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GENERAL DISCUSSION

Introduction

The quarter century following the appearance in 1925 of the Rathbun
monograph, “The Spider Crabs of America”, has been a period of
intensive exploration in the eastern Pacific, unrivaled since the pioneer
investigations of the United States Exploring Expedition, the Hassler,
and the Albatress, and in some respects exceeding them in productivity.
Numerous well-organized and splendidly equipped expeditions have
converged upon the Gulf of California, the Bay of Panama, and the
Galapagos Islands, accompanied by carcinologists of a younger genera-
tion whose experience in the field has found expression in a growing
body of literature in which distributional, ecological, and behavioristic
factors are emphasized. The establishment of the Allan Hancock Foun-
dation as a permanent repository for the marine invertebrates obtained
by the Velero IIT and Felero IV has served to attract to the west coast
other major collections gathered during this most fertile period.

The publication by Balss (1929) of a suggested revision of the Oxy-
rhyncha invited changes in the classification adopted by Rathbun, which
was essentially that of Alcock (1895). The use of the male first pleopod
as a taxonomic character, revived by Stephensen (1945) after a period
of neglect since Brocchi (1875), provided a fertile field for investiga-
tion. It is not surprising, therefore, that the application to this large
mass of specimen material of a new analysis and an improved technique
should result in a clarification of the interrelationships of the genera and
species of Pacific American Majidae and the placing of their systematics
on a firmer basis than has been possible heretofore.

If a single example may be chosen to illustrate the great strides that
have been made in our knowledge of the occurrence of majid species in
the eastern tropical Pacific, let it be the genus Podockela, of which Rath-
bun (1925) was unable to list a member south of Cape San Lucas, with
the exception of P. margaritaria of the Galapagos Islands. With the
addition of new species described by Finnegan (1931), Garth (1939,
1940, and the present volume), and the extension of range of species
previously reported from the Lower California-Gulf of California region,
the number of species of Podochela known to inhabit eastern Pacific
waters has been increased to 10, a number equaling the representation
of the genus in the western Atlantic. To cite a similar example from
among the Parthenopidae, the genus Parthenope Weber was represented
from the eastern Pacific in the collections of the U. S. National Museum
as recently as 1925 by an even dozen specimens, of which nine were of

(1]
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the single species P. exilipes, collected by the Albatross off Lower Cali-
fornia, in the Bay of Panama, and in the Galapagos Islands. As a result
of Velers III collecting, the range of this species has been extended to
Peru, while P. depressiuscula and P. excavata, represented by specimens
from Panama only, became known from numerous localities. In addition,
two species known only from the literature, P. hyponca and P. triangula,
were rediscovered, while still another species is made known in these
pages.

Source of Materials

The cruises of the Velero III from 1931 to 1941 and of the Velero IV
from 1949 to 1955, in which W. L. Schmitt, F. C. Ziesenhenne, and the
writer participated as carcinological collectors, have been the principal
source of the specimen material herein reported. However, the restriction
of the activities of the Allan Hancock Pacific expeditions to the territory
between San Francisco, California, and San Juan Bay, Peru, including
offshore islands, has necessitated drawing upon other sources for mate-
rial from north and south of these limits. Thus specimens from Alaska
and from Chile collected by the A4/batross have been made available by
the U. S. National Museum, specimens from Galapagos and Juan Fer-
nandez Islands collected by the Hassler have been loaned by the Museum
of Comparative Zoology, and specimens from the recent Lund Uni-
versity Chile Expedition collected by professors E. Dahl and H. Bratt-
strom have been made available in advance of publication in the official
expedition reports.

Supplementing Velero 111 material are collections from Peru obtained
by W. L. Schmitt while traveling under a Walter Rathbone Bacon
Fellowship of the Smithsonian Institution in 1926; from Ecuador by
R. Paessler in 1895 {(courtesy Hamburg Museum) ; from Panama by
students of Elinor D. Robson in 1939; from Acapulco, Mexico, by C. L.
Hubbs in 1946 and E. Y. Dawson in 1947; and from the Gulf of Cali-
fornia by S. A. Glassell in 1940, by C. L. Hubbs (J. Rodriguez, collec-
tor) in 1947, by B. W. Halstead in 1949, and by W, N. Smith, II, in
1951. From the west coast of Lower California are specimens from San
Ignacio Lagoon collected by M. W. Johnson in 1950, from Scammon
Lagoon, Cedros Island, and Guadalupe Island by M. W. Williams in
1946, and from Guadalupe Island by C. L. Hubbs in 1946 and 1950.

From the southern California-Channel Islands area are early collec-
tions of the dnton Dohrn made by A. B. Ulrey, P. L. Greeley, P. S.
Barnhart, and Elmer Higgins, dating back to the Venice Marine Labora-
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tory, precursor of the Allan Hancock Foundation; and collections made
by T. A. and Beatrice L. Burch from 1939 to 1941, containing dredged
specimens from Santa Monica Bay. Others contributing material from
this area and north to Monterey are K. O. Emery, C. L. Hubbs, 1. A.
McCulloch, R. J. Menzies, J. L. Mohr, R. Morrison, C. L. Wright,
and F. C. Ziesenhenne.

From northern California are collections made at Tomales Bay by
P. B. Quyle and F. Gale in 1946, in Marin and Sonoma Counties by
R. J. Menzies in 1948-1949, in Sonoma County by L. O. Miles in
1949-50, and in Mendocino County by W. K. Emerson and J. L. Bar-
nard in 1949,

Material from Oregon was provided by 2 Hancock Foundation field
trip to Coos Bay in the summer of 1942, Material from Washington
came from the University of Washington Oceanographic Laboratories,
Friday Harbor, E. F. Swan and D. L. Ray, in 1948-49; from Walla
Walla College Biological Station, Anacortes, B. W. Halstead and H. C.
Coffin, in 1949-51; and from the University of Washington Ocean-
ographic Laboratories, Seattle, J. W. Slipp, in 1951.

Specimens from British Columbia were obtained by the writer while
a guest aboard the Pacific Biological Laboratory ship Investigator, oper-
ating in Burrard Inlet near Vancouver in 1949. Comparative material
from Arctic Alaska was provided from Point Barrow by G. E. Mac-
Ginitie in 1950.

In addition to material sent to him at the University of Southern
California, the writer has examined specimens in the following Pacific
Coast institutions at which collections of Brachyura are kept: San Diego
Museum of Natural History, San Diego; Los Angeles Museum of His-
tory, Science, and Art, Los Angeles; Hopkins Marine Station, Pacific
Grove; Stanford Museum of Natural History, Palo Alto; California
Academy of Sciences, San Francisco; University of Washington Ocean-
ographic Laboratories, Friday Harbor; and Provincial Museum, Vic-
toria, B. C.

Method of Study

In reviewing the species of majid crabs from the Pacific coast of the
Americas it was deemed unnecessary to repeat the early work of M. J.
Rathbun, who in 1896 visited the principal museums of Europe, examin-
ing the types of J. C. Fabricius at Copenhagen, of Herbst at Berlin, of
Saussure at Geneva, of H. and A. Milne Edwards at Paris, and of
Miers at London, and established the identity of specimens then in the
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collections of the U. S. National Museum with New World species
described by these authors. Therefore the writer has confined his per-
sonal investigations to the Smithsonian collection, and to collections of
other institutions of eastern North America in which crustacean type
material is located; namely, the Museum of Comparative Zoology at
Harvard, the New York Zoological Society and the American Museum
of Natural History in New York, and the Philadelphia Academy of
Sciences. At each of these institutions specimens collected by the Velero
IIT were compared with types or with previously determined material,
and in this way the identity of specimens in the collection of the Allan
Hancock Foundation with species described or identified by early Amer-
ican carcinological workers was established. Basic to the Hancock Foun-
dation collection is a set of specimens determined for F. C. Ziesenhenne
and the writer prior to 1937 by the late Miss Rathbun and containing
most of her west coast brachyuran species.

