designation and monotypy.)

Neos, new+Poephila (n-Aa, grass; <^i\etj', love). (Mathews, MS.)

Neopsephotus Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 279.

Typo, Euphema bourkii Gould [Psittacidae.]

(Original designation and monotypy.)

Neoj, nevf+Psephotus, (Mathews, MS.)

Neosericornis Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 353.

Type, Muscicapa lathami Stephens [Sylviidae.]

(Original designation and monotypy.)

Neos, new+Sericomis {(x-qpiKos silken; opfis, bird). (Mathews, MS.)

Neosittella Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 114.

Type, Sittella striata Gould [Sitlidae.]

(Original designation and monotypy.)

Neos, ne-w+Sittella {ctLttt], a kind of woodpecker+cZZa). (Mathews, MS.)

Neospilura M.^thews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 293.

Type, Gollinago solitaria Hodgson [Scolopacidae.]

(Original designation.)

Neoy, nevf-\-Spilura (o-ttiXos, a spot; ovpd, tail). (Mathews, MS.)

Neostrepera Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 196.

Type, Strepera arguta Gould {Corvidae.\

(Original designation and monotypy.)

Neos, new -\- Strepera. (Mathews, MS.)

Neosuthora TIellmayr, in Wytsman's Genera Avium, pt. 18, 1911, p. 74.

Type, Suthora davidiana Slater [Paridae.]

(Original designation.)

Nesofregetta Mathews, Birds of Australia, vol. 2, pt. 1, May 30, 1912, p. 31.

Typo, Frcgetla vwesLissima Salvin [Procellariidae.]

(Original designation.)

N^(7oj, isla.nd+ Fregetta . (Mathews, MS.)

Nesomalurus Mathews, Au-tral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 59.

Type, Malurus edouardi Campbell [Sylviidae.]

(Original designation and monotypy.)

N^ffoT, island -fJ/aiurus {/laXaKdi, soft; ovpd, tail). (Mathews, MS.)

• Date of this paper.

» T. damacensis of Ilorsfleld (not of Mathews and recent authors) «- Trinya ruficollh Tallas, 1776 (see

Hartert, Novit. Zool., vol. 23, 191G, p. 92).
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Nesomiro Mathews and Iredale, Ibia, ser. 10, vol. 1, No. 3, July, 1913, p. 440.

Type, Miro traversi Buller [Muscicapidae.]

(Original designation.)

N^ffos, island+ Miro. (Mathews, MS.)

Nesopardalotus Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 115.

Type, Pardalotus quadragintus Gould [Dicaeidae.]

(Original designation and monotypy.)

N^ffos, is\aTid+Pardalotus {irapdaXoiTOi, spotted like the leopard). (Mathews, MS.)

Nesophlos RiDGWAY, Proc. Biol. Soc. Washington, vol. 23, Apr. 19, 1910, p. 55.

Type, Trochilus evelynx Bourcier [ Trochilidae.]

(Original designation.)

N^croj, island; <t>\6^, a flame. (Ridgway.)

Nesoptilotis Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. CO.

Type , Ptilotis flavigula Gould [ Meliphagidae.]

(Original designation and monotypy.)

ifrjaos, island+Ptilotis (xriXof, feather; ofs, ut6s ear). (Mathews, MS.)

Nesozosterops Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 451.

Type, Zosterops strenua Gould [Zosteropidae.]

(Original designation and monotypy.)

N^a-os, island -\-Zosterops {^uarfip, a girdle; w^, eye). (Mathews, MS.)

Niphophilos Petenyi, in Brehm, Handb. Stuben . . . Vogel, 1832, p. 296,

Substitute for Chionophilos Petenyi [Alandidae.]

(See Chionophilos.)

Noctua S. G. Gmelin, Novi Comm. Acad. Sci. Imp. Petrop., vol. 15, 1771, p. 447,

pi. 12.

Type, Noctua minor "Brisson"' S. G. Gmelin [=Strixfla7rvmea Pontoppidan],

[Strigidae.]

(Monotypy.)

Nomadites "Peteniz" - Gray, List Genera Birds, ed. 2, 1841, p. 54 [Stumidae.]

Cited as a synonym of Pastor Temminck.

Nomusia "Heugl. M. S. (1859)" Heuglin, Orn. Nordost-Afrika's, vol. 2, 1873, p.

994.3

Not adopted; cited as a synonym of Eemiparra Salvadori [Charadriidae.]

Northiella Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 276.

Type, Platycercus hsematogaster Gould [Psittaddae.]

(Original designation.)

For Alfred John North. (Mathews, MS.)

Northipsitta Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 127.

New name for Spathopterus North, 1895 (not Spathoptera Serville, 1835).

[Psittaddae.]

For Alfred John North. (Mathews, MS.)

Notioenas Ridgway, Proc. Biol. Soc. Washington, vol. 28, May 27, 1915, p. 106.

Type, Columba maculosa Temminck [Columbidae.]

(Original designation and monotypy.)

Nortos, southern; oivd^, a wild pigeon. (Ridgway.)

• Although Gmelin credits the name N. minor to "Brisson," the species described and figured hero Is

not the one described by Brisson.

* Gray quotes this name as of "Peteniz (183-?)." 1 have not been able to ascertain whether Pet&iyi

ever published the name. See also nermann, .\quila, vol. 3, lS9fi, p. 15S.

» Flnsch and Rartlaub (Dccken's Reis. O.-Afr., vol. », 1870, p. Wl) had previously quoted this nama
from Heuglin's MS., as " Nonnusia," under the gonus Limnetes,
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Notiomystis Richmond, Proc. U. S. Nat. Mus., vol. 35, No. 1656, Dec. 16, 1908, p.

634 (note).

New name for Pogonornis Gray, 1846 (not Pogonornis Billbero, 1828).

Type, Meliphaga cincta Dubus [ Meliphagidae.]

(Monotypy.)

NoTios, southern; ixvarls, one initiated. (Richmond.)

Notofalco Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 56.

Type, Fulco subniger Gray [Falconidae.]

(Original d(;signation and monotypy.)

NAtos, the Bouth-\-Falco (folco, a falcon). (Mathews, MS.)

Nycthemerus Swainson, in Murray, Encycl. of Geography, 1834, p. ;' Amer. ed.

of 1837, vol. 1, p. 271, fig. SO.

Type, Nycthemerus argentatus SwAiNsoN=P^sianus nycthemerus Linnaeus.

[Phasianidae.]

(Monotypy and tautonymy.)

Nyctiphrynus Bonavarte, Ann. Sci. Nat., ser. 4, vol. 1, 1854, p. 139 {nomen nudum)',

Rivista Contemporanea [Torino], vol. 9, fasc. 40, February, 1857, p. 215 (p. 9 of

reprint); Salvadori, Atti R. Accad. Sci. Torino, vol. 49, 1914, pp. 447-451.

Type, Caprimulgus ocellatus Tschudi [Caprimulgidae.]

(Subsequent designation, Salvadori, 1914; Oberholser, 1914. 2)

Nyctipolus RiDGWAY, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 98.

Type, Caprimulgus nigresctns Cabanis , .[Caprimulgidae.]

(Original designation.)

NuKTiTToXos, roaming by night. (Ridgway.)

Nyctiprogne Bonaparte, Ann. Sci. Nat., s^r. 4, vol. 1, 1854, p. 139 {nomen nudum);

Rivista Contemporanea [Torino], vol. 9, fasc. 40, February, 1857, p. 215 (p. 9 of

reprint); Salvadori, Atti R. Accad. Sci. Torino, vol. 49, 1914, pp. 447-451.

Type, Caprimulgus leucopygius Spix [Caprimulgidae.]

(Monotypy.)

Nyctivociferator W. H. Y., Mag. Nat. Hi.-^t. [Loudon's], vol. 7, No. 44, December,

1834, p. 636.

Substitute name for Caprimulgus Linnaeus [Caprimulgidae.]

(See also Vociferator W. H. Y., 1834.)

Oberholseria Richmond, Proc. Biol. Soc. Washington, vol. 28, Nov. 29, 1915, p. 180.

New name for Oreospiza Ridgway, 1896 (not of Keitel, 1857) . . [Fringillidae.]

For Harr> Church Oberholser, 1870- (Richmond.)

Odontorchilus Richmond, Proc. Biol. Soc. Washington, vol. 28, Nov. 29, 1915, p. 180.

New name lor Odontorhynchus Pelzeln, 1868 (not Odontorynchus Leach, 1830).

Type, Odontorhynchus cinereus Pelzeln [Troglodytidae.]

(Original designation and monotypy.)

'Odovs (SSofToi), tooth; opx'i-'^^os, wren. (Richmond.)

tOdontornis Owen, Quart. Journ. Geol. Soc, vol. 29, pt. 1, 1873, p. 521 (note).

Equivalent to Odontopteryx Owen ' [Incertae sedis.]

Odurella Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 294.

Type, Scolopax brasiliensis Swainson [Scolopacidae.]

(Monotypy.)

(Subgenus of Gallinago.)

Odura (didii, a song; oiV<i, tail)4-<;'/a. (Mathews, MS.)

> Original edition not seen.

« Gray (Hand-List, vol. 1, 1R69, p. 59) restricted the genus to C. ocellatus in 1869.

• "I should have preferred the term Odmilornis for my genus, but it is bespoke /or Marsh's subclass."

77403—Proc. N. M. vol. 53—17 39
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Oenopsittacus Reichenow, Journal fiir Orn., vol. 61, Heft 2, April, 1913, p. 401.

Type, Chalcopsitta rubiginosa Bonaparte [Loriidae.]

(Monotypy.)

Ognorhynchus ' Bonaparte, Remarques Observ. Blanchard Psittacides, April,

1857, p. 6.'^

Tj'pe, Conurus icterotis Massena and Souanc6 [Psittaddae.]

(Original designation and monotypy.)

Olivetra "Gould" Schinz, Eur. Fauna, vol. 1, 1840, p. 430; Rey, Synon. Eur.

Brutvogel und Gaste, 1872, p. 216.

Type, Olivetra sulicaria "Gould" ^ [Sylviidae.]

(Monotypy.)

Onychoramphus * Hartlaub, Revue et Mag. de Zool., ^;6r. 2, vol. 1, 1849, pi. 14

figs. 2, 3.

Emendation of Onychognathus Hartlaub, 1849 [Sturnidae.']

Onychospiza * "Bp." Rey, Synon. Eur. Brutvogel und Giiste, 1872, p. 216.

Emendation of Onychospina Bonaparte, 1856 [Fri7igillidae.]

Oreoibis Chapman, Bull. Amer. Mus. Nat. Hist., vol. 31, Aug. 6, 1912, p. 235, pis.

23, 24.

Type, Oreoibis akleyorum Chapman [ Threskiomilhidae.]

(Original designation and monotypy.)

"Opos (opeos), mountain; I/3is, the ibis. (Chapman, MS.)

Oreomyias Berlepsch, Proc. Fourth Intern. Om. Congress (Omis, XIV), F'ebruary,

1907, pp. 486, 491.

Type , Pogonotriccus plum beiceps Lawrence [ Tyrannidae.]

(Original designation and monotypy.)

(See Oreotriccus.)

Oreornis Van Oort, Notes Leyden Museum, vol. 32, No. 4, Dec. 30, 1910, p. 214.

Type, Oreornis chrysogcnys Van Oort [Meliphagidae.]

(Monotypy.)

Oreospiza Keitel, Verz. Europaischen Vogel, 1857, p. 8; Rey, Synon. Eur. Brut-

vogel und Gaste, 1872, p. 75.

Type, [Fringilla] nivalis [Linnaeus] [Fringillidae.]

(Present designation.®)

Oreotriccus Richmond, Proc. Biol. Soc. Waihington, vol. 28, Nov. 29, 1915, p. 180.

New name for Oreomyias Berlepsch, 1907 (not of Reichenow, l002).[Tyrajinidae.]

"'0/jos (opeos), mountain; tpUkos, a small bird.

Originella Mathews, Austral Avian Record, vol. 2, No. 4, Dec. 29, 1913, p. 76.

New name for Origma Gould, 1838 (not Orygma Meigen, 1830) [Sylviidae.]

' Does not occur in the original paper, published in Comptes Rendus. Should replace Gnalhosiliaca

Cabanis, lSfi4 (see Oberholser, Smiths. Misc. Colls., vol. 4S, 1905, p. 61).

2 For the benefit of those who do not have access to the reprint the paragraph in which Ojnorhynchus

appears is here reproduced: "Psittacara, Bp. ex Spii, flnalement forme la serie des vrais Arals, mais ne

compreud plus que nobilis et hahni, car les autres espfeces sont deja des Convrcs sans nudite aux joues. On
pourrait les isoler comme Ognorhynchus, Bp. (type icterotis, Massena); mais nous preferons pour lo moment
les reunir aux Evopsitta, premier genre des ConuTes,et auquel, quoique tres-nombreux, il faudra encore

ajouter une Evopsitta brasiliensis." (See note under Bolborhynchus.)

' Lapsus for Salicaria oUvetorum Gould. This case is similar to that of Hxmalornis.
* Heuglin writes it "Onychorhamplius" (Nachtr. u. Bericht. Orn. Nordost-Afrika's, 1871, p. CCL).
6 Not Onychospiza Prjevalsky, 1876 {=Onychostruthus Richmond).
« Keitel lists two species: "Oreospiza nivalis, alpicola, leucura" (the "Schnee-Sporn;^7ifc, Weissschwiin-

ziger"), and "arctoa s. Gebleri" (the "Grauschwilnziger Spornfink"). The name Oreospiza probably
originated at an earlier date, since Bonaparte (Conspectus, vol. 1, 1850, p. 538) cites "Orospizaf Aliq.," as

a synonym of Montlfringilla: other authors have credited Oreospiza to Gloger. The latter introduced
Oeospiza for this species in "1842" [=1841].
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Oropezus Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 70.

Type, Grallnria rufula Lafresnaye [Formicariidae.]

(Original designation and nionotypy.)

'''Opos, mountain; 7rtf6s, walking. (Ridgway.)

Oroscirtetes Reichenow, Die Vogel, vol. 2, 1914, p. 578.

Typo, Turdus erythrognstcr Vigors ^ [^^Petrocincla rufiventris Jardine and

Selby] [ Turdidae.]

(Monotyiw.)

Orthopsittaca Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 99.

Type, "Psittacus manilatus Boddaert (P. makawaunna Gmelin)."

[Psittaddae.]

(Original designation and monotypy.)

'Opd6%, straight; i'iTTOLK-n, a parrot. (Ridgway.)

Orthorynclius ^ "Horsfield" Swainson, Zool. lUustr., vol. 1, No. 1, October, 1820,

text to pi. 2.

Type, Sitta frontalis Swainson [Sittidae.]

Otocorydopsis Bianchi, Bull. Acad. Imp. Sci. St.-P^tersb., s^r. 5, vol. 25, No. 1-2,

January, 1907, p. 29.

Type, Olocoris berlepschi Harteht [Alaudidae.]

(Monotypy.)

Owenavis Mathews, Austral Avian Record, vol. 1, No. 1, Jan. 2, 1912, p. 3.

Type, Chalcites osculans Gould [Cuculidae. ]

(Original designation and monotypy.)

For Richard Owen Mathews, 1892- (Mathews, MS.)

Pachyrhinchus Lherminier, Mem. Soc. Linn. Paris, vol. 6, 1827, p. 74.

New name for Dramas Paykull (type, Pachyrhinchus bicolor Lherminier=
Dramas ardeola Paykull) [Dromadidae. J

Pagoa Mathews, Birds of Australia, vol. 3, pt. 1, Apr. 2, 1913, pp. 82, 98.

Tj'pe, Charadrms geoffroyi Wagler [Charadriidae.']

(Original designation and monotypy.)

Pago, a Lapp name (ex Brisson, Orn., vol. 5, p. 64). (Mathews, MS.)

PagoUa Mathews, Birds of Australia, vol. 3, pt. 1, Apr. 2, 1913, p. 83. New name
for Ochthodromus Reichenbach, 1853 (not Ochthedromus LeConte, 1848).

Type, Charadrius wilsania Ord [Charadriidae.]

(MonotjT^y.)

Pago (see under Pagoa). (Mathews, MS.)

tPalaeobonasa Shufeldt, Journal of Geology, vol. 23, No. 7, October-November,

1915, p. 633.

Substitute name for Gallinuloides Eastman [ Telraonidae.^]

HaXaios, ancient; fibvaaos, a wild bull. (Shufeldt.)

> Not Turdus crythrogaster Boddaert, 1783.

* Not adopted by Swainson, who cites it as a synonym, "Orthorynchus frontalis. Horsficld in Linn,

Traits.," and in his account of the bird says: "I discovered the species had already been included in the

Doctor's account of the birds of Java, presented to the Linnjean Society, where he has described it under

the name of Orthorynchus frontalis." Horsfield's paper was read at the meeting of the Linnaean Society

held Apr. 18, 1820, and was published in its transactions (vol. 13, pt. 1, May, 1821), but the generic name
Orthorynchus does not occur. In the "Addenda et corregenda" to volume 1 of Swainson's work appears

the line "erase Orthorynchus frontalis, Ilorsfield in Linn. Trans."

•Originally placed in the family Rallidne: later thought to represent a new family, Gallinuloididae,

Id the vicinity of the ( racidae, but Doctor Shufeldt says it "was a true grouse," near Bonasa. The name
Palaeobonasa is given because Qflllinuloides is "misleading."
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fPalaeocasuarius "Forbes" Rothschild, Extinct Birds, 1907, p. 219.

Type, I'alaeocasuariiis haasti '
'

' Forbes " Rothschild [Dinomithidae.]

(Original designation.)

tPalseolestes De Vis, Annals Queensland Museum, No. 10, Nov. 1, 1911, pp. 15, 17.

Type, Palseolestes gorei De Vis [Incertae sedis/^]

(Monotypy.)

tPal8eophasianus Shufeldt, Bull. Amer. Mus. Nat. Hist., vol. 32, Aug. 4, 1913,

p. 291.

Type, Palseophasianus meleagroides Shufeldt [Incertae sedis.]

(Monotypy.)

UaXaids, anci ^.nt+4>a(na;^6$, a pheasant. (Shufeldt.)

Pallenia Bonaparte, Rivista Contemporanea [Torino], vol. 9, fasc. 40, February,

1857, p. 212 (p. G of reprint); Salvadori, Atti R. Accad. Sci. Torino, vol. 49,

1914, pp. 447-451.

Type, Cypselus gigantea Temminck [ Micropodidae.]

(Subsequent designation; Gray, 1869.^)

Paludipasser Neave, Bull. Brit. Orn. Club, vol. 25, No. 155, Nov. 30, 1909, p. 25,

Ibis, 1910, p. 251, pi. 3.

Type, Paludipasser locustella Neave [Ploceidae.]

(Original designation and monotj^jy.)

Paragraucalus Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 58.

Type, Cehlepyris lineatus Swainson [Campephagidae.]

(Original designation and monotypy.)

Uapi., heaide+Graucaliis (ypayKaXos, a kind of bird). (Mathews, MS.)

fParaortyx Gaillard, Annales Univ. Lyon, nouv. ser., Sciences, M^decine, fasc. 23,

1908, p. 104.

Type, Paraortyx lorteti Gaillard [Phasianidae.']

(Present designation.*)

Paraptilotis Mathews, No\it. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 414.

Type, Meliphaga fusca Gould [Meliphagidae,]

(Original designation and monotypy.)

Uapii, heaide+Ptilotis {tttLXov, feather; ovs, o>t6s, ear). (Mathews, MS.)

Parascolopax Mathews, Birds of Australia, vol. 3, pt. 3, Aug. 18, 1913, p. 290.

Type, Scolopax salurata Hodgson [Scolopaddae.]

(Original designation and monotj-py.)

Ilapa, \)Gside-{-Scolopax {aKo\6ira^, a large snipe-like bird). (Mathews, MS.)

Paraspizias Mathews, Birds of Australia, vol. 5, pt. 1, Nov. 5, 1915, p. 74.

Type, Sparvius cirrhocephalus Vieillot [Buteonidae.]

(Monotypy.)

(Subgenus of Acdpiter or Urospiza.)

IlapA, beside; crTriftas, the sparrow hawk. (Mathews, MS.)

Parasula Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 55.

Type, Sula dactylatra bedouti Mathews [Sulidae.]

(Original designation and monotypy.)

UttpA, beside+5ttto. (Mathews, MS.)

» A nomen nudum with Forbes, 1892, but Rothschild gives a description.

* Related to the Aceipitres.

» G ray ( Fland-List, vol. 1, 1869, p. 07) treats this as a new name for Pallene Lesson, 1837 (preoccupied), with
gigantea as the only species.

* Two species are described, P. lorteti and P. brancoi, respectively.
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Pardalotinus Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. lir>.

Type, Pipra striata G melin [Dicaeidae.
J

(Original designation and raonotypy.)

Pardalotus (irapSaXccTds, spotted like the leopard)+wus. (Mathews, MS.)

Parepthianura Mathews, Emu, vol. 12, pt. 3, Jan. 1, 1913, p. 205.

l^ype. Ephthiaivura tricolor Gould [ Turdidoe. |

(Monotypy.)

Uapd, heside-\-Epthianura {k<pe6%, dressed; obpi., tail). (Mathews, MS.)

Paroxyechus Mathews, Birds of Australia, vol. 3, pt. 2, May 2, 1913, p. 114.

Type, Charadrius placidus J. E. Gray [Ckaradriidae.
)

(Original designation.)

(Subgenus of Oxyechus.)

Uapa, heaide+Oxyechua (i^uTjxor, shrilly sounding). (Mathews, MS.)

Parulus' Spix, Avium Speciea Novae, vol. 1, 1824, p. 85.

Type, Parulus ruficeps Spix [Fumanidae.]

(Monotypy.)

Pecoris Lesson-, Compl. Buffon, vol. 8, 1837, p. 287 (note).

Type, not mentioned here; a nomen nudum'i ^ [Incertae sedis.]

(Subgenus of Fringilla.)

Peloperdix "Blyth" Jerdon, Birds of India, vol. 3, 1864, p. 579.

Type, Perdix charltoni [Eyton] [Phasianidae.
]

(Monotypy.)

Penelops "Plin." Reichenbach, Nat. System der Vogel, [1853], p. XXVI.
Type, Penelope albiventris "Gould" f=Lesson=P. leucogasler Gould].

_ [Cracidae.]

(Monotypy.)

(Subgenus of Penelope Merrem.)

Penelopsis Bonaparte, Comptes Rendus, vol. 42, May, 1856, p. 877.

Emendation of Penelops Reichenbach, 1853 [Cracidae.
]

Pengia (Hodgson, MS.) Sharpe, Cat. Birds Brit. Mus., vol. 7, 1883, p. 479.

Cited under Craieropus "canorus" ' (Linnaeus) [Turdoididae]

(Monotypy.)

Pernettyva Mathews, Birds of Australia, vol. 3, pt. 2, May 2, 1913, p. 114.

Type, Charadrius falklandicus Latham [Ckaradriidae.]

(Original designation.)

(Subgenus of Leucopolius.)

For Antoine Joseph Pemety, 1716-1801. (Mathews, MS.)

Peronista Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 107.

T\T>e, Bromaius peroni Rothschild [BTomiceiidae.']

(Original designation and monotypy.)

For Frangois P^ron, 1775-1810. (Mathews, MS.)

1 Parulus Rafinesque, 1S15, is a substitute name for Parvs Linnaeus.

•Under the group ''Les Ammodrames," ho refers in a footnote to "Ammodramus, Sw., Zool. Joum.,

n. X. Nous pensons que notre sous-genre pecoris (Traiti^ d'ornith.) doit <Mre joint h. cclui-ci."

» Turdus canorus Linnaeus is performing double duty in modern works, serving as the basis of both

Trochalopteron canorum and Craieropus "canorus." The name of the latter should be Tvrdoides Urricolor

(Ulyth). See note under Turdoides.
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Petrella ' Bartram, Travels through Carolina, etc., 1791, p. (London ed., 1792,

p. 293); ZiMMERMANN, in Bartram, Reisen Nord-und Slid-KaroUna, 1793, p. 293;

Mathews, Auk, 1914, pp. 90, 91.

Type, Petrella pintada Zuim^rua'S'^= Procellaria capensis Linnaeus.

[Procellariidae.]

(Monotypy.)

Phaceloscenus Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 71.

Type, Anumbius striaticollis D'Orbigny and Lafresnaye [Furnariidae.]

(Original designation and monotypy.)

<i>a(ceXos, a bundle; aKfjpos, a hut, tent. (Ridgway.)

Phsenostictus Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 70.

Type, Phlegopsis madeannani Lawrence [Formicariidae.]

(Original designation and monotypy.)

^alvw, I display, exhibit; (ttiktos, marked, spotted. (Ridgway.)

PhSBonetta Stone, Auk, vol. 24, No. 2, April, 1907, p. 198.

Type, Anasfusca Linnaeus [Anatidae.]

(Original designation and monotypy.)

(Subgenus of Oideinia.)

*ai6y, brown; i^ryrra, a duck. (Stone.)

Phalaropsis Wagler, I,4g, vol. 24, Heft 5, 1831, p. TiSl.

Type, Colymbus podiceps Linnaeus ^ [Colymbidae.]

(Monotypy.)

Phalcoboenus D'Orbigny, Voy. Am^r. M^rid., vol. 9 (Atlas), "1847" (livr. 1 or 2,

1834), Oi'^., pi. 2.

Type, Phulcohccnus viontanus D'Orbigny [Buteonidae.']

(Monotypy.)

Philacantha "Glog. 1834 "^ Gray, Hand-Li?t, vol. 1, 1869, p. 214.

Type, Motaalla nisoria Bechstein * [Sylviidae.]

(Monotypy.)

(Subgenus of Sylvia.)

PhUomeloKdes * Blyth, in N. Wood, Brit. Song Birds, [May,] 1836, p. 25.

Type, ' 'American spotted-breasted Thrushes "
[ Turdidae.]

Pliilo:nelopsis C. L. Brehm, Journal fiir Om., vol. 5, 1857, p. 351.

New name for Luscimopsis Bonaparte [Sylviidae.']

(See Luscinioides.)

Phloeonerpes Sundevall, Conspectum Avium Picinarum, 1866, p. 115.

Emendation of Phaionerpes Reichenbach, 1854 [Picidae."]

Phlogenys ® Pycraft, Ibis, ser. 10, vol. 3, No. 4, October, 1915, p. 768.

Type, not mentioned, a nomen nudum here ["Ampelidae."]

Phoenicoperdix ' "Blyth" Hartlaub, Archiv fiir Naturgesch., vol. 26, Bd. 2, 1860,

p. 99.

Type, Tropicoperdix chloropus Blyth [Phasianidae.]

(Monotypy.)

• This is a nomen nudum at 1791 and 1792, but Zimmermann adds a reference to Seligmann, and gives

the I.innaean equivalent, thus flxinc the name, which has priority over Dapfion Stephens, as mentioned

by Mathews (Auk, vol. 31, 1914, p. 91).

« "Dieser Vogel ist die Grundgattung meiner Sippe "Phalaropsis." "

» In Glogcr's Vollst. Handb.Vogel Eiu-opa's, 1834, pp. L and 235, it occurs as a plural group name, "Sylviae

philicanlhae."

* This species is first described in Bcchstcin's Kurzgefasste Gemeinniitz. Naturgesch. des In-und Aus-

landes fiir Schulen, vol. 1, Abth. 1, 1792, p. 537.

6 A nomen nudum here, but doubtless intended for the group now known as Hylocichla.

« Said to be "peculiar to the Greater Antilles."

' Appears to be a lapsus for Tropicoperdix Blyth.
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Pholidornis IIartlaub, Archiv fur Naturgesch., vol. 22, Bd. 2, 1856, p. 23.

Typo, Dicxum. rushise Cassin [Sylviidae.]

(Original deaignation and monotypy.)

Picathartes Lesson, Manuel d'Orn., vol. 1, [June,] 1828, p. 374.

Typo, Corvus gijmnoceplidlus Temminck [C(yrvidae.'\

(Original designation and monotypy.)

Piceacantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 241.

" Type, Motanlla blackbumise Gmelin [Mniotiltidae.]

(Original designation and monotypy.)

Picuinnoides "Malh." Bonaparte, Ateneo Italiano, vol. 2, No. 8, May, 1854, p.

126 (or Bonaparte, Consp. Volucr. Zygodact., p. 11).

Cited as a eynonym of Sasia Hodgson [Picidae.]

Pinacantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 244.

Type, Sylvia vigorsii xVudubon [ Mniolillidae.']

(Original designation and monotypy.)

Plthys ViEiLLOT, Nouv. Diet. d'Hist. Nat., ed. 2, vol. 24, 1818, p. 112.

Type, generic diagnosis only; * species not mentioned IFormicariidae.^

Pityornis Bonaparte, Revue et Mag. do Zoologie, s6r 2, vol. 9, 1857, p. 163.

Type, Embmza "pityornis" [=Pithyornis] Pallas [FringilUdae.]

(Tautonymy.)

Platyspiza Ridgway, Proc. U. S. Nat. Mu8., vol. 19, No. 1116, Mar. 15, 1897, p. 545

Type, Camarhynchus variegatiis Sclateu and Salvin [Fringilli(lae.]

(Original designation.)

(Subgenus of Camarhynchus.)

Plautus Gunnertjs, Trondhiemeke Selsk. Skrifter, vol. 1, 1761, p. 263, pi. 6.

Type, "Plotus oiler Plautus Columbarius" ^ [=Alca alle LiNNAEUs]..[.4Zadoc.]

(Monotypy.)

Plautus " Klein" Reichenbach, Nat. System der Vogel, 1852' [1853], p. V.

Type, Larus glaucus "L. Gm."* [=Larus hyperboreus Gunnerus].. [Laricfoe.]

(Monotypy.)

(Subgenus of Larus.)

tPleistogyps L. H. Miller. Univ. Calif. Publ. Dept. Geology, vol. 6, No. 1, Nov. 28,

1910, p. 16.

Type, Pleistogyps rex Miller [Incertae sedis.]

(Monotypy.)

Pleistocene {TrXtlaros, most; Kaivds, recent) -{-Gyps {yixp, a vulture). (Miller, MS.)

fPlesiocathartes Gaillard, Annales Univ. Lyon, nouv. s6r., Sciences, M^decine,

fasc. 23, 1908, p. 41.

Type, Plesiocathartes europasus Gaillard [CatJiartidae.]

(Monotypy.)

» The diagnosis is reproduocfl herewith: "PiTnvs, Pllhys: Piprc, r.ath. Bee plus large que haut k sa

base, h, bords d^primfe, anguleux en dcssus, 6chancr6 ct coure h sa pointc; tarscs (51ev(5s; doigts oxW
rleurs soudds jusqu'i la dcuxifemc phalange, ailes arrondics ct courtes.''

* "Plautus columbanus s. Columha Oronland. minor" on the plate. The namo ''colunibanus" Js corrected

to "columbarius'' in the errata of volume 2.

'This portion of Reiehenbach's complicated work is generally quoted as of lS-52, probably because it

contains a "Vorwort" dated "1. October, 1852," but it seems not to have been published until 18.53. It

appeared in the third Liefcrung of the "Handbuch dor spcciollon Ornithologie," and consists of pages

I-XXXI, vith signature marks bearing the words "Sj-stcma Avium." IIartlaub, in his record of orni-

thology for 1853 (Archiv fiir Naturgcsch., 1854, vol. 2, p. 33), includes It among the publications of that

year.

*This^ Larus glaucus Briinnich, 1764 (not of Pontoppldan, 1703). See Auk, vol. 25, 1908, p. 357.
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fPUoaetus De Vis MS., Richmond, Proc. U. S. National Museum, vol. 35, No. 1656,

Dec. 16, 1908, p. 592 (note).

Substitute name for Asturaetiis De Vis, preoccupied [Incertae sedis."]

Podoces Fischer, Lettre adress^e Pander,' 1821, p. 6.

Type, Podoces panderi Fischer [Corvidae.]

(Monotypy.)

UoSuKnts, pedibus celer. (Fischer.)

Pogonospiza Berlepsch and Stolzmann, Ornis, vol. 13, No. 2, September, 1906,

p. 67.

Type, Pogonospiza mystacalis brunneiceps Berlepsch and Stolzmann.'

[Fringillidae.]

(Monotypy.)

Polachio [Merrem?], in Ersch u. Gruber, Allg. Encycl., nect. 1, vol. 6, 1821, p. 267.

Type, Gracula foetida Linnaeus [Cotingidae.]

(Present designation.)'

Poliospina Heuglin, Nachtr. u. Bericht. zur Om. Nordost-Afrika's, 1871, p. ccxlvii.

Substitute or lapsus for Spodiospina Heuglin [Fringillidae.']

Polocandora Reichenbach, Nat. System der Vogel, 1852 [1853], p. V.

Type, not given; apparently a synonym of liissa * [Laridae.]

Pontochelidon Hogg, Edinburgh New Philos. Journal, vol. 41, No. 81, July, 1846,

pp. 55, 69; Mathews, Austral Avian Record, vol. 2, 1915, p. 133.

Type, Sterna caspia Pallas [Laridae.]

(Subsequent designation; Mathews, 1915.)

Pontotriorchis Cabanis, Journal fiir Orn., vol. 10, 1862, pp. 250, 436.

Type, Falco concolor Temminck [Falconidae.]

(Present designation.*)

Porzanoidea Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 117.

Type, Gallinula immaculata Swainson [Rallidae.]

(Original designation and monotypy.)

From porzana, Italian name of a crake. (Mathews, MS.)

Praedo Nelson, Smiths. Misc. Coll., vol. GO, No. 3, Sept. 27, 1912, p. 14.

Type, Prsedo audax Nelson [Tyrannidat."]

(Original designation and monotypy.)

"Pr3edo=& robber." (Nelson.)

Premnornis Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 71.

Type, Margaroj-nis guttata Lawrence [Furjiariidae.}

(Original designation and monotypy.)

Upkfxvov, a stump, tree trunk; opuis, bird. (Ridgway.)

> The full title of this tract is: Lettre adress6e au nom de la Society Imp^riale des Naturalistes de Moscou,

ftl'un de ses membrcs M. lo Docteur Clir6tien-Henrl Pander, par Gotthelf Fischer de Waldheim, directeur

de la societ*^; Contenant une Notice sur un nouveau genre d'Oiseau et sur plusieurs nouveaux Inscctes.

Moscou, MDCCCXXI. 8° Pp. 1-15. (Introduction dated "Moscou, le 17 Decembre 1821.")

* In Bericht iiber den V. Intern. Orn.-Kongress, "1910," p. 1108, Berlepsch says the type is Pipilo mys-

tacalis Taczanowski.

•The species mentioned are "Polachio cajennensis, icterops, Cotinga foetida," without citation oi

authority or other means of identification. Assuming " Cotinga" foetida to be equivalent to Gracula

foetid^ Linnaeus, I have designated it as the type, thereby reducing Polachio to a synonym of Gymnoderus

Ccoffroy, 1809.

* Bonaparte (Conspectus Gen. Avium, vol. 2, 1857, p. 225) cites " Pulocondora, Reich." as a synonym
of Rissa. See also Bonaparte, Naumannia, 1854, p. 217.

* Falco eleonoTX Gen6 is also included in this genus.
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Primolius Bonaparte, Remarquei Observ. Blanchard Pdittacidej/ April, 1857, p. 6.

Type, Arara auricollis Cassin '^ [Psittacidae.]

(Subsequent designation; Ridgw'ay, 1916.)

Pristoptera Bonaparte, Rivinta Contemporanea [Torino], vol. 9, fasc. 40, February,

1857, p. 210 (p. 4 of reprint); Salvadori, Atti R. Accad. Sci. Torino, vol. 49,

1914, pp. 447-451.

Type, Pristoptera typica Bonaparte =jBrir«7ido pristoptera RUppell.

[Hirundinidae.]

(Monotypy and tautonymy.)

tProgura De Vis, Proc. Royal Soc. Queen^^land, vol. 5, 1889, p. 131, plate.

Tj-pe, Progura gallinacea De Vis [Gouridaef]

(Monotypy.)

Prohaematopus Mathews, Birds of Australia, vol. 3, pt. 1, Apr. 2, 1913, p. 12.

Type, nxmatopus quoyi Brabourne and Chubb [Haematopodidae.'\

(Monotypy.)

(Subgenus of Hxmatopus.)

ripo, before4--H*wiatopus (aZ/ua (at/uar-), blood; ttous, foot). (Mathews, MS.)

tProictinia Shufeldt, Bull. Amer. Mus. Nat. Hist., vol. 32, Aug. 4, 1913, p. 301,

Type, Proictinia gilmorei Shufeldt [Incertae sedis.]

(Monotypy.)

IIp6, before, and UtLvos, a kite. (Shufeldt.)

Promergus Mathews and Iredale, Ibi?, ser. 10, vol. 1, No. 3, July, 1913, p. 410.

Type, Mergus australis Hombron and Jacquinot [Anatidae.]

(Original designation and monotypy.)

Up6, before+ Mergus {mergus, a diving bird). (Mathews, MS.)

Protopyrrhula Bianchi, Bull. Acad. Imp. Sci. St.-P^tersb., t^r. 5, vol. 25, No. iJ

March, 1907, pp. 162, 193.

Type, Pyrrhula nipalensis Hodgson [Fringillidae.]

(Original? designation.)

(Subgenus of Pyrrhula.)

Psalidura^ Van der Hoeven, Handb. Dierkunde, ed. 2, vol. 2, 1855, p. 733.

Substitute name for Phibalura Vieillot [Cotingidae.
]

(See also Schizura.)

tPsammornis Andrews, Bericht iiber den V. Intern. Om.-Kongress, 1910 [1911],

p. 173.

Type, Psammornis rothschildi Andrews * [Struthiones.^]

(Monotypy.)

Psephotellus Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 57.

Tyjje, Platycercus pulcherrimus Gould [Psittacidae.

\

(Original designation and monotypy.)

Pseudacanthis Ogilvie-Grant, Bull. Brit. Om. Chib, vol. 31, No. 188, May 28, 1913,

p. 8S.

Type, Pseudacanthis yemenensis Ogilvie-Grant [Fringillidae.]

(Monotypy.)

» A nomen nudum in the original paper, publisbed in Comptcs Rendus. (See note under Bolborhynchus.)

» " Pkimouus, Bp., comprcnd les autres Ar&es k joues poilucs, auricollis, Cass., maracana, Vieill.,et

makawanna, Gm."
• rreoccupicd by Psalidum Gloger, 18-11, TjTannidae.

* From the Eocene of Algeria, and based on fragments of eggshell only.

» Andrews says it belongs to the Eremopozinao section of the Ratitao.
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Pseudaedon Butuhlin, Messager Ornith., vol. 1, No. 2, May, 1910, pp. 136, 139.

Type, Larvivora sibilans Swinhoe [ Turdidae.]

(Monotypy.)

(Subgenus of Philomela Link.)

Pseudalaudula J3ianchi, Bull. Acad. Imp. Sci. St.-P^ter=:b., s6r. 5, vol. 23, No. 3,

Juue, 1906, p. 222.

Type, Alauda pispoletta Pallas [=Alauda spinoletta Linnaeus] . .[Alaudidae.]

(Original? designation.)

Psetidartamus Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 19L2, p. 114.

Type, "Loxia cyanoptera Latham {= Turdus sordidus Latham ^y\.[Artamidae.]

(Original designation and monotypy.)

(See also Angroyan Illiqer, 1811.)

*eu5i7s, i&lse+Artamus {apTanos, a butcher). (Mathews, MS.)

Pseudastrapia Rothschild, Bull. Brit. Oru. Club, vol. 21, No. 137, Nov. 29, 1907,

p. 25.

Type, Pseudastrapia lobata Rothschild [Paradisaeidae ]

(Original designation and monotypy.)

Pseudocalyptomeua Rothschild, 'ibis, ser. 9, vol. 3, No. 12, October, 1909, p. 690,

pi. 10.

Type, Pseudocalyptomena graueri Rothschild [Musdcapidaef]

(Monotypy.)

Pseudocolopteryx - Lillo, Revi.-ta de letras y cieucias .-^ociales [Tucumdn], vol. 3, No.

13, July, 1905, pp. 38, 45.

Type, Pseudocolopteryx dinellianus Lillo [ Tyrannidae.]