Although the European types were not reéxamined, letters of inquiry
concerning the safety of type collections were directed to institutions in
the principal cities of Europe, several of which were subjected to aerial
bombardment in World War II. Favorable replies were received from
curators in London, Paris, Hamburg, Turin, and Geneva. The absence
of a direct report from Naples leads to the belief that the types of Cano
have been destroyed, a circumstance attested to by Dr. Lucia Rossi of
the Turin Museum.

The early west coast collections were destroyed by a series of major
catastrophes: the types of Lockington in the California Academy of
Sciences by the San Francisco earthquake and fire in 1906; the Chilean
collection of Porter by the Valparaiso earthquake and fire of the same
year; the Mexican collection of A. Milne Edwards by the shelling of
Paris in 1870; and the west coast material of Stimpson, sent him by the
Smithsonian Institution, by the Chicago fire of October 8, 1871. Less
spectacular, but equally effective, were the slow disintegrative processes
which in time claimed the types of Bell in Britain and of Dana in
America.

The destruction of types raises the question of establishing substitute
types, called neotypes, a practice gaining favor among systematists and
in the writer’s opinion clearly justified in the case of many west coast
brachyuran species. However, in view of the recommendations of the
Fourteenth International Congress of Zoology, and in deference to the
opinions of his colleagues, the writer has refrained from designating
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neotypes except when required for stability or for the solution of a
nomenclatorial problem.

Although their types are no longer extant, the classic descriptions of
Bell, Dana, Stimpson, and A. Milne Edwards, together with those of
H. Milne Edwards, Miers, Faxon, and S. I. Smith, whose types escaped
destruction, are still available, although found in books and journals
which are becoming increasingly rare and difficult to obtain. Because of
their excellence, as well as their historic interest, a number of these early
descriptions have been incorporated in the account which follows, modi-
fied only to the slight extent needed to bring their often antiquated termi-
nology into conformity with present day usage and into harmony with
the original portions of the text.

Unfamiliar with the North Atlantic fauna and without access to the
large collections of the east coast or of Europe, the west coast worker
has labored under a distinct handicap. For the westward course of civili-
zation and of science decreed that European species should become known
before eastern American, and they in turn before western American.
In many cases a Pacific species is described only in those minor particu-
lars in which it differs from a related and earlier described Atlantic
form. Such dependent or satellite descriptions have here been recast in
such a way as to attribute to the Pacific species, independently of the
Atlantic one, those characters shared in common. The Pacific worker,
therefore, may proceed with confidence, knowing that he will not be
required to consult either descriptions or specimens to which he does
not have ready access for the identification of his material.
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SYSTEMATIC DISCUSSION

Historical Review

Since the original definitive work by H. Milne Edwards (1834),
there have been four major revisions of the oxyrhynchous crabs of world-
wide scope, those of Dana (1851b), Miers (1879¢), Alcock (1895), and
Balss (1929). Between each of the dates mentioned the number of
genera to be considered was progressively increased: before Miers by
Stimpson, before Alcock by A. Milne Edwards, and before Balss by
Rathbun. Since, with the exception of Dana and, to a minor extent,
Miers, describer and reviewer were not the same person, each subsequent
reviewer was confronted by a confusion less and less of his own con-
triving.

It should not be inferred from the foregoing statement that each
revision was revolutionary in character, completely upsetting the existing
arrangement, nor that the workers whose efforts were purely descriptive
were therefore irresponsible. Rather, each review rested securely upon its
predecessor by a generation, and it was only when the newly discovered
species and the genera erected to receive them failed to find accommo-
dation within the existing framework that the higher concepts of sub-
family and family were redefined. In a field which in the last century
and a quarter has witnessed such intense activity, this periodic bursting
of bounds was inevitable.

The classification employed at present may be traced directly to the
three tribes proposed by the elder Milne Edwards (1834), whose Mac-
ropodiens and Maiens became the Maiinea of Dana and of Miers, the
latter settling upon three families, the Inachidae, Maiidae, and Periceri-
dae, rather than Dana’s five. Reduced to subfamilies and increased to
four by Alcock, who withdrew the Acanthonychinae from the Inachinae,
these are the primary subdivisions of Rathbun (1925) and other latter-
day workers. The Parthenopiens of Milne Edwards have been given
equal rank with his other two tribes since the time of Dana. In some
respects Alcock’s work represented a return to the earlier writers, par-
ticularly Dana; however, his four subfamilies of the Maiidae were an
improvement on Dana’s five families of the Maioida, and his genera
were distributed in a more natural manner. The system continued to
suffer, however, from the predilection of Miers and Alcock for an
arrangement based upon orbital configuration alone.

It is perhaps too soon to determine whether the system proposed by
Balss (1929) will rank with those of his distinguished predecessors, or
will lapse into desuetude with those of De Haan (1833-30) and Strahl

[7]
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(1861). The fact that it is based not on one character, but on multiple
characters, each the manifestation of a sound developmental principle,
argues well for its widespread use. In brief, Balss recognizes four cri-
teria of development which may be looked for in each of the Alcockian
subfamilies: (1) the presence of the interantennular spine, which is
the true rostrum of the zoea, the so-called rostrum of the adult being a
secondary outgrowth of the front (fide Cano) ; (2) the degree of fusion
of the paired rostral horns along the median line to form a single beak
or rostrum; (3) the amount of coalescence of the abdominal segments
in the two sexes; and (4) the presence or absence of a supplementary
spine (“Interkalardorn”) between the pre- and postorbital spines. The
most primitive genera in each group would then be characterized by
having an interantennular spine, a double rostrum, seven free abdominal
segments in both sexes, and a spine intercalated between the inner and
outer orbital spines. (This is true of Macrocheira of the Inachinae, of
Notolopas of the Pisinae, and of Maiopsis of the Majinae. It is not true
of any genus of the Acanthonychinae, all of which lack the intercalated
spine.)

The nature and extent of dislocation of the present (Rathbun)
arrangement caused by the application of this system to the New World
forms is best illustrated by the Inachinae, where Eurypodius is lifted
from its time-honored position next Oregonia and placed beside Macro-
cheira, the most primitive member of the group. At the same time the
order of the remaining genera is reversed, the subfamily attaining its
highest development with long-limbed, long-beaked forms like Podochela
and Stenorynchus, rather than with short-horned, doubly-rostrate Col-
lodes, with which the present arrangement ends.

In extending the system of classification proposed by Balss and in
adapting it for the first time to the American brachyuran fauna, the writer
has seen fit to retain for practical reasons the subfamilial designations of
Alcock, with the exception of the Ophthalmiinae, withdrawn by Balss
from the Majinae, where it constituted the subsection Stenocionopoida
of Alcock, and the restricted subfamily Majinae, called by Alcock the
Maioida. This is done to take advantage of Stephensen’s (1945) analysis
by subfamilies of the male pleopods, and because of belief that the
presence or absence of a single spine, even though it be the intercalated
orbital spine, does not in itself constitute sufficient grounds for the setting
up of new subfamilies. Rather, this would appear to be inherent in the
process of evolution of the orbit, which, according to Balss, is proceeding
independently, but along parallel lines, in each of the Alcockian sub-
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families. In each subfamily of the Majidae as presently constituted, with
the exception of the Acanthonychinae, it should be possible to separate
on the one hand genera with this character, and on the other hand genera
without this character, as Balss has done in the Inachinae with his groups
Macrocheiroidea and Camposcioidea. His division of the Pisinae of
Alcock into Pisinae sensu restr. and Hyasteniinae, and his separation of
the Macroccelominae from the Mithracinae on the strength of this one
character appear inconsistent with the principles expressed and are not
herein adopted. Nor do the groupings suggested by the male first pleopods
support a division along these lines. Those wishing to make use of the
subfamilies of Balss, insofar as they further divide the Pisinae and
Mithracinae as here recognized, will find them given as subdivisions in
the keys to these subfamilies, where they form natural groupings of
genera.

In addition to the characters proposed by Balss in the work cited, the
writer considers of equal importance the shape of the male abdomen and
the structure of the male first pleopod. On the strength of these characters,
plus some evidence of similarity of larval stages, a new subfamily, the
Oregoniinae, has been erected. To Oregonia, type genus and primitive
member, are united Hyas and Chionoecetes, which share with Oregonia
the broad and deeply inserted terminal segment of the male abdomen
and a male first pleopod with filamentous setae. The subfamily is of
circum-Arctic distribution, extending into temperate waters on the east
and west coasts of North America and Eurasia. Its placement in the
systematic arrangement may be questioned ; however, it is the Acanthony-
chinae and Ophthalmiinae that are the anomalous groups, the interpola-
tion of which should not be allowed to obscure the relationship of the
Inachinae through the Oregoniinae to the Pisinae.

The Parthenopidae have been considered a small and somewhat
insignificant family, both in numbers of species and individuals, par-
ticularly as represented on the American west coast. That this was due
in part to insufficient collecting may be judged from the fact that as
recently as 1925 Rathbun had no specimen material with which to illus-
trate Parthenope (Parthenope) hyponca (Stimpson), Parthenope (Pseu-
dolambrus) triangula (Stimpson), Solenolambrus arcuatus Stimpson, or
Aethra scruposa scutata Smith and was obliged to reproduce figures from
the early literature. With the exception of the last named species, which
is still a rarity, these are now represented among Hancock collections
by extensive series from the mid-American mainland, while several species
unknown to Miss Rathbun, including Daldorfia garthi Glassell, Hetero-
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crypta colombiana Garth, and a Parthenope (Pseudolambrus) species
herein described, now bring the total representation for the family from
the eastern Pacific to nine genera and 16 species. In point of abundance
Heterocrypta occidentalis (Dana) has proven to be a dominant species
on sandy bottom within its range, as a glance at the table of material
examined for this species will demonstrate.

The Hymenosomidae, according to Alcock (1900), are “small ma-
rine and estuarine [crabs] having a curious superficial resemblance to
some of the Oxyrhynch crabs of the Inachine subfamily.” Their sys-
tematic position is still somewhat uncertain. There are authors who, fol-
lowing Milne Edwards (1837, p. 28), have placed them among the
Catometopa near the Pinnotheridae, or near the Mictyridae, as did
Alcock (1900, p. 291). Others, notably Ortmann (1893, p. 31) and
Rathbun (1925, p. 561), have followed De Haan (1839, p. 75) in
placing them in the Oxyrhyncha near the Majidae. It is the latter course
that is adopted here, albeit without prejudice to possible future phylo-
genetic studies, Only one American species is involved, the remaining
members of the family being Australian or Asiatic.

Sexual Dimorphism

The dissimilarity of the sexes among the Majidae has led to a
number of instances in which male and female of the same species were
originally described as two species and as often as not placed in different
genera. Classic examples are Oregonia gracilis (male) and O. hirta
(female) of Dana, combined by Smith (1880), Erileptus spinosus (male)
and Anasimus rostratus (female) of Rathbun, combined by Schmitt
(1921), Libinia smithi Miers (male) and L. hakni A. Milne Edwards
(female), combined as Libidoclaea smithi by Rathbun (1925), and, in
all probability, Temnonotus granulosus (female) and T'. simplex (male)
of A. Milne Edwards, as suggested by Rathbun (1925, p. 343).

In the present volume Epialtus minimus (male) of Lockington and
E. crenulatus (female) of Rathbun are combined, as are her Euprog-
natha bifida (male) and Batrachonotus nicholsi (female), the former
name in each case taking precedence. Her Epialtus peruvianus, 1923a
(male), and Eupleurodon peruvianus, 1924a (female), are combined as
Eupleurodon peruvianus, 1923. The importance of such consolidation is
best understood when one considers that, apart from these now unmasked
females, the genera Anasimus and Batrachonotus are unrepresented in
the Pacific.
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Occasionally the dissimilarity of the sexes had the opposite result in
that male and female of two different species were combined as one.
A case in point is Eucinetops lucasi Stimpson, which was subsequently
divided by Rathbun (1923a), the females remaining E. lucasi and the
males becoming E. rubellula, a division further recognized herein by the
establishment of neotypes for the resultant species.

Characters subject to sexual dimorphism in the Majidae include the
degree of enlargement of the cheliped, the height of the palm, the size
of the gape between the fingers, and the presence or absence of an inter-
digital tooth or teeth; the relative length of the walking legs, particularly
those of the anterior pairs; the shape and number of free somites of the
abdomen; and the number and modification of structure of the pleopods.
Since these are among the most useful characters taxonomically, the sex
of the holotype becomes an important consideration in cases of disputed
identity of a species. Unfortunately, Rathbun (1925) does not include
this information in her section on type locality and type, but includes it
rather in her tables of material examined. It has therefore been necessary
to ascertain the sex of the type specimen in the case of types not seen
by her in the preparation of her monograph. This has been done by
consulting the literature, or, in the few instances in which the original
description failed to specify sex, by requesting reéxamination of types
by curators of institutions retaining their custody.

Although the number of free abdominal somites in the two sexes is
one of the most clear-cut of generic distinctions, this important informa-
tion was included by Rathbun (op. cit.) for both sexes in but 40 per cent
of the majid genera treated. In another 16 per cent it is given for one
sex or the other, while in 44 per cent of the genera it is omitted entirely.
It has been possible in all but a very few American genera to ascertain
the number of free abdominal somites in both sexes and to include this
information in the generic descriptions given, thus permitting the con-
venient grouping of genera within their subfamilies for key and diagnostic
purposes. The adoption of any system of classification based upon sexual
characters has certain disadvantages where the material to be identified
is of the sex opposite to that described. The experienced worker will
therefore take into account supplementary generic and specific charac-
ters, and will consult the older, more highly artificial keys when neces-

sary.
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Growth and Sexual Maturity

Dr. Pierre Drach of the Faculty of Science, University of Paris, in
a recent communication stated that the common European species of
Majidae achieve sexual maturity only following the last molt, which he
terms the puberty molt. It is at this time that the male chelipeds sud-
denly increase in size and the female abdomen broadens to encompass
most of the sternum, becoming convex externally. While it cannot be
stated unequivocally that this is true of the common North American
species, for lack of life history studies, its extension to the fauna under
consideration as a working theory or hypothesis is most helpful in ex-
plaining some of the phenomena noted in the section on Growth and
Development in the pages that follow. Among the Acanthonychinae, for
example, males of Taliepus nuttalli (Randall) in the 37-61 mm length
range show no cheliped enlargement, while in 2 106 mm male the
chelipeds are grossly enlarged. The single ovigerous female, 83 mm long,
is evidence that the smaller males are pre-puberal, and that sexually ma-
ture males must lie in the 83-106 mm range. Again, in the Ophthalmiinae,
the discrepancy between the short cheliped found to be characteristic of
our males of Pitho picteti (Saussure), the type of which was described
as long-armed, and the customarily long cheliped of P. quinquedentata
Bell, might be due only to the absence of a post-puberal male from our
series of the former species.