(Monotypy.)

tPseudogavia Sharpe, Zool. Record, vol. 28, 1892, Aves p. 39.

Substitute name for Pseudolarus Ameghino [Stereomithes.]

Pseudopitta Reichenow, Journal fiir Orn., vol. 63, Heft 1, January, 1915, p. 129.

Type, Eupetes incertus Salvadori [ Timaliidae.]

(Original designation and monotypy.)

PseudopsittacTis ^ Macgillivray, Emu, vol. 13, pt. 2, Oct. 1, 1913, p. 105.

Type, Pseudopsittacus maclennani Macgillivray [Cydopsittaeidae.]

(Monotypy.)

PsUopornis Ridgway, Bull. U. S. Nat. Mus., No. 50, pt. VI, Apr. 8, 1914, p. 361.

Type, Galbula albirostris Latham \Galbulidae.]

(Original designation and monotypy.)

Psilopsiagon Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 100.

Type, Trichoglossus aurifrons Wagler [Psittacidae.]

(Original designation and monotypy.)

S['tX6s, naked; aiayup, jawbone. (Ptidgway.)

Psittacina "Temm." Lichtenstein, Nomencl. Avium Mus. Berol., 1854, p. 48.

Equivalent to Psiltirostra Temminck, 1820 [Drepanididae.]

(See also Psittacopis Wagler.)

Psittacopis "Nitzsch" Wagler, Naturl. Sy.-tem der Amphibien, [August,] 1830,

p. 113.

Type, Loocia psittacea Latham [Drepanididae.]

(Monotypy.)

(See also Psittacina Lichtenstein.)

1 Not Tvrdvs sordidus of Miiller, 1770.

2 Equivalent to ITapalocercus Cabanis, 1847 (see Hellmayr, Novit. Zool., vol. 13, 1906, p. 321).

' This is equivalent to Oeoffroyus Bonaparte (see Mathews, List of Birds Australia, 1913, p. xxv).
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Pterocolpa "Pr.-B. 1854" ^ Gray, Cat. Genera and Subgen. Birds, 1855, pp. 97,150.'

Type, Pterocolpa [=Ptilocolpa] carola Bomapakte [ Treronidae.]

(Original designation and monotypy.)

Ptilonycterus ' Ridqway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 98.

Type, Caprimulgus ocellatus Tscnuor [Caprimulgidae.]

(Original designation and monotypy.)

(See Nyctiphnjnus.)

UtLXou, a feather; uvKrepU, a bat. (Ridgway.)

Ptilosclera * Bonaparte, Remarque* Ob^erv. Blanchard Psittacidey, April, 1857, p. 6.

Type, Trichoglossus versicolor Vigors [Loriidae.]

(Original designation and monotypy.)

Ptllotina Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 60.

Type, Ptilotis analoga mixta Mathews [Meliphagidae.]

(Original designation and monotypy.)

Plilolis (ittLXoi', feather; ous, ur6s, ear)+ina. (Mathewa, MS.)

PtUotala Mathews, Novit. Zool., vol. 13, No. 3, Jan. 31, 1912, p. 414.

Type, Ptilotis Jlavescens Gould [Meliphagidai
]

(Original designation and monotypy.)

Plilolis {ttHXov, feather; o5s, wr6s, ea.r)+ula. (Mathews, MS.)

Purnella Mathew-s, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 111.

Type, Gliciphila albifrons Gould [ Meliphagidae.]

(Original designation and monotypy.)

For Herbert A. Purnell. (Mathews, MS.)

Purnellornis Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 112.

Type, Certhia nigra B echstein [Meliphagidae.]

(Original designation.)

For Herbert A. Purnell+o''wis. (Mathews, MS.)

Pyrgilauda "Verr." Bonaparte, Conspectus Gen. Avium, vol. 1, 1850, p. 511.

(Jited as a synonym of Pyrrhnlauda "Smith. 1829 " * [Alatididae.]

Quoyornis Mathkws, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 111.

Type, Muscicapa georgiana Quoy and Gaimard [Muscicapidae.]

(Original designation and monotypy.)

For .lean Ren^ Constant Quoy, 1790-1869+orms. (Mathews, MS.)

tRalloides Shupeldt, Journal Acad. Nat. Sci. Phila., vol. 9, pt. 3, Oct. 20, 1892, p.

412 (note).

Substitvite name for Creccoides Shufeldt [Rallidae.]

Bamphaoratus Bonaparte, Rivista Contemporanea [Torino], vol. 9, fa?c. 40, February,

1857, p. 215 (p. 9 of reprint); Salvadoki, Atti R. Accad. Sci. Torino, p. 49, 1914,

pp. 447-451.

Tj'pe, Caprimulgus exilis Lesson [ Caprimulgidae.]

(Virtual monotypy.®)

> Gray, List Spec. Birds, vol. 4, Columbae, 185G, p. 10, gives the authority as "Pr. B. in litt."

* In the Appendix, p. 150, he says: " Pterocolpa, since altered to I'tiloc-olpa, Pr. B."
* Mr. Ridgway says "this genus may possibly have already been named, the generic term Nyctiphrynru

Bonaparte having been used in connection \vith the tyjje species." Salvadori (Atti R. Accad. Sci. Torino,
vol. 49, 1914, p. 451) has since demonstrated this to be the case.

« This is a nomen nudum in the oriijinal Comptes Rendus paper. (See note under Bolborhynchus.) Is

equivalent to Psittrutdes I?onaparte, 1S54.

f" Smith claims to have instituted this name "In the year 1829," but I have not met with it earlier than
1837, although Swainson mentions a name "Pyralauda" in 1S34 (Murray's Encycl. Geogr.), where, however,
It is a nomen nudum.

« See Oberholsor, I3ull. U. S. Nat. Mus., No. 86, Apr. 6, 19U, p. 3.
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Ramsayornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 2*4, 1912, p. 115.

Type, Gliciphila suhfasdata Ramsay [Meliphagidae.]

(Original designation and monotypy.)

For Edward Piereon Ramsay, 1842?—1916+orms. (Mathews, MS.)

Raperia Mathews, Austral Avian Record, vol. 3, No. 1, June 30, 1915, pp. 21, 23.

Tyj»8, R'lperia godmanm JIathews [Treronidae.']

(Original designation and monotypy.)
For George Raper. (Mathews.)

Raphipterus Gay, Hist. Chile, Atlas, [1844,] pi. "Zoologia No." »

Type, Raphipterus chilensit Gay .*.
. [Anatidae.]

(Monotypy.)

Razocorys Bianchi, Bull. Acad. Imp. Sci. St. P6tersb., e^r. 5, vol. 23, No. 3, 1906,

p. 230.

Type, Spizocorys razx Alexander [Alaudidae.']

(Original? designation and monotypy.)

Reginopus Mathews, Au.^tral Avian Record, vol. 2, No. 4, Dec. 29, 1913, p. 73.

Type, Ptilinopus ewingii Gould [ Treronidae.]

(Original designation and monotypy.)

Regina, a queen; opus, a work (the work of a queen). (Mathews, MS.)

Regulus Bartram, Travels through Carolina, etc., 1791, p. — (London ed., 1792,

pp. 2S9, 290; Zimmermann, in Bartram, Reisen Nord-und Siid-Karolina, 1793,

p. 287; Mathews, Auk, 1914, pp. 89, 90.)

Type, Motacilla calendula Linnaeus ^
, [Regulidae.]

(Pi'esent designation.) ^

Reinarda Hartert, Bull. Brit. Om. Club, vol. 36, No. 210, Dec. 3, 1915, p. 7.

New name for Claudia Hartert, preoccupied [Micropodidae.]

Type, Cypselus squavmtus Cassin.

(Orginal designation and monotypy.)

Reinholdia Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 107.

Type, Puffinus reinholdi Mathews [Puffinidae.]

(Original designation and monotypy.)

For Johann Reinhold Forster, 1729-1798. (Mathews, MS.)

Rhodoglaux "Pr. B. 1854" Gray, Cat. Gen. and Subgen. Bird.s, 1855, p. 135.

Cited as a synonym of " Rabdoglaux" [=Rhabdoglaux] Bonaparte, with "Strix

huvieralis, Pr. B." as the type * [Strigidae.\

> The number of the plate is not indicated in the copy seen by me. As to the date, Des Murs (Icon.

Orn., livr. 1, text to pi. 5, dated "mai 1845") cites it as 1844, and Agassiz (1846) and Gray (1849) also give

this date. I am unable at present to give the number of the livraison in which the plate appeared.
» Seven species of Regulus are enumerated by Bartram in 1791, but only one is technically available as

type at this date. This is "R.cristatus alter verticerubinicoloris; the ruby crown wren. (G. Edwards.)",

or Motacilla calendula Linnaeus. Edwards figured and described this species from a specimen sent to him
by Bartram. Another species mentioned by Bartram is "M[otaciIlal CaroUniana: (reg. magnus) the

great wren of Carolina, the body of a dark brown, the throat and breast of a pale clay colour, " but it would be
unfortunate to designate this as the type, even if considered adequately described. In 1793, Zimmermann
fl.xed the status of two or three other species, but with these we are not concerned at present.

» There appear to be excellent generic differences between Motacilla calendula and M. regulus, as long ago
recognised by Cabanis, who, in 1853, proposed the name Corlhylio for M. calendula. This genus has been
recently revived by Mr. Miller (Auk, vol. 32, 1915, pp. 234-236), but from the above reference to Regulus it

will be seen that Motacilla regulus is the species to be provided with a generic name. Macgillivray (Hist.

Brit. Birds, vol. 2, 1S39, p. 407) writes: " But should any one desire another generic name, let him choose

from among the following, which have all been applied to the "Gold-crested Wren:"—Calendula,
Parus, Regulus, Regillus, Rex, Senator, Basiliscus, Regaliolus, Orchillus, Tyrannus, Motacilla, Sylvia,

Passerculus." There is also Orchilus Morris, 1837.

« Rhodoglaux is adopted by Fitzinger (Sitzungsber. K. Akad. [Wienl, vol. 21, Heft 2, 1856, p. 291) as a
subgenus of Athene "Gray," with "Strix" ['^Atheiu] humeralis Bonaparte as the only species.
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Rhopoctites Ridgway, Proc. Biol. Soc. Washington, vol. 22, Apr. 17, 1909, p. 72.

Type, Philydor rufo-brunneus Lawrence [FuraariidaeJ]

(Original designation and monotypy.)

'PtbvJ' (^wTTos), bush, underwood; KTirqs, a colonist, inhabitant. (Ridgway.)

Rhoporchilus Ridgway, Proc. Biol. Soc. Wa?liington, vol. 22, Apr. 17, 1909, p. 69.

Type, Formicivora speciosa Salvin [Formicariidae.]

(Original designation and monotypy.)

'Pcoi/' (pojTTos), bush, underwood; 6pxl\oi, a wren. (Ridgway.)

Bogersornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 117.

Type, Ptilonorhynchus nuchalis Jardine and Selby [Ptilonorhynchidae.]

(Original designation and monotypy.)

For John Porter Rogers. (Mathews, MS.)

Eogibyx Mathews, Birds of Australia, vol. 3, pt. 1, Apr. 2, 1913, p. 41.

Type, Vanelliis cucullatus Temminck= V. tricolor Horsfield . . .[C'haradriidae.]

(Monotypy.)

For John Porter Rogers+i62/x (Ifiv^, the ibis). (Mathews, MS.)

Bosina Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 113"

Type, Malurus coronatus Gould. [Sylviidae.]

(Original designation and monotypy.)

For Ethel Rose White (Mrs. Samuel Albert White). (Mathews, MS.)

Boyigerygone Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 110.

Type, Gerygone viathewsse Mathews [Mttsdcapidae.]

(Original designation and monotypy.)

For Roy Bell+Gerygone. (Mathews, MS.)

Bubicola' "Vieill." Jameson, ed. Wilson's Amer. Orn., vol. 3 (Couhtable's Mis-

cellany, vol. 70), 1831, p. 98.

Type, Scolopax minor GMELi>f [Scolopaddae.^

(Monotypy.-)

Bubicola^ "Hodgson" Blyth, Journ. Aeiat. Soc. Bengal, vol. 11, No. 128, 1842,

p. 808.

Type, Cotumix pentah Sykes [=Perdix asiatica Latham] [Phasianidae.]

(Tautonymy.)

(See also Microplcctron.)

Bupicola BoGDANOw, Trudy S.-Peterb. obshch. estest. (Zool.), vol. 12. 1881, p. 99.

Type, Columba livia " Brisson " * [Columbidae.]

(Present designation.)

(Subgenus of Columba.)

Eupisitta Buturlin, Mitteil. des Kaukasischen Museums, vol. 3, Lief. 1, April,

1907, pp. 49, 64.

Type, Sitta dresseri Zarudny * [Sittidae.]

(Subgenus of Sitta.)

> Doubtless intended for Ruslicola Vieillot, but it has exactly the same status as Pomatorhynchus Bole
(vs. Pomalorhinus Ilorsfield), and should replace Philohela Gray.

* Virtual monotypy, as the European Woodcock is mentioned incidentally, without its systematic
name.
•Blyth says: "The three next are pigmy Partridges, and exhibit every character of the genus Perdix,

both as to form and habits; insomuch tliat I cannot recognise the genus Rubicola, Hodgson, proposed
for them in the 'I^engal Spjrting Magazine' for May, 1S37." The three species nro Colurniz argoondah

Sykes, C. pentah Sykcs, and C. erylhrorhyncha Sykos. Hodgson is said to have described Perdkula rubkota

1= Cotumix pentah Sykcs^ Perdix asiatica Latham) in the Bengal Sporting Magazine, 1837, p. 344, and
Blyth possibly suffered a lapse of memory in writing Rubicola for Perdicula, but 1 ha\o not verified the
reference.

* Two species are included; C. livia (with three subspecies) and C. rupestris " Pallas."

» This is cited as the "most typical species."
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Busticola HouTTUYN, in Nozeman, Nederl. Vogelen, vol. 1, 1770 (p. 1 of inhoud).

Type, Rusticola grutto Houttuyn [=Scolopax limosa LinnAEVs].[Scolopacidae.]

(Monotypy.)

Ruticillai Bartram, Travels through Carolina, etc., 1791, p. — (London ed., 1792,

p. 290); ZiMMERMANN, in Bartram, Reisen Nord-und Sud-Karolina, 1793, p. 287;

Mathews, Auk, 1914, pp. 89, 91.

Type, " Ruticilla Americana; the redstart"; a.nomenmidum here.[ Mniotiltidae.]

(Monotypy.)

Eyania Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 113.

Type, Muscicapa melanocephala Latham [Sylviidae.]

(Original designation and monotypy.)

For Charlea Ryan. (Mathews, MS.)

Sacramela Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 111.

Type, Ptilotis keartlandi North [Meliphagidae.]

(Original designation.)

Sacra, sacred; melos, a tune, song. (Mathews, MS.)

Sagittarius 2 "Bodd." Hermann, Tabula Affin. Animalium, 1783, pp. 136, 165, 235.

Type, '

' Sagittarius " of Boddaert [= Falco serpentariusJ.FMvlIjEr]. [Sagittariidae. ]

(Monotypy.)

Salicaria Selby, Trans. Nat. Hist. Soc. of Northumberland, Durham, and New-

castle upon Tyne, vol. 1, 1831, p. 254.

Type, Sylvia salicaria "Latham"' [Sylviidae.]

(Tautonymy.)

Samuela Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 112.

Type, Cinclosoma cinnamomeum Gould [ Timaliidae.']

(Original designation and monotypy.)

For Samuel Albert \VMte, 1873- (Mathews, MS.)

Saxicoloides Lesson, in Belanger, Voyage aux Indes-Orientales, Zoologie, livr. 4,

1834 [=1831].* p. 270.

Type, Turdiis {Saxicoloides erythrurus Lesson [=Sylvia camhaiensis Latham,

female] [Timaliidae.]

(Monotypy.)

(Subgenus of Turdus.)

Scaeophaethon Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 56.

Type, Phaethon rubricauda westralensis Mathews [Phaethontidae.]

(Original designation and monotypy.)

S/cq:i6s, awkward, clumsy+Phaethon {^cckdoiv, son of Helios). (Mathews, MS.)

'This is a nomcn nudum with Bartram, and Ziramermann does not improve matters by adding "Dor

Amcrikanisehe Rothschwanz. (Mot. phonicurus?)"

2 Several names have been proposed for this group: Sagittarivs Hermann, 17S3; Gypogeranus Bork-

hausen, 1707; Serpentarius Cuvier, 179S; Secrctarius Daudin, 1800; Ophiothcrcs Vieillot, 1S16, and Amphi-

serpcntarius Gaillard, 1908, the last for a fossil genus. Of these, Sarjittarins has clear priority, and should

be adopted in place ol the two or three names in current use. Boddaert (Dierkundig Mengelwerk, vol. 5,

1770, p. 17) and Vosmaer (Beschryving Afrik. Roof-Vogel, de Sagittarius genaamd, 1769, p. 1) have been

cited as autharities for this name, but neither of them used it in a generic sense.

* The included species are Sylvia locusiella Latham and S. salicaria "Latham" (the "Sedgc-Warbler").

<Sherborn and Woodward (Ann. Mag. Nat. Hist., ser. 7, vol. 17, March, 19C6, p. 390) accept August,

1832, as the date of livraison 4 of this work, but the first five parts are said to have been "termin^es et pub-

liees" by the reviewer of them in Ferussac's Bull. Sci. Nat., vol. 26, for September, 1831, p. 291, and there

can be no question that Saxicoloides was published in this year. It is some months earlier than Tfiamnobia

Swainson, which appeared in February, 1832.
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Schizura ' Van der IIoeven, Haudb. Dierkunde, ed. 2, vol. 2, 1855, p. 733.

Substitute name for Phibalura Vieillot [Colingidae.]

(See also Psalidura Van der Hoeven.)

Schoeniophylax Ridgway, Proc. Biol. Soc. Wa.shingtou, vol. 22, Apr. 17, 1909, p. 71.

Type, Sylvia phryganophila Vieillot [Fumariidae.]

(Original designation and monotypy.)

XxotviA., a bunch of rushes; <t>v\a^, a watcher, guard, sentinel. (Ridgway.)

Sciopsar Reichexow, Journal fiir Orn., vol. 62, Heft 2, April, 1914, p. 289.

Type, Agelaeus inithurni Sclater [Ict€ndae.\

(Original de.'^ignation and monotypy.)

{=Pseiidagelxus Ridgway, 1901.)

Semnarchus Ridgway, Bull. U. S. Nat. Mus., No. 50, pt. 4, July 1, 1907, p. 089.

Type, Tyrannus a-assirostris Swainson [ Tyrannidae.]

(Original designation and monotypy.)

(Subgenus of Tyrannus.)

Zfuvos, solemn; apxos, a ruler, chief, or leader. (Ridgway.)

Senegalus * (Brisson) Lafresnaye, Rev. et Mag. Zool., s6r. 2, vol. 4, 1852, p. 49.

pi. 2.

Type, Senegalus striatus " Bris.son " =Loxia astrild Linnaeus [Ploceidae.'\

(Monotypy.)

Setibis "Lesson" Bonaparte, Comptes Rendus, vol. 43, No. 21, November, 1856, p.

993.

Equivalent to Carphibis Reichenbach, 1853 [ThresHornithidae.]

Setochalcis Oberholser, Bull. U. S. Nat. Mus., No. 86, Apr. 6, 1914, p. 11.

Type, Caprimulgus voriferus Wilson [Caprimulgidae.]

(Original designation.)

'Eri^,(Trir6<;, tinea; x«?^ws, avis nocturna. (Oberholser.)

Setopagis Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 98.

Type, Caprimulgus parvulus Gould [Caprimulgidae.]

(Original designation and monot^qiy.)

S77?,o-7jr6s a moth; irayU, a trap. (Ridgway.)

Setosura Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 58.

Type, Rhipidura setosa mclvillensis Mathews [Musdcapidae.]

(Original designation and monotypy.)

5e;os(a)+(Rhipid)nra. (Mathews, MS.)

Sheppardia Haagner, Annals Transvaal Mus., vol. 1, No. 3, January, 1909, p. 180,

plate.

Type, Sheppardia gunningi Haagner [Musdcapidae.]

(Monotypy.)