Dr. Drach also pointed out that changes in the male first pleopod
may occur at puberty, including a sudden lengthening of the appendage
and its reinforced sclerotization. It should be borne in mind in this con-
nection that while an attempt was made to figure pleopods from mature
specimens only, in numerous cases such specimens were not available,
necessitating the figuring of immature males. Where after figuring the
pleopod of an immature male, 2 mature male has become available, as in
the case of Taliepus marginatus (Bell) from among Lund University
Chile Expedition collections, discrepancies have been observed that are
best explained on this pre- and post-puberal basis. This does not mean
that the pleopod is any the less useful as a taxonomic character because
of changes that may take place with growth, but rather that in a number
of species pre- and post-puberal forms of the male pleopod may have to
be taken into account. The extent and nature of such change will become
apparent from studies made in the Oregoniinae, of which pleopods of
males from two year-classes of Chionoecetes bairdi Rathbun (Plate I,
figs. 6 and 9) are illustrated. From this comparison it will be seen that
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the accompanying male pleopods of C. angulatus Rathbun and C. tanneri
Rathbun are those of immature, the pleopod of C. epilio (O. Fabricius)
of mature, specimens.

The Male First Pleopod

While the study of the male first pleopods was undertaken with the
thought that differences encountered would be of value in separating
species of doubtful distinctness, an unexpected result has been the dis-
covery of general similarities at generic and subfamilial levels. The
Inachinae, with the removal of Oregonia, are remarkably uniform with
respect to pleopod. The Acanthonychinae are clearly of two types: those
with a scyriform pleopod, related to Chorilia of the Pisinae, on the one
hand, and those with an epialtiform pleopod on the other. The Pisinae,
with the removal of Hyas and Chionoecetes, are also of two main types,
the scyriform and the pisiform, while a third type relates Neodoclea and
Libinia to Stenocionops and Macrocoeloma of the Majinae, sensu lato.

The writer would make further present use of these pleopod group-
ings, which in the Acanthonychinae, Pisinae, and Majinae cut across
recognized subfamilial lines, except for two important considerations:
(1) in each subfamily as now constituted there are two or more genera
with anomalous pleopods which are not assignable with any certainty to
any of the above groupings; and (2) the premature application of any
new system to the New World segment of the Majidae without the
inclusion of the Old World segment as well might add to the confusion
which it is hoped to correct.

It is equally apparent from a study of the pleopods that some genera,
as well as subfamilies, are diphyletic. This is most apparent in Rochinia,
where R. vesicularis alone has a scyriform pleopod, whereas the remain-
ing species examined have the pisiform pleopod. Other genera, like
Hemus, show no uniformity, each of the three species of Hemus exam-
ined having a pleopod of a strikingly different type. Still other genera,
such as Mithrax, which conform in the main, have aberrant species,
notably M. belli and M. nodosus, which have completely anomalous
pleopods. Use of this character, therefore, has been approached with
extreme caution, and has been employed to effect major systematic
change only when substantiated by some more firmly established char-
acter.

Regarding the terminology employed in discussing the male first
pleopod, the writer can do no better than to quote Tweedie (1940,
p. 88) : “The terminology used in describing the structure and orientation
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of the first pleopod of the male is based on that employed by Gordon
(1937, pp. 152, 154) and refers to the position of the pleopod in situ,
i. e., before it is removed for examination and figuring. The concave
surface that lies against the thoracic sternal segments is called the sternal
surface, a figure showing which is said to be drawn from the sternal
aspect. The opposite side, lying against the abdomen, is referred to as
the abdominal surface.” Tweedie recognizes in Sesarma an outer and an
inner abdominal facet, the former lying against the inner surface of the
abdominal segments, the latter against the hinder part of the alimentary
canal. For the sake of uniformity he uses the right plespod, which for
Sesarma is figured resting on the outer abdominal facet.

It was convenience, rather than a desire for uniformity, that led the
writer to adopt essentially the same system. The procedure followed is
to place the specimen ventral side up in the dissecting tray with its head
toward the observer. The abdomen is then lifted with forceps held in
the left hand, while the first pleopod is teased out with a dissecting needle
held in the right hand. It is thus the right pleopod that is under the
worker’s right hand, and the sternal aspect that is exposed as it is lifted
and tilted backward. In examining large numbers of specimens the
pleopod need not be removed ; merely allowing the abdomen to fall back
into its accustomed place will often serve to hold the reverted pleopod
in a position suitable for study.

After drawings of the entire first pleopod throughout the subfamily
Inachinae had been made, it was found that most of the significant
differences occurred in the terminal portion. The first drawings were
therefore discarded in favor of a more detailed set, and only the terminal
portion was figured for the remaining subfamilies. It was similarly found
that the male second pleopod, a minute structure in the Majidae, pre-
sented no characters of taxonomic value, although its size and diversity
among the Parthenopidae require that in that family it receive consider-
ation along with the first.

Summary of Additions and Changes

The subfamily Oregoniinae is proposed to receive the genus Oregonia
(ex Inachinae) and the genera Hyas and Chionoecetes (ex Pisinae).

The genus Paradasygyius is proposed to receive Dasygyius depressus
(Bell) and its Atlantic cognate, D. tuberculatus Lemos de Castro
(1949). The genus Epialtoides is proposed to receive those species of
Epialtus, sensu lato, having five, rather than six, free male abdominal
segments.
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The generic descriptions of Euprognatha and of Tyche are emended
to accommodate species added since their erection or described as new
herein.

The following species are described as new: Podochela weleronis
(previously referred to by MS name), Pugettia hubbsi, Epialtoides
paradigmus, Collodes robsonae, Hemus finneganae, Tyche clarionensis,
T. galapagensis, and Parthenope (Pseudolambrus) stimpsoni. A new
name, Thyrolamérus glasselli, is proposed for the species formerly known
as T. rathbunae Balss (=T. erosus Rathbun).

The following full species have been reduced to subspecies: Mithrax
(Mithrax) clarionensis Garth, a subspecies of M. (M.) sinensis Rath-
bun; Libidoclaea smithi (Miers), a subspecies of L. granaria Milne
Edwards and Lucas. Raised from synonymy, Pyromaia mexicana Rath-
bun becomes a subspecies of P. tuberculata (Lockington).

Lectotypes have been selected for Epialtus dentatus Milne Edwards,
currently known as Taliepus dentatus (Milne Edwards), Neodoclea
boneti Buitendijk, and Microphrys weddelli Milne Edwards.

Neotypes have been designated for the following species: Eucinetops
lucasi Stimpson, E. rubellula Rathbun, Libinia setosa Lockington, Micro-
rhynchus gibbosus Bell, herein called Collodes gibbosus (Bell), Micro-
rhynchus depressus Bell, herein called Paradasygyius depressus (Bell),
Libinia rostrata Bell, and Mithrax denticulatus Bell.

Species for which corrected or restricted type localities are given are
Collodes gibbosus (Bell), Paradasygyius depressus (Bell), Mithrax
(Mithraculus) denticulatus Bell, and Leiolambrus punctatissimus
(Owen).