Sittina "Temm." Schinz, Thierreich, vol. 4, 1825, p. 543.

Cited as a synonym of Sphenura Lichtenstein [ Timaliidae.]

Snethlagea Berlepsch, Journal fur Orn., vol. 57, Heft 1, January, 1909, p. 104.

Type, Euscarihmus zosterops minor Snethlage [Tyrannidae.]

(Original designation and monotypy.)

For Emilia Snethlage. (Berlepsch.)

Sporothlastes Cabanis, Archiv fiir Naturgesch., vol. 13, pt. 1, 1847, p. 331.

Substitute name for Amadina Swainson [Plocddae.]

• Preoccupied by Schizura Cabanis, 1S47 (Furnariidae).

2 There is a possibility that Senegalus and several other Brissonlan nonRcnorlc names may have to bo
quoted Irom Duniont, Diet. Sci. Nat., vol. 17, 1820, p. 399.
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Spreo "Less." Gray, List Genera Birds, 1840, p. 40.

Type, "S. bicolor, (Gm.) Less." [=Turdus fticoZor Gmelin] [Stumidae.]

(Original designation and monotypy.)

Stenura "Swains." Cuvier, R^gne Animal, ed. 2, vol. 1, 1829. p. 582.

Lapsus for Culidvora Swainson.

Type, Muscicapa stenura Temminck [Incertae sedis.^]

(Tautonymy and monotypy.)

Sternolophota "Lesson" Bonaparte, Comptes Rendus, vol. 43, No. 21, November,

1856, p. 993.

Equivalent to Inca Strickland, 1850 [Laridae.]

Sterparola Bonaparte, Iconogr. Fauna Italica, vol. 1. 1841 (fasc. 30), Introd. Uccelli,

p. [7],

Type, Motacilla sylvia Linnaeus [Sylviidae.]

(Subsequent designation; Gray, 1848.)''

(Subgenus? of Sylvia.)

Native name " Sterpazzola." (Bonaparte.)

Stilbo [MerrExM?], ill Ersch u. Gruber, AUg. Encycl., sect. 1, vol. I, J 818, p. 327

(not«).

Type, "Acker Drossel," or "Stilbo roseus" [Stumidae.]

(Monotypy.)^

Streptocichla Cabanis, Journal fur Orn., vol. 30, Heft 3, July, 1882, p. 321.

Type, Turdus strepitans [A. Smith] [Turdidae.]

(Monotypy.)

Streptoprocne* Oberholser, Proc. Biol. Soc. Washington, vol. 19, May 1, 1906, p. 69.

Type, Hirundo zonaris Shaw [Micropodidae."]

(Original designation.)

'LrpeiTTos, torquis, and UpdKvr], Progne. (Oberholser.)

tStrigogyi)s Gaillard, Annales Univ. Lyon, Nouv. s6r., vol. 1, Sciences, M^decine,

fasc. 23, 1908, p. 39.

Type, Sirigogyps duhius Gaillard [Incertae scdis."]

(Monotypy.)

Stringonax, W. DeW. Miller, Bull. Amer. Mus. Nat. Hist., vol. 34, Oct. 20, 1915,

p. 515.

Type, Bubo blahistoni Seebohm [Strigidae.]

(Original designation.)

Zrpiy^ (vrpiyyds), owl; ava^, king. (Miller, MS.)

Subglareola Mathews, Birds of Australia, vol. 3, pt. 4, Dec. 31, 1913, p. 321.

Type, Glareola ocularis Verreaux [Cursoriidae.]

(Original designation and monotypy.)

Sub, under+Glareola {glareola, dim. of glarea, gravel). (Mathews, MS.)

Submyiagra Mathews, Austral Avian Record, vol. 2, No. 2-3, Oct. 23, 1913, p. 61.

Substitute name for Platygnathus Hartlaub, 1852 (not of Dejean, 1834, etc.).

Type, Platyrhynchos vanikorensis Quoy and Gaimard [Muscicapidae.]

(Original designation and monotypy.)

Sub, under -{• Afyiagra {nvla, a fly; Hypoc, hunting). (Mathews, MS.)

> Usually placed in the Tyrannidae, but is said to have only 10 rectrices, and Ridgway (Bull. U. S. Nat.

Mus., No. 50, pt. 4, 1907, p. 340) says "almost certainly" not a member of this family.

» Gray, Geu. Birds, vol. 1, 1343, p. 174. Here used in the sense of Sylvia communis Latham.

'In a later volume (6, 1S21, p. 266) "Stilbo (saularis cristatellus, tristis)" are mentioned, but without

further explanation.

« For HemipTocne of authors, not of Nitzsch, 1S29, nor Riomann, 1838.
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Subsmicromis Campbell and others, Emu, vol. 12, pt. 3, Suppl., January, 1913,

p. 15.

Hj'pothetical subgenus for Smicromis brevirostris Jlavescens Gould.

[ Musdcapidae.]

Subspilura Mathews, Bii-ds of Australia, vol. 3, pt. 3, Aug. 18, 1913, pp. 295, 300.

Type, Gallinago megala Swinhoe [Scolopacidae.}

(Original designation and monotypy.)

Sub, under-\-Spilura (awiXos, a spot; oiipd, tail). (Mathews, MS.)

Sullta ^Iathews, Austral Avian Record, vol. 2, No. 7, Jan. 28, 1915, p. 123.

New name for Moms Vieillot, 1816 (preoccupied by Morum Bolten, 1798).

Type, Sula bassana LiN>faeus [Sulidae.]

(Original designation and monotypy.)

Sula-]-ita. (Mathews, MS.)

Sylvicola Bogdanow, Trudy S.-Peterb. obshch. estest. (Zool.), vol. 12, 1881, p. 99.

Tj'pe, Columbafusca '
' Pallas " ' [Columbidae.1

(Present designation.)

(Subgenus of Columba.)

Sylviocantor Maynaud, Directory Birds Eastern N. A., pt. 9, 1907, p. 239.

Type, Motacilla pensylvanica Linnaeus [Mniotiltidae.'\

(Original designation and monotypy.)

Systellura Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 97.

Type, Stenopsis ruficervix Solater [Capi'lmulgidae.]

(Original designation and monotj^py.)

ZvarkWio, to bridge; ovpa, tail. (Ridgway.)

Tapera Thunbkrg,^ Gotheborgs kongl. Wettenskaps och Witterhets Samhallets Nya
Handlingar, vol. 3, 1819, p. 1, pi. 1.

Type, Tapera brasiliensis Thunberg [=Cu,culu3 Tiaevius Linnaeus].

{Cuxiulidae.'l

(Monotypy.)

Tapera Bonaparte, Rivista Conteniporanea [Torino], vol. 9, fasc. 40, February,

1857, p. 211 (p. 5 of reprint); Salvadori, Atti R. Accad. Sci. [Torino], vol. 49,

1914, pp. 447-451.

Type, Hirundo pascuum VJiev=Eirundo tapera Linnaeus [Eirundinidae.1

(Tautonymy.)

Taphrospilus Simon, Revue Frang. Orn., vol. 1, No. 17-18, October, 1910, p. 261.

Type, Aphantochroa hypostida Gould [ Trochilidae.']

(Original designation and monotypy.)

Tasmanomis Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 353.

Type, Sericornis humilis Goi'ld [Sylviidae.}

(Original designation and monotypy.)

Tasmania4-orni3 (opfts, a bird). (Mathews, MS.)

[Tephronotus "Hodgson" of Waterhouse (Index, p. 220), is a specific name with

Hodgson.]

fTeratomis L. H. Miller, Univ. Calif. Publ. Dept. Geology, vol. 5, No. 21, Sept. 10,

1909, p. 307.

Type, Teratornis merriami Miller [Incerlae sedis.l

(Monotypy.)

Tipas {Tipar—), a monster; o^vj/is, bird. (A double meaning of large and of abnor-

mal. Miller. MS.)

' Two species arc mentioned, ColuTnha fusca " Pallas," and C. cenaa " Brisson."

» This name appeared in the last supplement, but is here reproduced, with fuller citation, the reference

having been verified for me by Dr. L. Stejncger a few years ago.

77403—Proc. N. M. vol. 53—17 40
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Terracantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 245.

Type, Motacilla palmarum Gmelin .
.'. [Mniotiltidae.']

(Original designation and monotypy.)

Terraphaps Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 195.

Type, Geophaps smithi Jardine and Selby [Claraviidae.']

(Original designation and monotypy.)

Terra, the earth-^-Phaps {<l>aJ/, a pigeon). (Mathews, MS.)

Tetraoperdix' Hodgson, Madras Journal of Lit. and Sci., vol. 5, No. 15, for April,

1837, p. 302.

Substitute name for Lerwa Hodgson {Phasianidae.']

[Thamnoccnchris "Salvin" of Waterhouse (Index, p. 222), is a snake!]

Thectocercus Ridgway, Proc. Biol. Soc. Washington, vol. 25, May 4, 1912, p. 99.

Type, Psittacus acuticaudatus Vieillot [Psittaddae.]

(Original designation and monotypy.)

QijktSs, sharp; KipKos, tail. (Ridgway.)

Thelazomenus Reichenow, Journal fiir Orn., vol. 63, Heft 1, January, 1915, p. 127.

Type, Theluzomenus poecilocerms Reichenow [McUphayidae.]

(Monotypy.)

Thermochalcis Richmond, Proc. Biol. Soc. Washington, vol. 28, Nov. 29, 1915, p.

180. New name for Stenopsis Cassin, 1851 (not of Rafinesque, 1815).

Type, Caprimulgus cayennensis Gmelin [Caprimulgidae.]

(Original designation and monotypy.)

Oepixds, warm; x«?^k«, a night bird. (Richmond.)

Tigribaphe Reichenow, Oniith. Monatsber., vol. 20, No. 4, April, 1912, p. 61.

Type, Tigribaphe leucolaema Reichenow '' [Ardeidae.]

(Monotypy.)

Tinamus Hermann,' Tabula Afhn. Animalium, 1783, pp. 164, 235.

Type, Tetrao viajor Gmelin [ Tinamidae.]

(Present? designation.)

Tisa A. H. Clark, Proc. U. S. Nat. Mu?., vol. 32, No. 1539, June 15, 1907, p. 467.

Type, Eraberiza variabilis Temminck [Fringillidae.]

(Original designation and monotypy.)

"From the Russian nTHri,a (signifying bird)." (Clark.)

Tobnrides Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 195.

Type, Butorides rogersi Mathews [Ardeidae.]

(Original designation and monotypy.)

Anagi'am of Butorides. (Mathews, MS.)

Tomirdus Mathews, Novit. Zool., vol. 18, No. 3, Jan. 31, 1912, p. 193.

Type, Eulabeornis tricolor robinsoni Mathews [Rallidae.]

(Original designation and monotypy.)

A "made up" name. (Mathews, MS.)

> "The literal small scales of the fore toes are free, giving the pectinated appearance of the feet in tho

grouse, to which genus our bird has numberless affinities, external and internal: so much so that Tetra-

operdix mi?ht very well designate the new genus I have proposed for it, if that word were not somewhat
unmanageable, in comparison of our Lerwa, which I have therefore preferred, native though it be."

2 The type, T. Ivcolacma, is compared with " Tigrisoma levcolophvw ," which is " sehr iihnlicli." The
latter is the type of Tigriornis Sharpe (emended to Tigrornis in Cat. Birds Brit. Mus., vol. 25, p. 191), a genus

not referred to by Reichenow, and it is not improbable that Tigribaphe will prove to be a synonym.
* This genus is based on Buflon, llist. Nat. Ois., vol. 4, p. 502, etc. The species Tetrao major is not men-

tloned in Hermann's work.
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Tonophoyx Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 195.

Type, Notophoyx flavirostris Shaupe [Ardeidae.

]

(Original designation and monotypy.)

Tovos, force, strength +P/iO(/.r (<i>aJu?, a heron). (Mathews, MS.)

Torrentaria (Hodgson, MS.) J. E. Gray, Cat. Mam. Birds, etc., Nepal and Tibet, ed.

2, 1863, p. 34; Sharpe, Cat. Birds Brit. Mus., vol. 7, 1883, p. 47.'

A synonym of Chaimarrornis Hodgson, 1844 [
Turdidae.]

Toxorhamphus Stresemann, Novit. Zool., vol. 21, No. 4, Oct. 20, 1914, p. 394.

Tjpe, Cinnyris novxguinese Lesson [Neclariniidae.]

(Original designation.)

T6|oi', arcus; f>an(j)os, rostrum. (.Stresemann.)

Tregellasia Mathews, Au^5tral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 110.

T>pe, Eopsaltria capita Gould [Muscicapidae.]

(Original designation and monotypy.)

For Thomas H. Tregellas. (Mathews, MS.)

Trichodere North, Ibis, ser. 6, vol. 6, No. 1, January, 1912, p. 120.

Type, Ptilotis cockerelli Gould [Meliphagidae. ]

(Original designation and monotypy.)

(See also Hemiptilotis.)

Tridactylocolaptes ^ Coues, Birds Northwest, 1874 [1875], p. 283.

Type, Cuculus axiratus Linnaeus [Piddae.]

(Monot)T)y.)

Tringoides Boxaparte, Annals Lyceum Nat. Hist. New York, vol. 2, "1828" [No-

vember, 1827], p. 326.

Type, Tringa maculuria "Wils. " ^ [Scolnpacidae. ]

(Present designation.)

(Section or subgenus of Totanus "Bechst.")

Turdoides * Cretzschmar, in lluppell, Atlas Reise nordlichen Afrika, Heft 2, 1826,

Vogel, p. 6, pi. 4.

Type, Turdoides leucocephalus Cretzschmar [Turdoididae.]

(Monotypy.)

Turtnr Boddaert, Table PI. Enl., 1783, p. 10; Mathews, Novit. Zool., vol. 17, 1910,

p. 503; Mathews and Iredale, Austral Avian Record, vol. 3, 1915, p. 38.

Type, "Turtur afra, Linn. " [=^Columba afra Linnaeus] [Claraviidae.]

(Monotypy.)

Uropsalis W. DeW. Miller, Bull. Amer. Mus. Nat. Hist., vol. 34, Oct. 20, 1915,

p. 516.

Type, Hydropsalis lyra Bonaparte [CaprimulgidaeJ]

(Original designation.)

Obpa, tail; ^aXij, 8hear8=8hear8 tail. (Miller, MS.)

1 Not adopted by the authorities cited.

« "I once shot, at Washington, D. C, a specimen of Colaptes auratus showing the same thing, the right

Inner hind toe being wanting. It did not occur to me, however, to propose a genus Tridactylocolaptes

' Tringa hypoleucos of Europe is also included by Bonaparte.

< Turdoides appears to bo the earliest name for the group now known as Crateropus. The first appear-

ance of Crateropus is in Swainson's Zoological Illustrations, ser. 2, vol. 2, No. 17, August, 1831, pi. 80, with

Crateropus reinioardii as type, but Jardiue had already used the name (as Cratopus) for Cratopus bicolor

(Jardiue, Edinb. Journ. Nat. and Geogr. Sci., vol. 3 (or n. s., vol. 1), No. 2, February, 1831, p. 97, pi. 3)
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Vagans "Leach" [Blyth?], in Partington 'd Brit. Cyclop. Nat. Hi^t.. vol. 1, 1835,

p. 611, fig.

Type, "Parus caudatus, and Longicaudutus, auctorum " ' [Paridae.]

(Monotypy.)

VerreauxiaHARTLAUB, ArcMv fiir Naturgesch., vol. 22, Bd. 2, 1856, p. 28.

Ttpc, Snsia africana Verreaux [Piddae.']

(Original designation and monotypy.)

Vetola Mathews, Bird^ of Australia, vol. 3, pt. 2, May 2, 1913, p. 191.

Type, Scolopax lapponica Linnaeus [Scolopacidae.]

(Original designation.)

Vetola, a Venetian name (see Brisson, Orn., vol. 5, pp. 76, 263). (Mathews, MS.)

Vireocantor Maynard, Directory Birds Eastern N. A., pt. 9, 1907, p. 242.

Type, Motadlla rirens Gmelin [ Mniotiltidae.]

(Original designation.)

Vociferator W. H. Y., Mag. of Nat. Hist. [LoudonV], vol. 7, No. 44, December, 1834,

p. 636.

Substitute name for Caprimulgus Linnaeus [Cnprimulgidae.]

(See also Nyctivociferator.)

Whiteornis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 110.

Type, Miiscicapa goodenovii Vigors and Horsfield [Mvsdcapidae.']

(Original designation and monotypy.)

For Samuel Albert mite, 1873- (Mathews, MS.)

Whitlocka Mathews, Austral Avian Record, v(^!. 1, No. 5, Dec. 24, 1912, p. 115.

Type, Climacteris melanura Gould [Certhiidae.']

(Original designation and monotypy.)

For F. Lawson \Vhitlock. (Mathews, MS.)

Wilsonavis Mathews, Austral Avian Record, vol. 1, No. 5, Dec. 24, 1912, p. 110.

Typo, PsilopusJvsca Gould [ Muscicapidae.]

(Original designation and monotypy.)

For F. Erasmus Wilson. (Mathews, MS.)

Woodfordia North, Victorian Naturalist, vol. 23, No. 5, Sept. 6, 1906, p. 104, pi. 8;

Woodford, Ibis, 1916, p. 118, pi. 3.

Type, Wood/ordia superdliosa North [Melipfiagidae?^

(Monotypy.)

For Charles Morris Woodford, 1853- (North.)

Xanthocincla Jerdo.n, Madras Journal Lit. and Sci., vol. 10, 1839, p. 255.

Emendation of Janihodnda Gould [Turdoididae.l

[Xanthogenius "Bp." of Waterhouse (Index, p. 234) is a specific name with Bona-

parte!]

Xanthoniyias Berlepsch, Proc. Fourth Intern. Orn. Congress (Ornis, vol. 14), Feb-

ruary, 1907, p. 490.

Type, Musdcapa virescens Temminck [Tyrannidae.]

(Original designation.)

Xenocopsyclius Hartert, Bull. Brit. Orn. Club, vol. 19, No, 134, May 28, 1907, p. 81;

Novit. ZooL, vol. 16, 1909, p. 333, pi. 14, fig. 1.

Type, Xenocopsychus ansorgd Hartert [ Turdidae.]

(Monotypy.)

'At the end of the article (p. G17) the writer says: "Dr. Leach was perfectly right, in removing this

very singular species from the genus Parus, and forming of it a separate division."

* North places this genus near Mdidecles and Melipotes, but Sharpe thought it belonged In the Zosteropldae

( Handlist, vol. 6, p. 632).
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Xiphidiopipo Sundkvall, Conspectum Avium Picinarum, 1866, p. 115.

Emendation of Xiphidiopicus Bonaparte, 1854 [Picidae.]

Xylocota Bonaparte, Icouogr. P'auna Italica, vol. 1, 1839 (fasc. 25), text to pi. [43].

Type, Scolopax paludosa Gmelin [=Scolopax undulala Boddaert].

[Scolopacidae.]

(Original designation.)

Xylopicus "Cab." Rey, Synon. Eur. Brutv6gel und Gaste, 1872, p. 246.

Equivalent to JJylocopus Cabanis and Heine, 1863 [Picidae.]

Xylopogon "Temm., ms." Lesson, Revue Zoologique, vol. 3, 1840, p. 134.

Cited as a synonym of Culoramphus Lesson [ Capitonidae.]

fYalavis Shufeldt, Journal of Geology, vol. 21, No. 7, October-November, 1913,

p. 649.

Type, Yalavis tenuipes Shufeldt [Incertae sedis.']

(Monotypy.)

"Yale and avis; the University at New Haven, Conn., U. S. A., and avis, a bird.'"

(Shufeldt.)

Ypsilophorus Mathews, Austral Avian Record, vol. 1, No, 5, Dec. 24, 1912, p. 127.

New name lor Synoicus Gould, 1837 (not Synoicum Phipps, 1774).

[Phasianidae.}.

T \f/i\6y (Upsilon, Greek T); <t>opM, I bear, carry. (Mathews, MS.)

Zanda Mathews, Austral Avian Record, vol. 1, No. 8, Mar. 20, 1913, p. 196.

Type, Calyptorhynchus baudini ienuirostris Mathews [Cacatoidae.1

(Original designation and monotypy.)

Zanda, an aboriginal name. (Mathews, MS.)

Zarapita Mathews, Birdy of Australia, vol. 3, pt. 2, May 2, 1913, p. 168.

Type, Numenius ienuirostris Vieillot [Scolopacidae. ]

(Original designation and monotypy.)

Zarapito, Spanish name of a curlew. (Mathews, MS.)

Zoonava Mathews, Austral Avian Record, vol. 2, No. 5, Sept. 24, 1914, p. 112.

Type, Cypselus ierirsereginx Ramsay [Micropodidae.^

(Original designation and monotypy.)

Zoonav, an aboriginal name. (Mathews, MS.)

' Xylocota at l&O will displace fJowoptilura Gray, 1S40, in Mr. Mathews's recent subdivision of the group

(Eirds Aastralia, vol. 3, 1913. p. 2S7).

* A small passerine bird, of the size of a Dendroica.
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CATALOGUE OF GENEEA MENTIONED IN THE FOBEGOING LIST,
ARBANGED BY FAMILIES.

INCERTAE SEDIS.
Cathartornis.

Cornix.

Cypsdavus.

Eebe.

Limosavis.

Meleagrops.

Odontornis.

Palxolestes.

Palxophasianus.

Pecoris.

Pleistogyps.

Plioaetus.

Proictinia.

Stenura.

Strigogups.

Teratornis.

Yalavis.

ALAUDIDAE.
Amirafra.

Chionophilos.

Heteromirafra.

Heteronyx.

Melanocoryphoides.

Niphophilo3.

Otocorydopsia.

Pseudalaudula.

Pyrgilauda.

Razocorys.

ALCEDINIDAE.
Alcyon.

Micralcyone.

ALCIDAE.
Alcella.

Chenalopex.

Plautus.

AMPELIDAE.
Garrulua.

?Phlogeny3.

ANATIDAE.
Clangocycnus.

Ctenanaa.

Cyanochen,

Cygnus.

Lophonetta.

Merganas.

Phseonetta.

Promergus.

Raphipterua.

[Fossil genera are Indicated by italics.]

ARDEIDAE.
Botauroides.

fEoceornis.

Erogas.

Hemigarzetta.

Myola.

Tigribaphe.

Toburoidea.

Tonophoyx.

ARENARIIDAE.
Morinella,

ARTAMIDAE.
Angroyan.

Austrartamus.

Campbellornis,

Micrartamus.

Pseudartamua.

BUBONIDAE.
(See Strigidae.)

BUCCONIDAE.
Ecchaunornia.

BUTEONIDAE.
Aetos.

Buteaetoa.

Circobuteo.

Clanga.

Euaquila.

Eucircua,

Eunisiia.

Fringillariufl.

Harpe.

Hypaetoa.

Ictiniastur.

Limnosalua.

Paraspiziaa.

Phalcobcenua.

CACATOIDAE.
Alisterus.

Harrisornia.

Megapsittacua.

Zanda.

CAMPEPHAGIDAE.
Acanthinotua.

Coquua.

Karua.

Malindangia.

Metigraucalua.

Motacilloidea.

Paragraucalua.
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CAPITONIDAE.
Calorhynchu3.

Dicrorhynchus.

Xylopogon.

CAPRIMULGIDAE.
Antiurua.

Capripeda.

Nyctiphrynua.

Nyctipolus.

Nyctiprogno.

Nyctivociferator.

Ptilonycterua.

Ramphaoratus.

Setochalcia.

Setopagis.

Systellura.

Thermochalcia.

Uropsalis.

Vociferator.

CASUARIIDAE.
Cassowara.

CATHARTIDAE.
(See Vulturidae.)

CERTHIIDAE.
Neoclima.

Whitlocka.

CHARADRIIDAE.
Afribyx.

AfroxyechuH.

Elseya.

Elaeyornis.

Eupodella.

Helen?egialu8.

fLimicolavia.

Nomusia.

Pagoa.

Pagolla.

Paroxyechua.

Pernettyva.

Rogibyx.

CHIONIDIDAE.
Necrophagua.

CICONIIDAE.
Argala.

Dipi liravia.

Ibia.

Jabiru Dumont.
Jabiru Hellmayr.

CLARAVIIDAE.
Eupelia.

Gallicolumba.

Leptophapa.

Lophaon.

Terraphapa.

Turtur.

COLUMBIDAE.
Columbigallua.

Livia.

Noticenaa.

Rupicola.

Syh'icola.

COLYMBIDAE.
Phalaropais.

CORVIDAE.
Boanerges.

Cyanocorvua.

Frugilegus.

Hellmayria.

Laletris.

Lalocitta.

Neostrepera.

Picathartea.

Podoces.

COTINGIDAE.
Ampeleia.

Polachio.

Psalidura.

Schizura.

CRACIDAE.
Penelopa.

Penelopsis.

CRATEROPODIDAE.
(See Turdoididae.)

CUCULIDAE.
Melanococcyx.

Micrococcyx.

Neochalcitea.

Owenavia.

Tapera.

CURSORIIDAE.
Subglareola.

CYCLOPSITTACIDAE.
?Manopsitta.

Pseudopsittac\i3.

DICAEIDAE.
Austrodicaeum,

Nesopardalotiis.

Pardalotinus.

DIDIDAE.
(See Raphidae.)

DINORNITHIDAE.
Megalornis.

Palxocasuariiu.

DIOMEDEIDAE.
Diomedella.

Nealbatrua.

DREPANIDIDAE.
Psittacina.

Psittacopia.
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DROMADIDAE.
Pachyrhinchus.

DROMICEIIDAE.
Peronista.

EULABETIDAE.
(See Graculidae.)

FALCONIDAE.
Cenchris.

Dorcadothera.

Eufalco.

Gyrfalco.

Lanarius.

Notofalco.

Pontotriorchia.

FORMICARIIDAE.
Hylopezus.

Hylophylax.

Megastictus.

Myrmoderus.

Myrmopagis.

Myrmorchilus.
^ Oropezus.

Phoeaostictus.

Pithys.

Rhoporchilus.

FRINGILLIDAE.
Cactospiza.

Canaria.

Cannabis.

Chloreus.

. Citrinella.

Cryptophaga.

Fringilloides.

Uylospingus.

Leptonyx.

Linaria.

Oberholaeria.

Onychospiza.

Oreospiza.

Pityornis.

Platyspiza.

Pogonospiza.

Poliospina.

Protopyrrhula.

Pseudacanthis.

Tisa.

FURNARIIDAE.
Acrorchilus.

Anabatoidea.

Chilia.

Drioctistes.

Hyloctistea.

Microxenops.

Parulua.

FURNARIIDAE—Continued.
Phaceloscenus.

Premnornis.

Rhopoctitea.

Schoeniophylax.

GALBULIDAE.
Pdilopornis.

GOURIDAE?
Progura.

GRACULIDAE.
Mainatus.

Metallopsar.

GRUIDAE.
(See Megalornithidae.)

GYPOGERANIDAE.
(See Sagittariidae.)

HAEMATOPODIDAE.
Prohjematopus.

HIRUNDINIDAE.
Chelidonia.

Hemicecrops.

Pristoptera.

Tapera.

IBIDIDAE.
(See Threskiornithidae.)

ICTERIDAE.
Chopis.

Gnorimopsar

Sciopsar.

INDICATORIDAE.
Ceriocleptes.

Melichneutes.

IRRISORIDAE.
Cyanepopa.

JACANIDAE.
Irediparra.

LANIIDAE.
Aenopogon.

Caudolaniua.

Lanarius.

Leucopterus.

Melloria.

LARIDAE.
Alphagygis.

Anousella.

Chlidonias.

Gygisterna.

Leucanous,

Plautua.

Polocandora.

Pontochelidon.

Sternolophota.
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LORIIDAE.
Eutelipsitta.

OenopsittacuB.

Ptilosclera.

MEGALORNITHIDAE.
Mathewsena.

Mathewsia.

MEGAPODIDAE.
Megathelia.

MELEAGRIDAE.
Eumeleagris.

MELIPHAGIDAE.
Amoromyza (p. 593).

Broadbentia.

CaloptUotis.

Coleia.

Dorothina.

Dyottornig.

Grantiella.

Gymnomyza.
Hemiptilotis.

Lacustroica.

Lophoptilotis.

Macgilli\Trayornis.

Melomyza.
Microphilemon.

Microptiloti3.

Neophilemon.

Nesoptilotis.

Notiomystis.

Oreornis.

Paraptilotia.

Ptilotina.

Ptilotula.

Purnella.

Purncllornis.

Ramsayornis.

Sacramela.

Thelazomenus.

Trichodere.

\Voodfordia.

MENURIDAE.
Harriwhitea.

MESITIDAE.
Mesitornis.

MICROPODIDAE.
Achantylops.

Aerodraraus.

Mearnsia.

Pallenia.

Reinarda.

Strcptoprocne.

Zoonava.

MIMIDAE.
Lucar.

MNIOTILTIDAE.
Agreocantor.

Azuria.

Caeruleocantor.

Erythrosoma.

Fruticantor.

Frutiornis.

Limnothlypis.

Lineocantor.

Maculocantor.

Piceacantor.

Pinacantor.

Sylviocantor.

Terracantor.

Vireocantor.

MOTACILLIDAE.
Austranthus.

MUSCICAPIDAE.
Alisteromis.

Arfakomis.

Belchera.

Camiguinia.

Carterornis.

Cyanonympha.
Ethelornis.

Gilbertornis.

Hapolorhynchus.

Howeavi3.

Iredaleornis.

Kempia.

Kempiella.

LeAvinomia,

Littlera.

Maorigerygone.

Mattingleya.

Microbainopus.

Muscicapella.

Nesomiro.

Pseudocal yptomena

.

Quoyornia.

Royigerygone.

Setosura.

Sheppardia.

Siibmyiagra.

Subsmicrornis.

Tregellasia.

Whiteornis.

Wilsonavis.

NECTARINIIDAE.
Dreptea.

Toxorhamphus.

ORIOLIDAE.
Amimeta.
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OTIDIDAE.
Ardeotis.

Austrotis.

PARADISAEIDAE.
Neoparadisea.

Pdeudistrapia.

PARIDAE.
Neosuthora.

Vagana.

PERISTERIDAE.
(See Claraviidae.)

PHAETHONTIDAE.
Leptophaethon.

Scseophaethon.

PHALACROCORACIDAE.
Cormoranus.

Graucalus.

Mosocarbo.

PHASIANIDAE.
Acomus.

Anurophaais.

Caloperdix.

Chacura.

Chryaolophus.

Cryptoplectron.

Cyanophasis,

Gnathodon.

Maroturnia.

Microplectron.

Nycthemerus.

Paraortyx.

Peloperdix.

Phoenicoperdix.

Rubicola.

Tetraoperdix.

Ypsilophorua.

PICIDAE.
Alophua.

Balanosphyra.

Calopicua.

Chryserpea.

Chrysopterus.

Colombpicus.

Dolichopicoa.

Dryotomua.

Gauropicoides

Geocolaptes.

Hyloscopua.

Leucopicus.

Linneopicus.

Megalopipo.

Melanopicoa

Meropicua.

Mesoapilusi.

PICIDAE—Continued.
Noophloeotomus.

Phloeonerpea.

Picumnoidea.

Tridactylocolaptes

.

Verreauxia.

Xiphidiopipo.

Xylopicua.

PITTIDAE.
Austropitta.

PLOCEIDAE.
Alisteranus.

Bolbospiza.

Chera.

Erythrina.

Ficophaga.

Helioapiza.

Heteromunia.

Hyphantornia.

Neopoephila.

Paludipaaser.

Senegxlus.

Sporothlastes.

PODARGIDAE.
Megapodargus.

Micropodargua.

PRIONOPIDAE.
Alphacincla.

Bowyeria.

Caleya.

Conigravea.

PROCELLARIIDAE.
Bannermania.

Fregettornia.

Fulmari prion.
Heteroprion.

Nesofregetta.

Petrella.

PSITTACIDAE,
Amoropsittaca.

Bolborhynchua.

Diopsittaca.

Grammopaittaca.

Hapalopsittaca.

Nannopsittaca.

Neonanodea.

Neopaephotua.

Northiella.

Northipsitta.

Ognorhynchus.
Orthopsittaca.

Primolius.

Psephotellus.

Psilopsiagon.

Thectocercua.
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PTEROPTOCHIDAE.
Myornis.

PTILONORHYNCHIDAE.
Alphachlamydera.

Rogersornis.

PUFFINIDAE.
Alphapuffinus.

Calonectris.

Cinathisma.

HemipufRnus.

Microzaliaa.

Neonoctris.

Reinholdia.

PYCNONOTIDAE.
Hemitarsus.

RALLIDAE.
Creccopus.

Haematornia.

Mantellornia.

Porzanoides.

Ralloides.

Tomirdua.

RAMPIIASTIDAE
Bauharnaiaiua.

RAPniDAE?
Apterornia.

REGULIDAE.
Regulua.

SAGITTARIIDAE.
Amphiserpentariv

Sagittarius.

SCOLOPACIDAB.
Anteliotringa.

Calidria.

Canutua.

Chubbia.

Cinclus.

Ditelmatiaa.

Eugallinago.

nomoscolopax.

Machophilus.

Macrodura.

Neopisobia.

Neospilura.

Odurella.

Parascolopax.

Rubicoli.

Rusticola.

Subspilura.

Tringoidea.

Vetola.

Xylocota.

Zarapita.

SITTIDAE.
Neosittella.

Orthorynchua.

Rupisitta.

SPHENISCIDAE.
Hyponectea.

STEGANOPODES?
Elopteryx.

STERCORARIIDAE.
Atalolcstria.

STEREORNITHES.
Pseudogavia.

STRIGIDAE.
Glaux.

Microscopa.

Minerva.

Noctua.

Rhodoglaux.

Stringonax.

STRUTIIIONES.
Fsavimornis.

STURNIDAE.
Cossyplms.

Lamprolophoa.

Leucopsar.

Nabouroupua.

Nomaditea.

OnychoramphuB.

Spreo.

Stilbo.

SULIDAE.
Hemisula.

Parasula.

Sulita.

SYLVIIDAE.
Aedonopa.

Aedonopsia.

Blythoscopua.

Cettia.

Corytliolaea.

Dulciornis.

Eyraniytia.

Ilallornis.

Hemiellisia.

Leggeornia.

Luscinioidea.

Maccoyornia.

Magnamytia.

Mclopbilua.

Milligania.

Mytisa.

Neosericornia.

Nopomalurua.

OHvctra.
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SYLVIIDAE—Continued.

Origmella.

Pliilacantha.

Philomelopsis.

PholidorniB.

Rosina.

Ryania,

Salicaria.

Sterparola.

Tasmanornis.

TANGARIDAE.
Chi-ysothlypis.

Compsothraupis.

Erythrothlypia.

Merula.

TETRAONIDAE.
Hylobrontes.

Palaeobonasa.

THRESKIORNITHIDAE.
Bostrychia.

Ibilophua.

Oreoibis.

Setibis.

TIMALIIDAE.
Graueria.

Macrorthonyx.

Morganornis.

Myophonus.
Pseudoi)itta.

Samuela.

Saxicoloides.

Sittina.

Tychaedon (p. 575).

TINAMIDAE.
Crypturellu3.

Tinamus.
TRERONJDAE.

Erytlirolsema.

Haematsena.

Jarabotreron.

Plerocolpa.

Raperia.

Reginopus.

TROOHILIDAE.
Aline.

Amazilina.

Ariadne.

Corinnes.

Cyanolsemus.

Eupha.sia.

Goethalsia.

Goldmania.

Loddigesia.

Microstilbon.

Nesophlox.

Taplirospilus.

TROGLODYTIDAE.
Odontorchilus.

TROGONIDAE.
Chrysotrogon.

Microtrogon.

TURDIDAE.
Ashbyia.

Aurepthianura.

Merula.

Merulissima.

Oroscirtetes.

Parepthianura.

Philomeloides.

Pseudaedon.

Rubecula.

Streptocichla.

Torrentaria.

Xenocopsychus.

TURDOIDIDAE.
(Crateropodidae of authors.)

Pengia.

Turdoides.

Xanthocincla.

TURNIOIDAE.
Alphaturnia.

Austroturnix.

Colcloughia.

TYRANNIDAE.
Anomalopterus.

Colonia.

Ooryphotriccus.

Guracava.

Idioptilon.

Inezia.

Oreomyias.

Oreotriccus.

Pr£Edo.

Pseudocolopteryx,

Semnarchus.

Snethlagea.

Xanthomyias.

TYTONIDAE.
Flammea.
Glaucostrix.

VIREONIDAE.
Clilorochroa.

VULTURIDAE.
(Cathartidae of authors.)

Coragyps.

Gallinaza.

Plesiocatharies.

ZOSTEROPIDAE.
Nesozosteropa.



NORTH AMERICAN COLLEMBOLOUS INSECTS OF THE
SUBFAMILY ONYCHIURINAE.

By Justus W. Folsom,

Of the University of Illinois, Urbana, Illinois.

Among our most abundant collembolans are species of Onychi;

urus. They are white (one species having a yellow variety), elongate

(pi. 68) , usually 1 or 2 millimeters in length, nonsaltatorial; they

belong essentially to the fauna of the soil and are limited to damp

situations.

The subfamily Onychiurinae comprises three genera: Onychiurus-

Tullbergia, represented in North America by a single Californian

species; and TetrodontopJiora, a European genus with one described

species.

The forms discussed in this article are:

Onychiurus similis, new species.

Omjchiurus cocklei Folsom.

Onychiurus suhtenuis, new species.

Onychiurus litoreus, new species.

Onycliiurus armatus Tullberg.

OnycMurus pseudarmatus, new species.

Onycliiurus octopunctatus Tullberg.

Onychiurus dentatus Folsom.

Onychiurus ramosus, new species.

OnycMurus firnetarius Linnaeus, Lubbock.

Onychiurus pseudofimetarius, new species.

Tullbergia collis Bacon.

These are all the species of the subfamily that are at present

knoNvn in our fauna. I expect, however, that many more species

will be brought to light. In Europe armatus, firnetarius, and amhu-

lans are everywhere abundant. In North America the first two

species are widely distributed, but amhulans is imlmo\\Ti in collec-

tions. Packard (73) recorded amhulans from Washington, but

his specimens are lost, and his description is broad enough to include

abnost any of our species with anal spines. Subsequent records of

the occurrence of amhulans in this country have either followed

Packard or have been based upon misidentifications. Amhulans

Proceedings U. S. National Museum, Vol. 53—No. 2222.
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is to be looked for, however, especially along the Atlantic coast.

In eastern Massachusetts, for example, there are many European

species of Collembola that fail to appear in extensive collections

from Illinois, Ohio, and New York.

Cotypes and other specimens have been deposited in the United

States National Museum, Washington, District of Columbia; and

in the Museum of Comparative Zoology, Cambridge, Massachusetts.

Order COLLEMBOLA Lubbock

Suborder ARTHROPLEONA Borner

Family PODURIDAE Lubbock

Subfamily Onychiurinae Borner

Aphorurini Borner 'Olo.

Aphorurinae Borner '016.

Onychiurinae Borner '01c, '06.

Pseudocelli present. Eyes absent. Postantennal organs present

in most species and usually well developed. Antennal base usually

present, distinguished by tubercles smaller than those of the rest of

the head. Third antennal segment with a characteristic distal lateral

sense organ, consisting of two or three sense clubs, a pair of sense

rods, and usually outer papillae with their guard setae. Mouth parts

mandibulate; mandibles with apical incisive teeth and with a many-

toothed molar surface. Furcula absent, except in genus Teiro-

dontoplwra. Anal spines present or absent. Tarsi with one or two

claws. Clavate tenent hairs absent. Integument tuberculate.

KEY TO GENERA OF ONtCHIURINAE.

Furcula absent. Postantennal organs almost always present. Papillae of sense

organ of third antennal segment almost always present, but not more than ten.

Body stout or moderately slender. Head broad. Tubercles of postanten-

nal organs usually not numerous; simple, or compound. Unguiculus

present. Sense clubs of third antennal segment two, straight or feebly

bent, smooth, granulate, or tuberculate, not curving toward each other;

papillae usually four or five (0-10), with usually the same number of

guard setae. Fourth antennal segment with subapical papilla and

usually without apical sense club . .Onychiurus Gervais, Bor/ier, p. 639.