‘The genus Dasygyius Rathbun (=Neorhynchus A. Milne Edwards)
(=Microrhynchus Bell) becomes a subjective synonym of Collodes
Stimpson with the discovery that the type species of the two are con-
generic. Of the available names Collodes, being older than Dasygyius,
is retained for the genus.

The genus Chorilibinia Lockington falls to Stenocionops Desmarest
with the transfer of its type species, Chorilibinia angusta Lockington, to
Stenocionops. .

As suggested by Balss (1929, p. 16, footnote), the genus 4 naptychus
Stimpson, preoccupied, falls to Ala Lockington [not Anaptychoides
Strand (1928, p. 40) ], the type species becoming A4la cornuta (Stimp-
son).

The following species are made synonyms for the first time: Batra-
chonotus nicholsi Rathbun, a synonym of Euprognatha bifida Rathbun;
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Stenocionops contigua (Rathbun), a synonym of §. angusta (Locking-
ton) ; Eupleurodon peruvianus Rathbun (1924a), a synonym of Epial-
tus peruvianus Rathbun (1923a), which, when transferred to Eupleuro-
don, becomes Eupleurodon peruvianus (Rathbun, 1923a); Mithrax
(Mithrax) sonorensis Rathbun, a synonym of Herbstia camptacantha
(Stimpson) ; Epialtus crenulatus Rathbun, a synonym of E. minimus
Lockington; Mithrax (Mithrax) orcutti Rathbun, a synonym of .
(M.) armatus Saussure; Podochela barbarensis Rathbun, a synonym of
P. lobifrons Rathbun.

Species adequately illustrated for the first time are Podochela angu-
lata Finnegan, Eupleurodon trifurcatus Stimpson, and Herbstia pubes-
cens Stimpson. Figured for the first time are male first pleopods of all
Pacific American genera and of most Pacific American species of Majidae,
and first and second pleopods of all Pacific American genera and species
of Parthenopidae and Hymenosomidae, the only previous figures being
those of Eurypodius latreillei by Brocchi (1875), of Oregonia gracilis
by Shen (1932), and of Pitho species by Rathbun (1925).

Territory Covered

The Pacific coast of North and South America, from Bering Strait
to the Strait of Magellan, together with outlying island groups, consti-
tutes the geographical area under consideration. However, since several
of the boreal species treated occur on the Asiatic coast as well, and since
several of the austral species occur also on the Atlantic coast of South
America, citations to the extralimital occurrences of such Pacific species
have been included in the appropriate synonymies.

In the case of tropical species that occur also in the Atlantic, this
has not been done for two reasons: first, because, with the increasing
refinement of systematic investigation, such species are becoming con-
stantly fewer in number; and second, because such references more ap-
propriately belong in a contemplated separate report on the collections
of the Velero III in the Caribbean in 1939. Studies on the Atlantic
Majidae have proceeded concurrently with those on the Pacific and a
consistent method of treatment will be applied to both segments of the
family. The few Atlantic genera not represented in the Pacific have been
included in the keys here presented with a view toward obviating the
necessity of their subsequent repetition.
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Boreal Pacific species occurring on both Asiatic and North American
coasts :

Oregonia gracilis Dana
Chionoecetes opilio (O. Fabricius)
Hyas coarctatus Leach

Austral species occurring on both Pacific and Atlantic coasts of
South America:

Eurypodius latreillei Guérin
Leurocyclus tuberculosus (Milne Edwards and Lucas)
Libidoclaea granaria Milne Edwards and Lucas

Tropical American species occurring regularly and in equal abund-
ance on both sides of the Isthmus of Panama:

Inachoides laevis Stimpson
Acanthonyx petiveri Milne Edwards

Pacific American species reported as occurring in the Atlantic on
the strength of a single record: (The Atlantic record is here considered
extralimital.)

Taliepus marginatus {Bell) Brazil
Notolopas lamellatus Stimpson Beaufort, N. C.
Libinia rostrata Bell Brazil

Microphrys weddelli Milne Edwards Guadaloupe

Atlantic American species reported as occurring in the Pacific on
the strength of a single record: (The Pacific record is here considered
extralimital.)

Leucippa pentagona Milne Edwards Magdalena Bay
Epialtus bituberculatus Milne Edwards Chile
Libinia emarginata Leach San Francisco
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Faunal Relationships

Separated from Australasia by the Central Pacific oceanic barrier,
the Pacific coast of North and South America is the most isolated con-
tinental coastline in the world. Nevertheless, where it approaches the
Asiatic mainland very closely at its northern terminus, some faunal inter-
change occurs, both via the Aleutian Island chain and at Bering Strait.
Several species of boreal Pacific Majidae, among them Oregonia gracilis,
Hyas coarctatus, and Chionoecetes opilio, are common to American and
Asiatic coasts, while the last two named range northward and eastward
through Beaufort Sea and Davis Strait to the North Atlantic.

At the opposite terminus of this continuous coastline, in the Cape
Horn region, the so-called “antiboreal” species communicate with the
South Atlantic via the Strait of Magellan, ranging northward to south-
ern Brazil. Among these may be mentioned Eurypodius latreillei, (?)
Taliepus marginatus, Leurocyclus tuberculosus, and Libidoclaea grana-
ria. There is no American majid common to Antarctica (cf. Pleffer,
1890), but Paramithrax baeckstroemi of Juan Fernandez Island is closely
related to P. peroni of New Zealand and was earlier referred to that
species (Lenz, 1902).

On the other hand, certain tropical Pacific species, among them
Acanthonyx petiveri, Notolopas lamellatus, Inachoides laevis, and
Microphrys weddelli, are known to occur in, or have been attributed to,
the tropical Atlantic as well. The Pacific and Atlantic portions of their
ranges are no longer continuous and, following the evolutionary pattern
of the vast majority of majid species, the respective populations are already
on their way to becoming distinct, albeit homologous, species.

It will be seen, therefore, that the boreal Pacific American fauna
relates itself most closely to the Asiatic Pacific and circum-Arctic,
whereas the austral Pacific American fauna is continuous with the South
American Atlantic. The tropical Pacific American fauna relates itself
to the tropical Atlantic American by means of cognate or geminate
species, and, by means of its genera, to the tropical faunas of the world.
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Extensions of Range*

MA]JIDAE

Eurypodius latreillei Guérin. From “Peru” (general) north to
Independencia Bay, Peru.

Eucinetops lucasi Stimpson. Gulf of California: from Puerto Re-
fugio, Angel de la Guarda Island, north to Cholla Bay, Sonora; from
Santa Inez Bay south to Cabeza Ballena.

Eucinetops panamensis Rathbun. Gulf of California: from San
Francisquito Bay north to Pond Island; from Perlas Islands, Panama,
south to La Libertad, Ecuador.

Euprognatha bifida Rathbun. Lower California: from Cedros Island
north to San Benito Islands; from Gorda Banks, Gulf of California,
south to Port Utria, Colombia [Askoy], and to Cape San Francisco,
Ecuador.

Collodes gibbosus (Bell). First mainland records: Pifias Bay,
Panama, to Cape Pasado, Ecuador [4stoy]. Previously known only
from the Galapagos Islands.

Collodes granosus Stimpson. Gulf of California: from La Paz south
to Cabeza Ballena and from Isabel Island south to Cape Pasado, Ecuador
[4skoy], and Santa Elena Bay, Ecuador.

Collodes tenuirostris Rathbun. Lower California: from Abreojos
Point north to Cedros Island; Gulf of California: from Santa Inez
Bay south to Espiritu Santo Island, thence south to Sechura Bay, Peru.