Body quite slender. Head narrow. Tubercles of postantennal organs

usually numerous, always simple. Unguiculus present or absent.

Sense clubs of third antennal segment two or three, smooth, curving

toward each other, with commonly an accessory ventro-lateral isolated

sense club; papillae present (two or three), absent, or represented by a

cuticular ridge. Guard setae two to four. Fourth antennal segment

without subapical papilla, with apical sense club

Tullhergia Lubbock, Borner, p. 651.

Furcula present. Postantennal organs absent. Papillae of sense organ of third

antennal segment 14 or 15 in number Tetrodontophora Reuter, p. 652.
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Genus ONYCHIURUS Gervais, Borner.

Podura Linnaeus 1758 (part).

Lipura Burmeister 1838.

Onychiurus Gervais 1841. (See Gervais 1844, p. 397.)

Anurophorus Nicolet 1841 (part).

Adicranus Bourlet 1842 (part).

Aphorura MacGillivray 1893.

Onychiurus Borner 1901t", 1909.

Including also the subgenera Protaphorura, DeiUaphorura, and Kala-

fthorura (Absolon 19016), and the sections Euaphorura and Ahsohnia

"(Borner 19016).

Body stout or moderately slender. Head relatively large; broader

than, or a little narrower than, the prothorax. Antennal base well

defined. Postantennal organs (rarely absent) each in a transverse

groove, close to the antennal base, with relatively large tubercles,

occasionally about fifty in number, but usually not numerous; and

simple, tuberculato, or lobed. Sense organ of third antennal segment

with usually four or five (0-10) papillae, with guard setae, a pair of

sense rods, and two straight or feebly bent sense-clubs, which are

smooth, granulate, or tuberculate, and do not curve toward each

other. Tarsus with two claws. Furcula absent; represented in a

few species by an integumental fold or by a pair of rudimentary

mucrodentes on the fourth abdominal segment; in the latter instance

the tenaculum also may be represented. Anal spines 0-4, with or

without papillae. Fourth antennal segment usually with curving

sensory setae and with subapical papilla; usually without apical

sense club.
KEY TO SPECIES OF ONTCHIUEUS.

1. Anal spines a' >sent. TuV ercles of postantennal organs ccd] p c vr d

Anal spines present 3

2. Body stout. Antennal organ with four papillae and two ovate erect sense

cluls fimetarius, p. G49

Body slender. Antennal organ with five papillae and two su reniform o lique

sense-clu' s pseudofimetarius, p. 650

3. Tu' ercles of postantennal organs simple 4

Tu' ercles of postantennal organs compound 10

4. Postantennal organs elongate-elliptical with al out 18-44 closely set tu^ ercles. . . 5

Postantennal organs with a' out 8-14 separated tubercles 8

5. Pscudocelli of antennal l)ase3 3+ 3 6

Pscudocelli of antennal V ases 2-\- 2 or 4-|- 4 7

6. Tu'iercles of postantennal organ not crowded together. Pseudocelli of antennal

base arranged in a triangle; those of the fifth a'idominal segment in a straight

line on each side. Unguiculus as long as the unguis amiaius, p. 644

Tu' ercles of postantennal organ crowded together. Pseudocelli of antennal 1 ase

almost in a straight line; those of the fifth abdominal segment in a triangle on

each side. Unguiculus much shorter than unguis psexidarmatus, p. 646

7. Pseudocelli of antennal 1 ases 2+2. Postantennal organ with a" out 20 tu' er-

cles lilorcus, p. 644

Pseudocelli of antennal leases 4-f-4. Postantennal organ with a" out 33-37 tu' er-

cles octopunctatus, p. 647
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8. Pseudorjelli of antennal bases 2+ 2, rarely 3+3 subtenuis, p. 642

Pseudocelli of autennal bases 1+1 9

9. Anal spines contiguous. Sense clulis of antennal organ sul.ovate, o' lique.

similis, p. 640

Anal spines separated. Sense clu'jsof antennal organ disklike, erect. coci^Zfi, p. 640

10. Tubercles of postantennal organs distinctly 1 ranched (fig. 76). Anal papillae

large ramos2is, p. 648

Tubercles of postantennal organs with hundreds of closely set papillae (fig. 65).

Anal papillae reduced to rings dentotus, p. 647

ONYCHIURUS SIMILIS. new species

Plate 68, fig. 1; plate 70, figs. 12-18.

White. Body slender (fig. 1). Postantennal organs (fig. 12) each

with eight to ten simple tubercles. Pseudocelli of antennal bases

(fig. 1) 1 + 1. Posterior border of head without pseudocelli. Anten-

nae shorter than the head. Sense organ of third antennal segment

(fig. 13) with five slender papillae, four guard-setae, a pair of sense

rods and two sense clubs, each consisting of a coarsely tuberculato

ovate head attached obliquely to its stalk. Dorsal pseudocelli of

body (fig. 1) successively: 0, 1 + 1, 1 + 1, 1 + 1, 1 + 1, 1 + 1, 1 + 1, 2 + 2,

0; those of the fifth abdominal segment bemg in two oblique pairs.

Unguis (fig. 14) slender, curving, untoothed. Unguiculus about one-

half as long as unguis; basal haK broadly lamellate, apical half acu-

minate. Anal spines (figs. 15, 16) two, stout, arcuate, subequal to,

or a little shorter than, hind ungues, on low contiguous papillae

Supra-anal lobe rounded (fig. 15). Clothing (fig. 17) of sparse short

curving setae and few longer and stiffer setae, Cuticular tubercles

small (fig. 18). Length, 1.2 mm.
This species is close to cocTclei, from which it may be distinguished

by the following key:

Body slender; unguiculus one-half as long as unguis; anal papillae contiguous; anal

segment as in figure 15; papillae of antennal sense organ slender, sense clu a su" ovate

and o lique; cuticular tubercles small similis.

Body not slender; unguiculus two-thirds as long as unguis; anal papillae separated
;

anal segment as in figure 23; papillae of antennal sense organ stout, sense clu' s disk-

like and erect; cuticular tubercles large cocklei.

Abundant under damp logs, Homer, Illinois, November 25.

Gotypes.—Cut. No. 20763, U.S.N.M.

ONYCfflURUS COCKLEI Folsom.

Plate 68, tig. 2; plate 70, figs. 19, 20; plate 71, iigs. 21-28.

Aphorura cocklei Folsom, 1908.

Aphorura montis Bacon, 1913.

Aphorura lutea Bacon, 1913.

White or lemon-yellow; rather slender (fig. 2). Postantennal

organs (fig. 19) wth 8 to 11 simple tubercles, which are usually ovate,
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elliptical or oval. Pseudocelli of antennal bases 1+1 (fig. 20).

Antennae as long as, or slightly shorter than, the head. Sense organ

of third antennal segment (fig. 21) with five papillae, four guard

setae, a pair of sense rods, and two sense clubs, each with a stout

stalk supporting a coarsely papillate disk. Dorsal pseudoceUi of

body segments successively: 0, 1 + 1, 1 + 1, 1 + 1, 1+1, 1 + 1, 1+1,
2+2, 0; those of the fifth abdominal segment being in two oblique

pairs. Unguis (fig. 22) stout, feebly curving, untoothed. Ungui-

culus two-tliirds as long as unguis, with sublanceolate basal lamella

and acuminately prolonged apex. Anal spines two (figs. 23, 24)

stout, arcuate, subcqual in length to hind ungues, on prominent

separated papillae. Clotliing (figs. 25, 26, 27) of sparse short curving

setae and fewer but longer stiflF setae. Cubicular tubercles large

(fig. 28). Maximum length, 2 mm.
The papillae of the antennal organ vary considerably in form;

they are usually stout, and rounded or subcorneal, though some-

times reduced and toothlike; in one instance, six papillae occurred

as an abnormahty, with the usual four guard-setae. There is some
variation in the clothing, as indicated in figures 26 and 27. The
cuticular tubercles are larger than in any other of our species of Ony-
cMurus.

ApJiorura montis Bacon and A. lutea Bacon are synonymous with

A. cocMei Folsom, as I have found from a study of several cotypes

given to me by Mrs. Gertrude Bacon Chaffee.

This species was discovered by Mr. J. W. Cockle in Kaslo, British

Columbia, at an altitude of 2,250 feet, where it occurred in masses so

dense as to cover the snow with a carpet of gold over patches of

several square yards. Some of the specimens found by Mr. Cockle

were white instead of yellow.

In southern California at Bear Flats, on the slope of Mount San
Antonio, at an elevation of 6,000 feet, Dr. W. A. Hilton and Miss G.

A. Bacon found thousands of these insects in moist soil in a very

hmited area, white forms and yellow forms of all sizes occurring

together; the yellow variety being, however, the more abundant.

My specimens from Oregon were taken on melting snow and under
wood on moist ground.

British Columbia: Kaslo, January 31, February 23, March, J. W.
Cookie.

Washington: L. Bremner (Stanford Univ.).

Oregon: Hilgard, March 4, W. A. Newcombe. Corvallis, Decem-
ber 25, H. E. E^ving.

Cahfomia: Mount San Antonio, April, W. A. Hilton, G. A. Bacon-

Cotypes.—Csit. No. 12033, U.S.N.M.

77403—Proc. N. M. vol. 53—17 41
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ONYCHIURUS SUBTENUIS, new species.

Plate 68, fig. 3; plate 72, figs. 29-38.

White, elongate; abdomen but slightly broader than the thorax,

tapering posteriorly (fig. 3). Postantennal organs (figs. 29, 30) each

with 8 to 14, usually 11 to 13, tubercles, simple or occasion-

ally biramous. Pseudocelli of antennal bases 2+2 or 3 +3, arranged

side by side (fig. 31). Base of head without pseudoceUi. Antennae

shorter than the head, with segments about as 3:3:5:8 in relative

lengths. Sense organ of third antennal segment (fig. 32) with five

elongate papillae, five guard setae, a pair of subclavate sense rods,

and two capitate sense clubs, coarsely tuberculate. Dorsal pseudo-

celli of body (fig. 3) typically 0, 1 + 1, 1 + 1, 1 + 1, 1 4-1, 0, 2+2,3+3,
0. Thus pseudocelli are absent normally on the prothorax and on

the third and the sixth abdominal segments. One of the two pseudo-

celli is frequently absent on the first or the second abdominal seg-

ment (see beyond under variation). The pseudocelh of the fourth

abdominal segment are in two obhque pairs. Those of the fifth

abdominal segment are sometimes 4 + 4 instead of 3+3, the pseudo-

celli of each group being close together and in obhque ahgnment.

Lateral and ventral pseudocelh are absent. Unguis (fig. 33) stout,

curving, with inner margin unidentate one-third from the base.

Ungiculus extending two-thirds as far as the unguis, subeUiptically

lamellate basaUy and acuminate apically. Anal spines (figs. 34, 35,

36) two, half as long as hind ungues, curving, on stout contiguous

papillae about one-fourth as long as the spines. Supra-anal lobe

(fig. 34) tapering, projecting far behind the infra-anal lobes. Cloth-

ing (fig. 37) of numerous feebly-curving setae of moderate length,

interspersed with fewer longer and stiffer setae. Cuticular tubercles

small (fig. 38). Maximum length, 2 mm.
Variation.—One small specimen, 1 millimeter in length, had 8

postantennal tubercles on the right side; another of the same length

had, however, 11.

The pseudoceUi of the antennal bases are 2+2 in all the Illinois

specimens that I have seen ; but in some of the specimens from New
York and Pennsylvania there are 3+3 (fig. 31). Furthermore, the

pseudocelli of the fifth abdominal segment, typically 3+3, show the

variation 4 + 4 in some of the material from New York and Penn-

sylvania.

The pseudocelli of the first and second abdominal segments vary

persistently in number, one of each pair being usually absent. The

variations in 50 specimens taken at random fall into the following

categories

:
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Left. Right. Left. Right. Left. Right. Left. Right. Left. Right.

Abd. 1 1 10 10 1

Abd. 2 1 10 1 10
Examples I'l 11 7 4

Abd. 1 1 I 1
I X

Abd. 2 1 1 X
Examples 1 1 1 1

Abd. 1 1X11 10
Abd. 2 X X 1 1

Examples 1112 1

In a few instances pseudocelli were present in a rudimentary

condition, as indicated by X in the foregoing tables.

These tables show that both pseudocelli on the left side were

lacking in 30 per cent of the specimens and those of the right side,

in 22 per cent.

On finding these variations I examined some 80 specimens in

search of the normal condition (1+1 on both segments), but failed

to find a specimen that was not abnormal in material from Cham-
paign County, Illinois, from several localities, some of which were

12 miles apart. The few specimens that I had from New York State

also showed the same kind of variation. Of 15 specimens from Penn-

sylvania, however, 14 were abnormal and one was normal, having a

pair of pseudocelU on each of the first two abdominal segments.

Schaffer ('96, p. 162) has recorded the fact that certain variations

in the distribution of the pseudocelh appear sometimes to characterize

entire colonies. He found that a large number of individuals of

OnycMurus armatus from a single locaUty all lacked the pseudocelli

of the mesothorax and of the third abdominal segment. In the case

of 0. suhtenuis, however, the variation is not hmited to a single

locahty, but occurs in 99 per cent of all the specimens from three

States, the form regarded as "normal" being in fact extremely

rare. The species exhibits primarily a strongly inherited varia-

biUty of the pseudocelh of the fii"st and second abdominal segments,

and secondly a wide range of individual variation in the distribution

of the pseudoceUi on these segments.

The tooth of the unguis varies in size and is absent in some of the

specimens from Pennsylvania. The setae of the body are somewhat
longer in specimens from New York than in those from Illinois.

This species occurs abundantly under logs or dead leaves on damp
soil.

New York: Near Keuka Lake, October 31, C. R. Crosby.

Pennsylvania: Harrisburg, November 14, H. A. Surface.

Illinois: Homer, April 2, 3, 9, May 7, 8, June 6, November 7, 25;

Urbana, February 19, March 13, 17, April 5, 11, 12, 18, 19, 25,

May 3.

Ootypes.—C&t. No. 20764, U.S.N.M.



644 PROCEfWINGS OF THE XATIOXAL MUSEUM. voi.. 53.

ONYCHIURUS LITOREUS, new species.

Plate 68, fig. 4; plate 73, figs. 39-42.

White. Postantennal organs (fig. 39) elliptical, each with about

20 simple tubercles. Pseudocelli of antennal bases 2+2, in pairs.

Base of head with 2+2 pseudoceUi, in obhque pairs. Antennae

shorter than the head. Sense organ of third antennal segment with

five papillae, five guard setae, two ovate papillate sense clubs and

probably two sense rods. Dorsal pseudoceUi of body (fig. 4) 1+1
on segments one to six, inclusive; 2+2 in oblique pairs on segment

seven; 3+3 on segment eight, as follows: 2+2 posterior, in obhque

pairs, and 1+1 antero-lateral
;
pseudoceUi absent on segment nine.

Postero-lateral pseudocelli 1 + 1 on each of the first three abdominal

segments. Unguis (fig. 40) long, slender, strongly curving, untoothed.

Unguiculus extending less than half as far as the unguis, lamellate,

with straight outer margin and short acuminate apex. Anal spines

(fig. 41) two, half as long as hind ungues, stout, feebly curving, on

widely separated papillae, wliich are half as long as the spines.

Clothing of sparse minute setae, becoming longer posteriorly. Cuti-

cidar tubercles minute (fig. 42). Length, 1.3 mm.
Neponset, Massachusetts, May 4, October 10, 20, on the seashore

between tide marks, under stones with Anurida marititna.

The cotypes of this species are in the author's collection at present.

ONYCHIURUS ARMATUS Tullberg.

Plate 68, fig. 5; plate 73, figs. 43-51.

Lipura armata Tullberg, 1869, 1871, 1872, 1876.

—

Lubbock, 1873.

—

Reuter,

1876, 1890, 1895.—UzEL, 1890, 1891.—MacGillivray, 1891.—Schott, 1894 a.—
Lie-Pettersen, 1896, 1898.—Carpenter and Evans, 1899.—Willem, 1900.—

Evans, 1901.

Lipura arciica Tullberg, 1876.

—

Schafper, 1894.

—

Schott, 1894 a.

—

Lie-Petter-

sen, 1898.

—

Lubbock, 1898.

Lipura ambulans Meinert, 1896.

Aphorura armata Schaffer, 1896, 1897, 1900o, 19006.

—

Poppe and Schapfer,

1897.—ScHERBAKOW, 1898.—Carl, 1899, 1901.—Absolon, 1900a, 19006.—

Wahlgren, 1900a, 19006.—Borner, 19016, 1901rf.—Krausbauer, 1902.

Aphorura arctica Scherbakow, 1899a, 18996.

—

Wahlgren, 1899, 1900a, 19006.

—

Axelson, 1900.

—

Schafper, 19006.

—

Skorikow, 1900.

OnycMurus armatus Burner, 1902a, 1907.

—

Voigts, 1902.

—

Agren, 1903, 1904.

—

Axelson, 19036, 1904, 19056, 1906.—(Axelson) Linnaniemi, 1907, 1909.

1911, 1912.—Wahlgren, 1906.—Shoebotham, 1914.

OnycMurus arcticus Axelson, 19036.

Aphorura ambulans Guthrie, 1903.

OnycMurus armatus var. arctica (Axelson) Linnaniemi, 1909, 1912.

White. Elongate; abdomen slightly dilated (fig. 5). Postan-

teimal organs (fig. 43) elongate-elUptical, each with 18 to 44 (usuaUy
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25 to 35) simple peripheral tubercles, Pseudocelli of head as follows:

Antennal base, 3+3 (fig. 44) arranged in a triangle on each side;

posterior border of head, 3+3, occasionally 4 + 4. Antennae almost

as long as the head. Sense organ of third antennal segment (fig. 45)

with five (abnormally six) papillae, five guard setae, two sense rods,

and two capitate tuberculate sense clubs. Pseudocelli of body
(fig. 5) as follows—Prothorax: dorsal, 0; lateral, (proximal pre-

coxal), 1 + 1. Mesothorax: dorsal, 2 +2; lateral (proximal precoxal),

1 + 1. Metathorax: dorsal, 3 +3; lateral (proximal precoxal), 1 + 1.

First, second and third abdominal segments: dorsal, 3 + 3. Fourth

abdominal : dorsal, 3+3; postero-lateral, 1 + 1. Fifth abdominal:

Dorsal, 3+3; antero-lateral, 1 + 1 ; the three dorsal on each side lying

close together in a straight line. Sixth abdominal, 0. Unguis

(fig. 46) curving, untoothed, or minutely unidentate one third from

apex, especially on the front feet. Unguiculus gradually tapering,

distally attenuate, as long as, or a little longer than, the unguis.

Furcula represented by a crescentic fold (figs. 47, 48); tenaculum

absent. Anal spines (fig. 49) two, large, almost as long as hind

ungues, arcuate or almost straight, on prominent papillae one-third

as long as the spines. Clothing (fig. 50) of numerous short curving

setae and fewer long stiff setae, becoming longer on the posterior

part of the abdomen. Cuticular tubercules moderate in size (fig. 51).

Length, 1.8 mm.
In one specimen the right sense organ of the third antennal seg-

ment showed six papillae (fig. 45). Agren ('03, p. 128) mentions the

occurrence in one specimen of seven papillae and tliree sense clubs.

According to European WTiters (see Agren, '04, p. 12) the pseu-

docelli of the antennal base are rarely four on each side; those of the

posterior border of the head varying from two to four on each side;

of the mesonotum, one to thi'ee; metanotum, one to three; fourth

abdominal segment, three or four, rarely two; and those on the

posterior part of the fifth abdominal segment, two to four on each

side. These variations I have not yet found in this country.

The unguiculus varies a little in length, extending sometimes not

quite as far as the unguis.

My North .\jnerican specimens agree accurately with European

descriptions and with European examples sent to me by Dr. Caesar

Schaffer.

The form that Guthi'ie ('03, p. 97) termed amhulans is armalus, as

I have found by an examination of nine of his specimens, sent to me
by Prof. Henry F. Nachtrieb.

Agren ('04, p. 12) found, from his study of the type material, that

0. ardicus Tullberg is not specifically distinct from 0. arwatus

Tullberg, being simply a large vari(^ty, 3.5 mm. in length (maximum
length, 4.1 mm., according to Skorikow).
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Axelson ('056, p. 790; '12, p. 88) has named as inermis a variety

of armahis in which the anal spines and their papillae are absent.

I have taken this species on damp soil under wood or dead leaves

and under the loose bark of decaying logs. In Europe, and doubtless

in this country as well, the species occurs also in moss, under stones,

in decaying vegetables, in flower pots, on pools of fresh water, on the

seashore under stones, wood, or seaweed, and in caves.

Onychiurus armatus is ver}^ common everywhere in Europe. It

has been reported also from Siberia, Greenland, and other Arctic

localities, and from East Africa and Chile.

Maine: Orono, F. L. Harvey
Illinois: Homer, April 3, May 7, 8, 21, June 6. Urbana, April

12, 25.

ONYCHIURUS PSEUDARMATUS, new species.

Plate 68, fig. 6; plate 74, figs. 52-60.

White, slender (fig. 6). Postantennal organs (fig. 52) elongate,

elliptical, each with about 40 simple tubercles, crowded together.

Pseudocelli of antenna! bases 3+3 (fig. 53), arranged almost in a

straight line. Posterior border of head with 2+2 pseudocelh, in

obhque pairs. Antennae shorter than the head. Sense organ of

third antcnnal segment (fig. 54) with five papillae; five guard setae;

a pair of tapering sense rods; two capitate, coarsely tuberculate

sense clubs; and a large subovate finely tuberculate accessory club

(fig. 54). Dorsal pseudocelh of body segments (fig. 6): 0, 1 + 1,

1 + 1, 2+2, 2+2, 2+2, 2+2, 3+3, 0. Those of the first four ab-

dominal segments are in oblique pairs ; each group on the fifth abdom-

inal segment forms a triangle. Unguis feebly curving, unidentate

(fig. 55) or unarmed (fig. 56). Unguiculus extending more than half

as far as the unguis, basally suboblong, apically tapering uniformly.

Furcula represented by a fold (fig. 57). Anal spines (fig. 58) stout,

almost straight, two-thirds as long as liind ungues, on well separated

papillae one-third as long as the spines. Clothing (fig. 59) of sparse

short setae, stift' or slightly curving, and fewer long stiff setae.

Cuticular tubercles large (fig. 60). Length, 3 mm.
This species is much like the well kno\vai armatus, but shows in

addition to the differences given in my key (p. 639) other differences

in respect to the antennal sense organs, the length of the anal spines,

the form of the rudimentary furcula, the size of the cuticular tubercles

and the character of the clothing.

Alaska.—Saint Paul Island, Pribilof Group, August 6, in moss,

Prof. Trevor Kincaid.

Gotypes.—Cut. No. 20760, U.S.N.M.



NO. 2222. NORTH AMERICAN ONYCHIURINAE—FOLSOM. 647

ONYCHIURUS OCTOPUNCTATUS TuUberg.

Plate 75, figs. 61-64.

Lipura octo-punctata Tullberg, 1876.

—

Schott, 1894.

Aphorura octopunctata Schapfer, 1900a.

—

Folsom, 1902.

White, Postantennal organs (fig, 61) elliptical, each with about

33 to 37 simple tubercles, PseudocelU of antennal bases 4 + 4 (fig.

61); of posterior border of head 3+3. Antennae shorter than the

head. Sense organ of third antennal segment with five papillae

(fig. 62). Unguis (fig, 63) broad, curving, unidentate near the middle

of the inner margin. Unguiculus a little longer than unguis, slender,

gradually attenuating into a fine filament, untoothed. Anal spines

(fig. 64) two, half as long as unguis, stout, feebly arcuate, on promi-

nent papillae. Body sparsely clothed with short curving setae and

occasional longer stiff setae, the latter becoming more numerous

toward the extremity of the abdomen. Length, 2,7 mm.
The only examples of this species that I have seen are three from

Alaska, taken by the Harriman Expedition in 1899. These speci-

mens agree with the original description and figures except for lack

ing a tooth on the unguiculus. The pseudoceUi of the body were

not studied on account of insufficient material,

0. octopunctata has seldom been recorded. It was described from

a single individual taken at Dudinskoe, Siberia Qatitude 69° 25' N.)

by the Nordenskiold Expedition in 1875 (Tullberg, '76, p, 40).

The Yenisei Expedition of the following year collected examples at

Tschulkova (latitude 62° 45' N.) and the Vega Expedition of 1878-

79 found a single specimen at Irkaipi, in Chukchi Land latitude

68° 36' N. Schott, '94, p. 88).

Sitka, Alaska, June, Prof. Trevor Kincaid (U.S.N.M., Harriman

Collection, No. 71),
ONYCHIURUS DENTATUS Folsom.

Plate 69, fig. 7; plate 75, figs. 65-68; plate 76, figs. 69-75.

Aphorura dentata Folsom, 1902.

White (fig. 7). Postantennal organs (fig. 65) elongate, each with

hundreds of closely set papillae, which arise from about 17 tubercles,

the stalks of which are shown in section in figure 66. PseudocelU of

antennal bases 2 + 2 (fig. 67). Antennae sUghtly shorter than the

head, with segments related nearly as 2:5:4:5 in relative lengths.

Sense organ of third antennal segment (fig, 68) with five (rarely

four) stout subcorneal papiUae, five guard setae, a pair of slender

fusiform sense rods and two papillate sense clubs. Unguis (figs.

69, 70) strongly curving, basaUy tuberculate, five or six toothed, as

follows: paired pseudonychial teeth occur one-third from the base

of the claw; a second pair of lateral teeth is present near the apex of

the claw; and one or two distal teeth are situated on the outer margin.
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Unguiculus untoothed, shorter than, or longer than, the unguis,

narrowly lamellate proximally, gradually tapering or attenuating

distally, tuberculate basally. Fourth and fifth abdominal segments

each with 2 + 2 pseudocelli, in obhque pairs. Anal spines (figs. 71,

72) two, less than half as long as hind ungues, almost straight,

separated basally, with papillae reduced i-o rings. Clothing (figs.

73, 74) of dense short curving setae, with occasional long stiff setae.

Cuticular tubercles of moderate size (fig. 75). Maximum length,

4 mm.
I have here improved my original diagnosis of ttiis species by the

addition of a more precise description of the antennal sense organ

and by a correction of my former statement in regard to the pseudo-

celli. Almost all the structures that I described as pseudocelli are

in reahty cuticular pits that form the sockets of exceptionally large

setae, and these sockets can be distinguished by their structure from

pseudocelU by means of high magnification. Most of the setae were

missing in my specimens, but the occasional setae that remained in

place were sufficient in number to enable me to reconstruct the

arrangement of setae as given in figure 7.

The cotypes were collected by Prof. Trevor Kincaid, of the Harri-

man Alaska Expedition, from whom I received a few additional

specimens after the description was pubhshed.

Seldovia, Cook Inlet, July, under stones at tide mark (No. 62).

Cook Inlet (No. 60). St. Paul Island, Bering Sea, August 1.

Unalaska, September, beneath stones covered with barnacles.

Cotypes.—C&t. No. 5436, U.S.N.M.

ONYCfflUEUS RAMOSUS, new species.

Plate 69, fig. 8; plate 76, figs. 76, 77; plate 77, figs. 78-82.

White. Postantennal organs (fig. 76) each with about 13 many-
lobed tubercles, of the Jtmetarius type. PseudocelU behind the

antennal bases 2 + 2, with wide ringlike borders (fig. 77), i^jitennae

shorter than the head. Sense organ of third antennal segment (fig.

78) with four papillae, three guard setae, a pair of sense rods and

two capitate coarsely tuberculate sense clubs. Dorsal pseudocelli

of body (fig. 8): 0, 1 + 1, 1 + 1, 1 + 1, 0, 0, 2 + 2, 2+2, 0; those of

the fourth and fifth abdominal segments being in obhque pairs.

Lateral and ventral pseudocelli absent. Unguis (fig. 79) stout,

curving, untoothed, Unguiculus gradually tapering from base to

apex, extending half as far as the unguis. Anal spines (fig. 80) two,

half as long as hind ungues, arcuate, on low contiguous papillae.

Clothing (fig. 81) of sparse, short, stiff setae and a few minute curv-

ing setae. Cuticular tubercles minute (fig. 82). Length, 1.3 mm,'

This is the only one of our known species which has, at the same

time, branched postantennal tubercles of the fimetarius type and
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anal spines. I have found it rather common among grass roots and

in the woods under damp logs.

lUinois: Homer, April 3, May 7, 8. Urbana, April 12, 18, October

26.

Cotypes.—Cat. No. 20761, U.S.N.M.

ONYCHIURUS FIMETARIUS Linnaeus, Lubbock.

Plate 69, fig. 9; plate 77, figs. 83-86; plate 78, figs. 87, 88.

Podura fimetaria Linnaeus, 1767.

—

Fabricius, 1793.

lApura fimetaria Burmeister, 1838.

—

Lubbock, 1868, 1873.

—

Packard, 1873.

—

Parona, 1879, 1888.—Oudemans, 1890.—Uzel, 1890, 1891.—MacGillivray,

1891.—Carpenter and Evans, 1899.

Lipura volvator Gervais, 1844.

AnuTophorus fimetarius Nicolet, 1847 (not of 1841).

Lipura inermis Tullberg, 1869, 1871, 1872.

—

Reuter, 1890, 1895.

—

Schott,

1891, 1894a, 18946, 1896.—MacGillivray, 1894.—Lie-Pettersen, 1896.

Lipura wrightii Carpenter, 1895, 1897.

Aphorura inermis Schaffer, 1896, 19006.—Carl, 1899.—Absolon, 1900a, 19006

1901a, 19016.—Krausbauer, 1902.—Schott, 1902.

Aphorura fimetaria Carl, 1899.

Onychiurus inermis Borner, 1902a.

—

Voigts, 1902.

Onychiurus fimetarius Agren, 1903, 1904.

—

Axelson, 1905a, 1906.

—

(Axelson)

Linnaniemi, 1907, 1912.

—

Collinge and Shoebotham, 1910.

—

Caroli, 1914.

White. Abdomen broad, rounded behind (fig. 9). Postantennal

organs (fig. 83) elongate, each with 8 to 17 branched tubercles. Pseu-

docelli of head as follows: Antennal base, 2 + 2; behind antennal base,

1 + 1 ;
posterior border of head, 1 + 1 or 2 + 2 ; ventral surface of head,

1 + 1 . Antennae shorter than the head. Sense organ of third anten-

nal segment (fig. 84) with four slender papillae, five guard setae, two

sense rods, and two ovate erect smooth sense clubs. PseudocelU of

body (fig. 9) as follows: Prothorax—dorsal, 1 + 1; proximal pre-

coxal segment, 2 + 2. Mesothorax—dorsal, 2 + 2; proximal precoxal,

2 + 2; antero-ventral, 1 + 1. Metathorax—dorsal, 2 + 2; proximal

precoxal, 2 + 2; antero-ventral, 1 + 1. First abdominal segment:

Dorsal, 3 + 3; lateral (base of ventral tube), 1 + 1; antero-lateral,

1 + 1. Second abdominal: Dorsal, 3 + 3; antero-ventral (behind

ventral tube), 1+1; postero-ventral, 1 + 1. Third abdominal:

Dorsal, 3+3; ventro-lateral, 1 + 1; postero-ventral, 1 + 1. Fourth

abdominal: Dorsal aspect, 5 + 5 (dorsal, 3 + 3 ; lateral, 2 + 2) ;
postero-

ventral, 1 + 1. Fifth abdominal: Dorsal, 3 + 3; ventral, 1 + 1.

Sixth abdominal: 0. Unguis (figs. 85, 86) slender, curvmg,

untoothed. Unguiculus gradually tapering, distally attenuate,

three-fourths as long as unguis. Anal spines absent. Anus ventral.

Clothing (fig. 87) of spai'se short setae, a little longer and stiffer on

the posterior part of the abdomen. Cuticular tubercles relatively

coarse (fig. 88); coarser on the head than on the body. Length,

often 1.8 mm.; maximum, 2.1 mm.
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I sent specimens from Massachusetts to Dr. Caesar SchaflFer, who
informed me that they were Lipura inermis Tullberg, the equivalent

of L. jimetaria Linnaeus, Lubbock; and I was able to verify his opin-

ion by an examination of many European specimens wliich he sent

to me.

In Swedish specimens Agren ('03) found 3 + 3 pseudocelU on the

posterior border of the head and found the unguiculus to exceed the

unguis in length. The same author ('04) gives the number of lateral

pseudocelli of each thoracic segment as 1 + 1 ; I find, however, 2 + 2

and record also several lateral and ventral pseudocelli not as yet
mentioned by European writers.

Packard's ('73) Lipura Jimetaria (Linnaeus), which I examined in

the Museum of Comparative Zoology, is this species

—

the Jimetaria of

Linnaeus as redescribed by Lubbock.
The form with eight or nine tubercles in each postantennal organ,

found in Europe and North America, varies into forms with a larger

number of tubercles, as Carpenter and Evans ('99) have noted.

The species from Japan that I referred to ApJiorura inermis Tullberg

(Folsom, '99) was named A. Jolsomi by Schaffer ('00a, p. 249), and
dijffers from inermis in the structure of the antennal sense organ,

as I have recently foimd (see Borner, '09, p. 104),

The fonn referred to inermis Tullberg by Guthrie ('03) is not
that species' but is the form described beyond as pseudojimetarius,

as I have found by an examination of some of Guthrie's specimens.

The Californian specimens that I have seen, collected by Miss

Gertrude A. Bacon, agree with European examples.

Tliis species is common in humus, under dead leaves, decaying

logs, or loose dead bark, in moss, in flower pots in dwelling houses,

and in greenhouses. In Europe it has been found also in caves and
occasionally on the seashore.

Onychiurus Jlmetarius is common throughout Europe, is widely

distributed in North America, and has been reported from Africa

and Sumatra.

Massachusetts: Belmont, March 27; Cambridge (m a greenhouse),

February 2, 7, March 1, July 17; Salem, A. S. Packard (M. C. Z).

Pemisylvania: Hazleton, W. G. Dietz.

Florida: E. Lonnberg (see MacGilUvray, '94).

California: G. Eisen (Cal. Acad. Sc); Santa Barbara, February 28,

Gertrude A. Bacon.

ONYCHIURUS PSEUDOFIMETARIUS. new species.

Plate 69, fig. 10; plate 78, figs. 89-94.

Aphorura inermis Guthrie, 1903.

White. Body slender; abdomen rounded posteriorly (fig. 10).

Postantennal organs (fig. 89) elongate, each with about 16 branched
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tubercles. Dorsal pseudocelli of head as follows (fig. 10): Antennal

bases, 2 + 2; behind antennal bases, 1 + 1; posterior border of head,

3 + 3. Ventral pseudocelli of head as follows: Anterior, 1 + 1; poste-

rior, 1 + 1. Antennae slightly shorter than the head. Sense organ

of third antennal segment (fig. 90) with five slender papillae, five

guard setae, two sense rods, and two subrcniform smooth oblique

sense clubs. Pseudocelli of body as follows—Prothorax: Pronotum,

0; proximal precoxal, 2 + 2; coxal, 1 + 1. Mesothorax and meta-

thorax: Dorsal, 3 + 3; antero-ventral, 1 + 1; proximal precoxal, 2 + 2;

coxal, 1 + 1. First abdominal segment: Dorsal aspect, 4 + 4; antero-

ventral, 1 + 1 ; base of ventral tube, 2 + 2 (lateral and posterior,

respectively). Second abdominal: Dorsal aspect, 4 + 4; postero-

ventro-lateral, 1 + 1 . Third abdominal: Dorsal aspect, 3 + 3; postero-

ventro-lateral, 1 + 1. Fourth abdominal: Dorsal, 3 + 3; lateral,

3 + 3 or 2 + 2; postero-ventro-lateral, 1 + 1. Fifth abdommal:
Dorsal, 3 + 3; postero-lateral, 1 + 1. Sixth abdominal: 0. Unguis

(figs. 91, 92) curved, untoothed. Unguiculus extending a little

more than half as far as the unguis, broadly lamellate proximally,

attenuate distally. Anal spines absent. Anus ventral. Clothing

(fig. 93) of short sparse setae, becoming longer and stiffer posteriorly.

Cuticular tubercles relatively minute (fig. 94). Length, 1.5 mm.
i^seudqfimetarius is close to fimetarius, the arrangement of most of

the dorsal pseudocelli being essentially the same in the two species,

though the former species differs in having no pronotal pseudocelli

and in having 3 + 3 pseudocelli on the posterior border of the head

(this latter condition occurring, however, as a variation in some
Swedish examples of jimetarius) . Psendojimetarms differs further

irom fmetarius in having four pseudocelli on the ventral surface of

the head and differs markedly in the structure of the sense organ of

the third antennal segment.

This is the form that Guthrie ('03) referred to Aphorura inerrnis

Tullberg, as I learned from a study of two of Guthrie's specimens,

loaned to me by Prof. Henry F. Nachtrieb.

This species occurs on damp soil under decaying logs or dead

leaves.

Illinois: Homer, April 2, 3, 9, May 7, 8, November 7. Urbana,

March 13, 17, April 3, 5, 11, 25.

Minnesota: April 8, J. E. Gutlirie (Univ. of Mmn.).

Cotypes.—C&t, No. 20762, U.S.N.M.

Genus TULLBERGIA Lubbock, Borner.

Tullbergia Lubbock 1876.

Stenaphorura Absolon 19006.

Mesaphorura Borner 1901a.

Boemeria Willem 1902.

Tullbergia Borner 19026.
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Body extremely slender, gradually tapering toward each end.

Head relatively smaU, narrower than the prothorax. Antennal
base absent in a few species. Postantennal organs each in a trans-

verse groove, a little behind the antennal base, with simple tubercles,

usually numerous. Sense organ of third antemial segment with

two or three papillae, or with papillae absent or represented by a

cuticular ridge; with two, three, or four guard setae; a pair of sense

rods; and two or tlii*ee sense clubs, smooth and straight or curving

toward one another; in addition there is usually an isolated ventro-

lateral sense club. Fourth antennal segment with curving sense

hairs, w^ith apical sense club and without subapical papilla. Tarsus

with one or two claws. Furcula absent. Anal spines 0-4, with

additional spine-like tubercles in a few species. Pseudocelli rarely

rudimentary.
TULLBERGIA COLLIS Bacon.

Plate 69, fig. 11; plate 78, fig. 95; plate 79, figs. 96-101.

Tullhergia collis Bacon, 1914.

White. Slender (fig. 11); five to six times as long as broad.

Postantennal organs (fig. 95) large, oblong-eUiptical, each with

about 75 tubercles in four parallel rows Pseudocelli large, with

wide rings. Dorsal pseudocelli of head (fig. 11) as follows: Antennal

bases, 1 + 1; posterior border, 1 + 1. Antennae shorter than the

head. Sense organ of third antennal segment (fig. 96) with four

guard setae; four low blunt papillae, sometimes reduced to an

irregular ridge; two clavate curving sense rods; two smooth clavate

or subreniform sense clubs curving toward each other; and an

inner clavate accessory sense club. Curving sensory setae of fourth

antennal segment (fig. 97) as follows: Two outer, one dorsal, five

inner. One pair of dorsal pseudocelli on each segment of the body
except the anal segment. Unguis (fig. 98) stout, curving, untoothed.

Unguiculus reduced, spiniform. Anal spines (figs. 99, 100) two,

arcuate, as long as hind ungues, on large contiguous papillae.

Clothing (fig. 101) of sparse short stiff setae. Length, 1.5 mm.
Tullhergia collis, the only known representative of its genus in

this country, was discovered in California, in the hills near Pomona
and Laguna Beach, and described by Miss Gertrude A. Bacon, who
kindly sent me cotypes which have enabled me to supplement the

original description.

Genus TETRODONTOPHORA Reuter.

Tetwdontophora Reuter, 1882.

Tetrodontophora Absolon, 1901c.

Tetrodontophora Borner, 1902a.

Head and body stout. Antennal base present. Postantennal

organs absent. Sense organ of third antennal segment with seven
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guard setae, 14 or 15 papillae in three rows, three erect sense clubs,

and two sense rods. Tarsus with two claws, the unguis being

pseudonychiate (as in Tomocerus). Furcula present, normally

developed, on the fourth abdominal segment. TenaciUum present.