Collodes tumidus Rathbun. Gulf of California: from La Paz north
to Angel de Ia Guarda Island, and from Arena Bank south to Cabeza
Ballena.

Paradasygyius depressus (Bell). Gulf of California: from La Paz
Bay north to Ensenada de San Francisco, Sonora; from Wafer Bay,
Cocos Island, Costa Rica, north to Port Parker, Costa Rica, and south
to Utria Bay, Colombia [4skoy], and Cape Corrientes, Colombia.

Pyromaia tuberculata (Lockington). From Monterey Bay north to
Tomales Bay, California; from Perlas Islands, Panama, south to Utria
Bay, Colombia [4s#oy], and Cape Corrientes, Colombia.

Erileptus spinosus Rathbun. From La Jolla north to Point Santa
Barbara, California, and from Abreojos Point south to Magdalena Bay,
Lower California. Channel Islands: from Santa Rosa Island north to

*Records of the Askoy (Garth, 1948) are also given, since they serve to con-
firm, and often extend, the southern limit of range as determined by the Pelero II1.
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San Miguel Island, and from Santa Catalina Island south to San Cle-
mente Island. Gulf of California: from Santa Inez Bay north to Rocky
Point, Sonora, and south to Gorda Banks, Extralimital: Islas Ladrones,
Panama.

Inachoides laevis Stimpson. From Magdalena Bay north to Cedros
Island, Lower California; Gulf of California: from Santa Inez Bay
north to Rocky Point, Sonora ; from Bay of Panama north to Tenacatita
Bay, Mexico, and south to Malaga Bay, Colombia [4skoy], and Cape
San Francisco, Ecuador.

Podochela lobifrons Rathbun. Channel Islands: from Santa Catalina
Island south to San Clemente Island ; from Cedros Island, Lower Cali-
fornia, north to Point Mugu, California, and south to San Cristobal
Bay, Lower California; Guadalupe Island; Gulf of California: from
Santa Inez Bay north to Angel de la Guarda Island, and from Arena
Bank south to Gorda Banks.

Podochela latimanus (Rathbun). Gulf of California: from Patos
Anchorage north to Rocky Point, Sonora, and from Puerto Escondido
south to San Lorenzo Channel.

Podochela hemphilli (Lockington). Channel Islands: from Santa
Catalina Island north to San Miguel Island and south to San Clemente
Island; Guadalupe Island; Gulf of California: from La Paz north to
Angel de la Guarda Island ; from Arena Bank south to Cabeza Ballena,
thence south to Cape Corrientes, Colombia.

Podochela angulata (Finnegan). From Gorgona Island, Colombia,
north to Port Utria, Colombia [4skoy], and Port Parker, Costa Rica;
south to 00°55’N [A4skoy] and La Libertad, Ecuador.

Podochela vestita (Stimpson). Lower California: from Cape San
Lucas north to Hughes Point, Santa Maria Bay; Gulf of California:
from Adair Bay north to Rocky Point, Sonora, and from Santa Inez
Bay south to Los Frailes, thence south to Gorgona Island, Colombia,
and Ecuador, 01°07’N [4skoy].

Stenorynchus debilis (Smith). Gulf of California: from Patos An-
chorage north to Consag Rock; from Guaymas Bay, Sonora, south to
Gorda Banks; from Panama Bay north to Revilla Gigedo Islands,
Mexico.

Pitho picteti (Saussure). Scammon Lagoon and San Ignacio Lagoon,
Lower California; Gulf of California: from Cape Tepopa north to
Tepoca Bay, Sonora.
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Pitho sexdentata Bell. Gulf of California: from Santa Inez Point
north to Tiburon Island and south to Cabeza Ballena; from Port
Parker, Costa Rica, south to Manta Bay, Ecuador.

Tyche lamellifrons Bell. From Acapulco, Mexico, south to 01°07’N,
Ecuador [4s%oy], and Salango Island, Ecuador.

Mimulus foliatus Stimpson. From Monterey Bay south to Point
Arguello, California; Santa Rosa and Santa Cruz Islands.

Pugettia producta (Randall). From Santa Rosalia Bay south to
Ascuncién Point, Lower California.

Pugettia richi Dana. From San Diego, California, south to Geronimo
Island, Lower California; Channel Islands with the exception of Ana-
capa Island.

Pugettia gracilis Dana. From Farallon Islands south to Pacific Grove,
California.

Pugettia dalli Rathbun, Channel Islands: from Santa Cruz Island
north to San Miguel Island; from San Geronimo Island south to
Thurloe Head, Lower California.

Pugettia venetiae Rathbun. Channel Islands: from Santa Catalina
Island north to San Miguel Island and south to San Clemente Island;
Guadalupe Island.

Taliepus nuttalli (Randall). Guadalupe Island.

Taliepus marginatus (Bell). From Independencia Bay north to
Chincha Islands, Peru.

Sphenocarcinus agassizi Rathbun, From Cocos Island, Costa Rica,
north and east to Bahia Honda, Panama.

Acanthonyx petiveri Milne Edwards. From Magdalena Bay north
to Santa Maria Bay, Lower California.

Epialtus minimus Lockington. Lagoon Head, Lower California, and
(?) Acapulco, Mexico; Gulf of California: from Patos Island north to
Angel de la Guarda Island; from San José Island south to Espiritu
Santo Island.

Epialtoides hiltoni (Rathbun). From Laguna Beach, California,
south to Magdalena Bay, Lower California; Guadalupe Island.

Eupleurodon peruvianus (Rathbun). From Ferrol Bay (Chimbote),
Peru, north to Salinas, Ecuador.

Scyra acutifrons Dana. From San Diego, California, south to San
Carlos Point, Lower California; Channel Islands: from Santa Rosa
Island north to San Miguel Island and south to San Clemente Island.

Loxorhynchus grandis Stimpson. From Santa Catalina Island north
to Santa Rosa and Santa Cruz Islands.
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Loxorhynchus crispatus Stimpson. From Santa Catalina Island south
to San Clemente Island.

Chorilia longipes longipes Dana. From Point Sur south to San Pedro,
California; Channel Islands: from Santa Rosa Island south to Santa
Catalina Island.

Rochinia vesicularis (Rathbun). From Gorda Banks, Gulf of Cali-
fornia, north to San Benito Islands, Lower California.

Pelia tumida (Lockington). Channel Islands: from Santa Catalina
Island north to Santa Cruz Island ; Gulf of California: from Adair Bay
south to Cabeza Ballena; Lower California: Guadalupe Island; from
Magdalena Bay south to Petatlan Bay, Mexico.

Pelia pacifica A. Milne Edwards. From Bahia Honda, Panama, south
to Zorritos Light, Peru.

Pisoides edwardsi (Bell). From Iquique, Chile, north to San Nicolas
Bay, Peru (not Panama).

Notolopas lamellatus Stimpson. Gulf of California: from Recky
Point, Sonora, south to Point Piaxtla, Sinaloa; from Corinto, Nicaragua,
north to Tenacatita Bay, Mexico; from Balboa, Panama, south to
Milaga Bay, Colombia [4skoy], and to Santa Elena Bay, Ecuador.

Notolopas mexicanus Garth. From White Friars north to Tenacatita
Bay, Mexico.

Herbstia camptacantha (Stimpson). Gulf of California: from San
Pedro Bay, Sonora, north to Pond Island; from Coronados Island south
to Espiritu Santo Island. From Mazatlan south to Tangola Tangola
Bay, Mexico.

Herbstia pubescens Stimpson. From Manzanillo, Mexico, south to
Octavia Bay, Colombia, and La Plata Island, Ecuador [4skoy].