Anal and genital segments confluent. Abdomen posteriorly six-

lobed, with two anal spines and four spine-like tubercles.

The genus Tetrodoniophora, which has not as yet been found on

this continent, is based upon the European T. hielanensis Waga
igigas Renter), a cavernicolous species, dark blue, and of relatively

large size, attaining a length of 9.2 mm.
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EXPLANATION OF PLATES,

Plate 68.
Fig. 1. Onychiums similis, X47.

2. Onychiurus cockleifX^O.

3. Onychiurits subtenuis, X43.
4. Onychiwnis litoreiis,X'i5.

5. Onychiums armatus, X44.
6. Onychiums pseudarmatus,X25.
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Plate 69.

Fig. 7. Onychiuriis dentatus,XlQ.

8. Onychiurus ramosus,XQ2.

9. Onychiurus fimetarius,X'iO.

10. Onychiurus pseudofimetarius,XGl-

11, Tullbergia collis,X'^^-

Plate 70.

Fig. 12. Onychiunts similis, left postantennal oi^an,X1120.

13. Onychiurus similis, left antennal sense organ, X1120.

14. Onychiurus similis, left hind foot, X 652.

15. Onychiurus similis, anal segment, X 166.

16. Onychiurus similis, left anal spine, X 652.

17. Onychiurus similis, clothing, median dorsal line of first abdominal 8^-

ment,X346.

18. Onychiurus similis, cuticular tubercles of body, X 652.

19. Onychiurus cocklei, right postantennal organ, X 1232.

20. Onychiurus cocklei, left antennal base, X 200.

Plate 71.

Fig. 21. Onychiurus cocklei, left antennal sense organ,X 1120,

22. Onychiurus cocklei, left hind foot,X 652.

23. Onychiurus cocklei, anal segment, X 166.

24. Onychiurus cocklei, right anal spine, X400.

25. Onychiurus cocklei, clothing, median line of metanoturn, X 300.

26. Onychiurus cocklei, clothing, median dorsal line of first abdominal seg-

ment, X 520.

27. Onychiurus cocklei, clothing, median dorsal line of first abdominal seg-

ment, X 346.

28. Onychiurus cocklei, cuticular tubercles of body, X 652.

Plate 72.

Fig. 29. Onychiurus subtenuis, left postantennal organ,X 1120.

30. Onychiurus subtenuis, left postantennal organ,X 1120.

31. Onychiurus subtenuis, left antennal base,X346.

32. Onychiurus subtenuis, left antennal sense organ, X 1120,

33. Onychiurus subtenuis, right hind foot, X 652.

34. Onychiurus subtenuis, anal segment, X 166,

35. Onychiurus subtenuis, left anal spine, X 260.

36. Onychiurus subtenuis, anal spines, X260.

37. Onychiurus subtenuis, clothing, median dorsal line of first abdominal seg-

ment, X 346.

38. Onychiurus subtenuis, cuticular tubercles of body, X 652.

Plate 73.

Fig. 39. Onychiurus litoreus, right postantennal organ, X 504.

40. Onydiiurus litoreus, right mid foot, X 980.

41. Onychiurus litoreus, anal spines, X 652.

42. Onychiurus litoreus, cuticular tubercles of body, X 652.

43. Onychiurus armatus, right postantennal organ, X 1120,

44. Onychiurus armatus, pseiidocellus of antennal base, X 1120.

45. Onychiurus armatus, right antennal sense oigan, with six papillae aa an

abnormality, X 1120.
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Fig. 46. Onychiurus armatus, right hind foot, X 614.

47. Onychiurus armatus, ventral aspect of rudimentary furcula, X652.
48. Onychiurus armatus, left aspect of rudimentary furcula, X386.
49. Onychiurus armatus, left anal spine, X 386.

50. Onychiurus armatvis, clothing, median dorsal line of first abdominal s^-
ment,X346.

51. Onychiurus armatus, cuticular tubercles of body, X 652.

Plate 74.

Fig. 52. Onychiurus jpseudarmatus, postantennal organ, X 646.

53. Onychiurus pseuAarmatus, left antennal base, X 394.

54. Onychiurus pseudarmatus, right antennal sense organ, X 1120.

55. Onychiurus pseudarmatus, left fore foot, X380.
56. Onychiurus pseudarmatus, left hind foot, X380.
57. Onychiurus pseudarmatus, ventral aspect of rudimentary furcula, X 652.

58. Onychiurus pseuAirmatus, left anal spine, X 226.

59. Onychiurus pseudarmatus, clothing, median dorsal line of first abdominal

segment, X 226.

60. Onychiurus pseudarmatus, cuticular tubercles of body,X 652.

Plate 75.

Fig. 61. Onyc/itwrMs octopunctofMS, right postantennal organ, X 434.

62. Onychiurus octopunctatus, right anntennal sense organ, X 868.

63. Onychiurus octopunctatus, left hind foot,X434.

64. Onychiurus octopunctatus, left anal spine, X425.

65. Onychiurus dentatus, right postantennal organ, etc.,X1120.

66. Onychiurus dentatus, deeper structure of postantennal organ, X868.

67. Onychiurus dentatus, base of right antenna, X254.

68. Onychiurus dentatus, left antennal sense organ, X1120.

Plate 76.

Fig. 69. Onychiurus dentatus, right hind foot,X346.

70. Onychiurus dentatus, right mid foot, concave aspect, X346.

71. Onychiurus dentatus, anal spines, X400.
72. Onychiurus dentatus, right anal spine, X400.

73. Onychiurus dentatus, clothing, median dorsal line of first abdominal seg-

ment, X 166.

74. Onychiurus dentatus, clothing, median line of metanotum,Xl66.

75. Onychiurus dentatus, cuticular tubercles of body,X 652.

76. Onychiurus ramosus, left postantennal organ, X 1120.

77. Onychiurus ramosus, left antennal base,X 652.

Plate 77.

Fig. 78. Onychiurus ramosus, right antennal sense organ,X 1640.

79. Onychiurus ramosus, left hind foot, X 980.

80. Onychiurus ramosus, anal spine,X 980.

81. Onychiurus ramosus, clothing, median line of first abdominal segment,X346.

82. Onychiurus ramosus, cuticular tubercles of bod\ ,X652.

83. Onychiurus fimetarius, right postantennal organ. X1120.
84. Onychiurus fimetarius, left antennal sense organ, X1120.
85. Onychiurus fimetarius, right hin.i i;jot,X486.

86. Onychiurus fimetarius, right hind loot, X 466.
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Plate 78.

Fig. 87. Onifchiurus fiinetarius, clothing, median line of first abdominal segment,

X346.

88. Onychiurus finietarius, cuticular tubercles of head,Xll20.

89. Onychiurus pseudofimetarius, right postantennal organ, X 1120.

90. Onychiurus pseudofimetarius, left antennal sense organ, XI 120.

91. Onychiurus pseudofimetarius, left hind foot,X<552.

92. Onychiurus pseudofimetarius, left hind foot, X 780.

98. Onychiurus pseudofimetarius, clothing, median line of firet abdominal seg-

ment, X340.

94. Onychiurus pseudofimetarius, cuticular tubercles of head, X 1120.

95. Tullbergia collis, right postantennal organ,X 1120.

Plate 79.

Fig. 96. Tullbergia collis, right antennal sense organ, X 1680.

97. Tullbergia collis, dorsal aspect of fourth antennal segment of right side,

X1120.

98. Tullbergia collis, left fore foot,X652.

99. Tullbergia collis, anal spines, X652.

100. Tullbergia collis, right anal spine,X 652.

101. Tullberaia collis, clothing, median line ot first abdominal segment, X520.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 68

North American Onychiurinae.

For explanation of plate see page 656.





U. S. NATIONAL MUSEUM
PROCEEDINGS, VOL. 53 PL. 69

10

North American Onychiurinae.

For explanatjon of plate see page 657.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 70

^^^^C^
"^^^^^r^^^

,..
C..uZ_

17

12

oi°o
o^o

'o^oo^o

18

r'~^C_PC5^C^^^—>, ig

13

\.kiJ

20

North American Onychiurinae.

For explanation of plate see page 657.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 71

^ ) )
^

2t

o

23

,./-(..
^-^f/-^:

\So^ o o r

Vr/-;dxx.po C(-

24

25

ooo
oooo
ooO

2S

26

North American Onychiurinae.

For explanation of plate see page 657.





U. S. NATIONAL MUSEUM

ooooooo

PROCEEDINGS, VOL. 53 PL. 72

05^

ooo o
OOOOOOOOQqO

'°%^°io^V2o°°"'

• 36

North American Onychiurinae.

For explanat'on of plate see page 657.

31





U, S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 73

39

42

43

oo
oo

S°-ro°o o 0°

o Oo,o o

5/

North American Onychiurinae.

For explanation of plate see pages 657-658.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 74

.-Rf>°,«'oV,

52

North American Onychiurinae.

For explanation of plate see page 658.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 75

>ooO°§SS°

North American Onychiurinae.

For explanation of plate see page 658





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL, 53 PL. 76

„ °J^^ ~'^°0 o o .

71

73

.\...>v:

OqOo
o o

75
76

74

North American Onychiurinae.

For explanation of plate see page 658.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 77

./
...-• ^'Oix

78

81

82

North American Onychiurinae.

For explanation of plate see page 658.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 78

/^ ^ /-

87

90

o°Oo
o Oo
Oo

94

93

North American Onychiurinae.

For explanation of plate see page 659.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 53 PL. 79

' O O ° O
o o o"

Oo O Of
o o -

00°
101

O >T~1
I"-.

North American Onychiurinae.

For explanation of plate see page 659.





INDEX/

Page.

Abella amerieana 445

Acirsa menesthoides 474

Acordulecera hicoriae 157

Aenoplex carpocapsae 461

nigrosoma 400

plesiotypus 400

Allantus unicinctus 389

Alosa sapidissima 59

Alsophis augulifer 282

adspersus 283

Ambystoma nigrum 401

Ameiva aviberl 275

Amethyst, the color of, rose and blue varieties

of quartz 553

Ammobia ichneumonea 240

pemisylvanica 240

Amphibians and reptiles, Cuban, collected

for the United States National Museum
from 1899 to 1902 259

Amphisbaena cubana 277

Ancistrocerus lucidus 235

sexcingulatus 235

sutterianus 235

tahoensis .• 235

Angitla milleri 159

tineavora 160

Anguilla bostonensis 59

Anodonitos wymani 382

Anolis alutaceus 271

angusticeps 272

argenteolus 270

carolinensis 272

cristatellus 271

cquestris 268

homolechis 268

loysiana 271

lucius 270

mestrei 272

porcatus 272

sagrei 270, 271

Anthophilus multiraaculatus 244

paciflcus 244

Anurophorus fimetarius 649

Apanteles diacrlsiae 198

Aphelidoidea plutela 447

Aphorura ambulans 644

arctica 644

cocklei 640

dentata 047

fimetaria 649

Inermis 650

lutea 640

montis 640

octopunctata 647

Aporinellus califomicus 210

Page.

Arrhyton fulvum 280

quenselii 288

redimitum 287, 288

taeniatum 286

vittatum 286, 287, 288

Astichus bimaculatipennis 449

Atractodes fusiformis 540

incompletus 541

mellipes 551.

Bartsch, Paul. A monograph of West Amer-
ican MelanellidmoUusks 295

Bathythrix kuwanae 458

pimplae 458

tibialis 458

Batillipes eaudatus 252, 253, 254

mirus r 251, 253, 2.54

Bear-animalcule from the coast of North
Carolina, a new species of 251

Beard, R. E., and Thomas L. Watson. The
color of amethyst, rose, and blue varieties

of quartz 553

Belepharipus ater 243

Bembix spinolae 249

Bird, passerine, fossil, from the Florissant

of Colorado 453

Bird-louse found on three different species

of troupials, an asymmetrical 231

Birds, generic names applied to, diu'ing 1906

to 1915, with additions and corrections to

Waterhouse's "Index Generum Avium".

.

565

Boethus daeekei .<< 162

howardi 162

schizoceri 162

Bonellia terebellata 348

Boreoscala condbni 473

pluricostata 473

Brevoortis tyrannus 59

Bufo longinasus 261

peltocephalus 261

Bulimus terebellatus 348

Cacicus microrhynchus 231

Cadea blanoidos 277

Caenocryptus newcomerl 463

Calcite in siliciiled wood, a remarkable
occurrence of 227

California, a report on a collection of hjTnen-

optera (mostly from), made by W. M.
Oillard 23*

California Pliocene, a new 5pedes of crab

from the 451

Cancer antennarius 452

orbanus 451

Caranx crysos 68

Cardiodectes bellottil 63, 55

medusaeus 51, 52

1 A specially prepared index accompanies S. A. Robwerand M, Fagau's paper on The type-^pecles of

the genera of the Cynipoidea or the gall wasps and parasitic Cynlpoids (this volume, pp. 367-380) and
therefore the titles in that paper are omitted from this Index.

661



662 INDEX.

Page.

Carpinus caroliniana 158

Cassicus cristatus 231

Catanoscala oregonensis 473

Celestus de la sagra 275

Cemonus girTardi 246

Ceratophorns teuax 246

Cerceris ealifornica 244

flnitima 244

ChaeretjTniiia ashmeadii 465

minuta 465

Chalcld-flies, notes and descriptions of mis-

cellaneous 445

Chamaeleolis chamaeleonides 267

Cheiloueurus dactylopil 448

Chelonus phthorimaeae 199

Chemnitzia raugii 298, 337

Chlorion cyaneum 240

Chrysocharas mallochi 213

Chrysopophagus kansensis 447

Cirostrema funiculata 487

Cirrospilus ocellatus 446

Clypeaster gatuni 489, 491

laneeolatus 489,490

Cockerell, T. D. A. Some fossil insects from

Florissant, Colorado 389

ColUpravus parvus 79

Colorado, fossil remains of what appears to be

a passerine bird from the Floris-

sant shales of 453

Some fossil insects from Florissant. 3S9

Coluber ciu-sor 284

Conchoderma virgatum 18

Copepods, North American parasitic, belong-

ing to the Lernaeidae, with a revision of

the entire family 1

Coryphaena equisetus 68

Cosmophorus pityophthori 163

Costa Rica and Panama Canal Zone, fossil

echini^of 489

Crab, a new species, from the California Plio-

cene 451

Crabro imputus 242

latipes 243

largior 243

(Solenius) ferrugineipes 242

(subg?) nokonis 242

vicinus 243

Craterocerus califomicus 234

Cremastini of America north of Mexico, a re-

vision of the hymenopterous insects of the

tribe 503

Cremastus aclculatus 548

(Cremastus) brevicauda 528

brevipetiolus 525

eookil 530

decoratus 528

epagoges 531

evetriae 530

facilis 527

fermgineus 520

flaviceps 521

forbesii 532

gracilipes 520

gracilis 519

graciliventris 522

longigenalis 516

Cremastus (Cremastus) longiventris 517

minor 523

platynotae 526

rutieeps 518

tortricidis 528

decoratus 528

forbesii 532

fusiformis 540

graciliventris 549

granulatus 549

hartil 549

longicaudus 551

longinenalis 510

meUipes 551

nemoralis 550

piceus 551

Proclitus longicaudus 551

mellipes ' 551

royi 551

rectus 550

rostratus 510

royi 551

spectator 510

(Zaleptopygus) anomalus 542

bilineatus -545

cleridivorus 534

fuscipennis -543

gallaecola 546

hyalinipennis 546

incompletus 540

mordellistenae 539

nigriclypealis 543

obereae 548

orbitalis 548

plesius 535

retiniae 537

rohweri 541

rosae 536

rostratus 532

simiUs 535

terebratus 539

tetralophae 537

viereckii 544

Crocodylus acutus 289, 290

rhombifer 289

Cryptus ferrugineus 158

koebelei 158

Itlicrocryptus osculatus 457

Cuba, amphibians and reptiles collected from,

for the United States National Museum from

1899to 1902 .\ 259

Currie, Bertha P. Gomphus parvidens, a

new species of dragonfly from Maryland . .

.

223

Cushman, R. A. A revision of hymenopter-

ous insects of the tribe

Cremastini of America

north of Mexico 503

Eight new species of reared

Ichneumon-flies, with
notes on some other spe-

cies 457

Cyclura cyclura 273

Cylindrosoma auriciilatum 413

Cynipoidea, or the gall wasps and parasitic

Cynipoids, the type-species of the genera of

the 357



INDEX. 663

Page.

Cynlpolds, parasitic, the type-species of the

genera of the Cynipoidea, or the gall wasps
and 357

Cyprinus carassius 3

Dall, William Healey. Notes on the shells

of the genus Epitonium and its allies of the

Pacific coast of America 471

Dasymutilla aiircola 239

Degeeriella asymmetrica 231

Deiroptyx vermiculata 268

Dentiscala crenatoides 473

crenimarguiata 473

inscnlpta 473

nesiotica 473

Derostenus pallipes 214

Desmognathus auriculatus 412

brimleyorum 393,394,414

fusca 393,394,415

auriculata 412

fusca 407,410

var. auriculata 413

fuscus 407

haldemanni 415

monticola 421

niger 401

nigra , 393

oehrophaea carolinensis .... 394, 417

ochrophaea 415

quadrtmaculata 401,403,421,422

Desmognathus salamanders of the genus 393

Dienopus howardii 248

Dioctria florissantina 392

(?) pulveris 392

Diospilus califomicus 1G4

neoclyti 165

wasiiingtonensis 163

Diplectron bidentatus 247

Diplodon, new species of South American
fresh-water mussels of the genus. 381

charruanus 383

felipponei 381

fortis 382

mimus 383

peculiaris 386

perplexus 384

piceus 385

nidus 382

santa mariae 386

semigranosus 3S7

suppositus 385

trivialis 386

Dollchoselephus cockerelU 508

Dragonfly from Maryland, Gomphus parvi-

dens, a new species of 223

Dromicus cursor 284

fugiti\Tis 285

Dunn, Emmett R. The salamanders of the

genera Desmognathus and Leurognathus.. 393

Echini, fossil, of the Panama Canal Zone and
Costa Rica 489

Echinolampas semiorbis 489,498

Echiniscoides sigismundi 251

Eleutherodactylus auriculatus 262

cuneatus 262

dimidiatus 262

ricordii 261

varlans 263

Page.

Emphytus mellipes, var. albolabris 152

Encope annectans 489,491,493,494

grandis 494

macrophora 497, 498

megatrema 489,496
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platytata 489,494,495

tenuis 496
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apiculatum 480
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berryi 483
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brunneopictum 474
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cataluiae 484
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colpoicum 478

columbianum 481
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crebricostatum 478
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habeli 48S
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imbrex 486

imperforatum 476

indianorum 477
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mazatlanicum 474

mexicanum 474
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zephyrium 484
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francisci 439
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lambei 437,441,442,443

Equus lambei, description of a new species of
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Jackson, Robert Tracy. Fossil echini of
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andreae 285

nebulatus 285
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retexta 317
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the Hessian fly (Mayetiola

destructor Say) 255
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Penella antarctica 116

costai Ill

exocoeti 115
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rubra 112,119

sagitta 107, 109, 1 13

sultana 1 12

Pepsis formosa 239
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slmilaris 155
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Polygnotus hurkei 170
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rangii 337
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panamensis 490, 500
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birmensis 151
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variata 233

Tenthredo gribodoi 151

Tetrakentron synaptae 251

Tetrastichus ainsliei 214
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euplectri 215

Therodamas serrani 41

Thripoctenus americensis 448

Tretanorhinus variabiUs 282

Tricliogramma retorrldum 447

Trifiu' tortuosus 102
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Triton niger 401,407
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Triturus fuscus 393, 407

Tropidophis bucculenta 279
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maculatus 281
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moreletii 281
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semicinctus 281
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Tullbergia bielanensis 653
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Turbo scalaris 471
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cremasta 293

Wherry, Edgar T. A remarlcable occurrence
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mickcl 175

virglniana 175
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Yukon territory, description of a new species

of extinct horse, Equus lambei, from the

Pleistocene of 435

Zaleptopygus obereae 548

Zarynchus wagleri 231
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