Herbstia tumida (Stimpson). From Gorgona Island, Colombia,
south to Santa Elena Bay, Ecuador.

Herbstia parvifrons Randall. From Santa Catalina Island north to
Santa Cruz Island ; Guadalupe Island.

Libinia mexicana Rathbun. Gulf of California: from Shoal Point
near the mouth of the Colorado River south to San Ignacio Bay, Sinaloa.

Lissa tuberosa Rathbun. Magdalena Bay, Lower California; Gulf of
California: from San Lorenzo Channel north to Tortuga Island, and
south to Octavia Bay and Utria Bay, Colombia [4skoy].

Lissa aurivilliusi Rathbun. Lower California: from Magdalena Bay
north to Santa Maria Bay; Gulf of California: from Arena Bank north
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to Angel de 1a Guarda Island, and south to Cabeza Ballena, thence south
to Santa Elena Bay, Ecuador.

Maiopsis panamensis Faxon. From Bay of Panama north and west to
Clarion Island, Mexico.

Ala cornuta (Stimpson). Gulf of California: from Tepoca Bay,
Sonora, north to Cholla Bay, Sonora; from Perlas Islands, Panama,
south to Utria Bay, Colombia [4skoy].

Mithrax (Mithrax) tuberculatus Stimpson. Gulf of California: from
Arena Bank north to Carmen Island ; from Panama south to La Liber-
tad, Ecuador.

Mithrax (Mithrax) armatus Saussure. From Mazatlan north to
Los Frailes, Gulf of California.

Mithrax (Mithrax) sinensis Rathbun. Gulf of California: from San
Esteban Island north to Angel de lIa Guarda Island, and south to Esmer-
aldas, Ecuador [4skoy], and La Plata Island, Ecuador.

Mithrax (Mithrax) pygmaeus Bell. From Port Parker, Costa Rica,
north to Socorro Island and Isabel Island, Mexico, and from Perlas
Islands, Panama, south to Esmeraldas, Ecuador [4skoy], and La Plata
Island, Ecuador.

Mithrax (Mithrax) spinipes (Bell). Gulf of California: from San
José Island north to Agua Verde Bay. Nuez Island, Cocos Island, Costa
Rica.

Mithrax (Mithraculus) denticulatus Bell. Gulf of California: from
Coronados Island north to San Francisquito Bay; from Arena Bank
south to Cabeza Ballena; from Chamela Bay north to Isabel Island,
Mexico.

Teleophrys cristulipes Stimpson. Lower California: from Cape San
Lucas north to Santa Maria Bay; Gulf of California: from El Mogote
north to Agua Verde Bay. From Gorgona Island, Colombia, south to
Manta Bay and La Plata Island, Ecuador [A4skoy].

Teleophrys tumidus (Cano). From Paita north to Zorritos Light
and from Sechura Bay south to Independencia Bay, Peru.

Microphrys platysoma (Stimpson). Gulf of California: from La
Paz Bay south to Cabeza Ballena; from Panama Bay south to Gorgona
Island, Colombia [4skoy], and to Santa Elena Point, Ecuador.

Microphrys triangulatus (Lockington). Gulf of California: from
Agua Verde Bay north to Isla Partida; from Cerralvo Island south to
Bahia Honda, Panama, . _

Microphrys branchialis Rathbun. From Abreojos Point north to
Dewey Channel, Lower California; Gulf of California: from Guaymas,
Sonora, north to Angeles Bay, and south to Santa Elena Bay, Ecuador.
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Stenocionops ovata (Bell). From Bay of Panama south to Santa
Elena Bay, Ecuador.

Stenocionops beebei Glassell. Santa Maria Bay, Lower California;
Gulf of California: from Cape Pulmo north to Angel de la Guarda
Island.

Macrocoeloma villosum (Bell). Gulf of California: from Santa Inez
Point south to Agua Verde Bay.

Thoe sulcata sulcata Stimpson. Gulf of California: from Arena Bank
south to Cabeza Ballena.

Thoe sulcata panamensis Nobili. From Gorgona Island, Colombia,
south to Salinas, Ecuador.

PARTHENOPIDAE

Parthenope (Parthenope) hyponca (Stimpson). From Mazatlan,
Mexico, south to Salango Island, Ecuador (Felero III), and W of Cape
Santa Elena [dskoy]. '

Parthenope (Platylambrus) exilipes (Rathbun). From Bay of Pan-
ama south to Lobos de Afuera Islands, Peru. Revilla Gigedo Islands:
Socorro Island.

Parthenope (Platylambrus) depressiuscula (Stimpson). From Man-
zanillo north to Isabel Island, Mexico; from Panama south to Milaga
Bay, Colombia [4skoy], and Santa Elena Bay, Ecuador.

Parthenope (Pseudolambrus) triangula (Stimpson). Lower Cali-
fornia: from Cape San Lucas north to Magdalena Bay; Gulf of Cali-
fornia: from Cape San Lucas north to Puerto Escondido; Revilla
Gigedo Islands: Socorro and Clarion; La Plata Island, Ecuador.

Parthenope (Pseudolambrus) excavata (Stimpson). Gulf of Cali-
fornia: from Santa Inez Bay north to Puerto Refugio, Angel de la
Guarda Island; from Panama (general) to Taboga Island, Panama
(specific).

Thyrolambrus glasselli Garth (=T. erosus Rathbun). Lower Cali-
fornia: from Cape San Lucas north to Magdalena Bay; Gulf of Cali-
fornia: from San Lorenzo Channel north to San Marcos Island ; from
Cape San Lucas south to Gorgona Island, Colombia (Velere I11), and
off Esmeraldas, Ecuador [A4skoy]. Revilla Gigedo Islands: Clarion
Island.

Daldorfia garthi Glassell. From off Nicaragua south to Octavia Bay,
Colombia. Galapagos Islands: from Sulivan Bay, James Island, north
to Tower Island.
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Solenolambrus arcuatus Stimpson. From Panama north to Tepoca
Bay, Gulf of California, Mexico; from Panama south to Cape Pasado
[4skoy] and Santa Elena Bay, Ecuador.

Leiolambrus punctatissimus (Owen). From Gorgona Island, Colom-
bia, south to off Esmeraldas [4skoy] and Salango Island, Ecuador.

Mesorhoea belli (A. Milne Edwards). Lower California: from
Abreojos Point north to San Juanico Bay; from Panama Bay south to
off Cape Corrientes, Colombia (¥ elero III), and off Esmeraldas, Ecua-
dor [4skoy].

Cryptopodia hassleri Rathbun. Lower California: from Magdalena
Bay north to Santa Maria Bay; Gulf of California: north to Puerto
Refugio, Angel de la Guarda Island, thence south to Malaga Bay,
Colombia [A4skoy], and Santa Elena Bay, Ecuador.

Heterocrypta macrobrachia Stimpson. Lower California: from Mag-
dalena Bay north to Santa Maria Bay; Gulf of California: north to
Rocky Point, Sonora ; from “Mexico” south to off Cape Pasado [4skoy],
and Santa Elena Bay, Ecuador.

Heterocrypta occidentalis (Dana). California: from Gulf of the
Farallones north to Drakes Bay (N. B. Schofield) ; Channel Islands:
from Santa Catalina and San Clemente Islands west to San Nicolas
Island ; Lower California: from Los Coronados Islands south to Dewey
Channel, opposite Pta. Eugenio ; Gulf of California: Outer Gorda Bank.

Heterocrypta colombiana Garth. From Port Utria, Colombia, south
to off Esmeraldas, Ecuador [4skoy].

Method of Treatment

Pertinent information concerning each species treated is presented
under the following headings:

Synonymy: Every known citation in the literature, with the follow-
ing exceptions: (1) lists which enumerate species without giving specific
localities, e. g., Glassell, 1934; (2) Atlantic records for the few species
common to both oceans; (3) purely systematic discussions involving no
change in nomenclatorial status; and (4) non-systematic papers dealing
with physiological, embryological, or other experimental aspect.

Type: The specimen material upon which the species rests, together
with the present location of such material, if extant.

Type locality: The geographical site from which the type material
was obtained, together with the name of the collector, if known.

Localities subsequently reported: Each published record of occur-
rence since discovery, arranged in geographical sequence, followed by
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the collector’s name, and, in parentheses, the name of the responsible
author. Excepting records designated as “extralimital” or “fossil”, the
first and last entry may be taken as delimiting the presently accepted
range of the species.

Cognate species: The congener most nearly related to the Pacific
species under consideration, usually its Atlantic analogue.

Diagnosis: The attributes most useful in separating the species from
its Pacific congeners and upon which a key might be based. A brief
description of the male first pleopod is included.

Description: The most complete characterization of the species
available. Where the description is taken wholly or in large part from
the literature, the original author’s name appears in parentheses follow-
ing the last paragraph. Where modern terms have been substituted for
archaic, the substituted words or phrases are enclosed in brackets. Where
other significant alterations have been made, including changes in the
author’s sentence structure to conform with the abbreviated or “tele-
graphic” style used in the original portions of this work, the word
“modified” follows the author’s name.

Material examined: Specimens are first listed by source, if from col-
lections other than those of the Allan Hancock Foundation, then by
locality, from north to south. If three or more stations are involved,
reference is made to a table in the appendix in which supplementary
records are listed. Station numbers, unless otherwise indicated, are those
of the Velero III and Velero IV. The last two figures following the
hyphen denote the year of the expedition. Station numbers are consecutive
throughout and, with the exception of Galapagos stations, separately
treated (Garth, 1946), expedition year and date of collection correspond.

Measurements: A standard set of twelve measurements is used
throughout: length of carapace, width of carapace, length of rostrum,
width of rostrum, length of cheliped, length of chela (manus plus im-
movable finger), length of dactyl (movable finger), height of palm, and
length of walking legs 1, 2, 3, and 4. (See also Explanation of Measure-
ments).

Color in life: Notes made from living specimens, although un-
published, are credited to Anker Petersen, former staff artist, in recogni-
tion of his efforts in this connection and to distinguish them from the
published notes of Crane and others. Colors are based on Ridgway, “Color
Standards and Color Nomenclature” (1912).*

*For a modern appraisal of Ridgway’s color standards, see Hamly (1949).
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Habitat: Following a resume of published habitat notes, data con-
cerning the substratum from which Hancock expedition specimens were
recovered are evaluated.

Depth: To the bathymetric range previously recorded is added any
vertical extension of range noted in connection with the study of the
present collection.

Size and sex: The size range of the species as represented by the
material examined, from the smallest young to the largest adult of each
sex, with due regard to populations of varying mean sizes in widely
dispersed localities. While the significant changes which take place with
growth, such as enlargement of the cheliped in the male and the broaden-
ing of the abdomen in the female preparatory to egg-bearing, are duly
recorded, it is recognized that growth, as a continuous process, was not
observed during this study.

Breeding: The season at which ovigerous females were encountered
in the various latitudes. Males were not inspected for the presence of
spermatozoa.

Remarks: Here are discussed relationships, reasons for taxonomic
changes proposed, significance of names, and a variety of other subjects.
A final sentence is devoted to extension of range.

Explanation of Measurements

Measurements were taken by means of a dial caliper and are given in
millimeters.

‘The length of the carapace is measured along the median line from
the posterior margin to the tip of the rostrum in specimens having a single
rostral spine, and to a perpendicular connecting the tips of the rostral
spines in specimens having a double rostral spine.

The width of the carapace is measured at the widest part, usually
branchial, and is exclusive of lateral spines. In the Acanthonychinae both
hepatic and branchial width are given.

The length of the rostrum is measured along the midline from the
level of the hiatus between the preorbital spine (if present) and the base
of the rostrum, to the tip of the rostrum.

The width of the rostrum is measured at its base unless the sides are
concave, in which case it is measured at its narrowest part.
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The length of the entire cheliped and of the walking legs is measured
along the lower margin from the base of the coxa to the tip of the dactyl.

The length of individual segments (merus, carpus, propodus,
dactylus) is measured along the upper margin, as is the length of the
chela. The height of the chela is measured at its greatest convexity.

LENGTH OF CHELA
LENGTH OF DACTYLUS

Mecemremaseereesaneee HEIGHT OF CHELA

}w__ LENGTH OF ROSTRUM
e WIDTH OF ROSTRUM

RN
™eceeeeo}ee-er--.HEPATIC WIDTH OF CARAPACE
I LENGTH OF CARAPACE
N
Meceooofle . ._BRANCHIAL WIDTH OF CARAPACE

\\ LENGTH OF MERUS

N LENGTH OF WALKING LEG
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Institutions in which specimens consulted in the preparation of this
study are deposited have been abbreviated as follows:

AHF. Allan Hancock Foundation, University of
Southern California

B.ML.N.H. British Museum (Natural History)

C.AS. California Academy of Sciences

H.M.S. Hopkins Marine Station, Stanford University

M.CZ. Museum of Comparative Zoology, Harvard
University

N.R.S. Naturhistoriska Riksmuseum, Stockholm

N.Y.ZS. New York Zoological Society

R.M.N.H. Rijksmuseum van Natuurlijke Historie, Leiden

S.D.M.N.H.  San Diego Museum of Natural History

U.S.N.M. United States National Museum

Z.M.H. Zoologisches Museum, Hamburg

Superfamily OXYRHYNCHA

Oxyrhyncha or Maioidea Alcock, 1895, p. 159, + Hymenosomidae
Alcock, 1900, p. 280. Oxyrhyncha Borradaile, 1907, p. 479. Rath-

la.

1b.

bun, 1925, p. 10.

Carapace more or less narrowed in front, and usually produced to
form a rostrum ; branchial regions considerably developed, hepatic regions
small. Epistome usually large; buccal cavity quadrate, with the anterior
margin usually straight. Branchiae almost always nine in number on
either side; their efferent channels open at the sides of the endostome or
palate. Antennules longitudinally folded. (Alcock)

Kgey to THE FamiLies oF THE SurerFaMiLY OXYRHYNCHA

(after Borradaile)

Carapace thin and flat. Chelipeds not long or specially mobile
or with fingers bent at an angle with the hand. Male opening
sternal. No orbits. Second article of antennal stalk slender, fused
with epistome but not with front. No hooked hairs .

e e e e e e e . e Hymenosomldae
Carapace not thin and flat. Chchpeds either mobile or powerful,
with bent fingers. Male opening coxal
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2a. Chelipeds specially mobile, rarely much greater than the
other legs, or with fingers bent at an angle on the hand.
Second article of antenna well developed, generally fused
with epistome and often with front. Orbits generally more

or less incomplete, Hooked hairs almost always present .
e « « « « « « « « « .« . Miajdae

2b. Chelipeds not specially mobile, usually much longer and
heavier than the other legs, and with fingers bent on the
hand at an angle toward the side on which the fixed finger
is set. Second article of antennae small, short, and not fused
with epistome or front. Orbits well made. Hooked hairs
almost always wanting . . . . . Parthenopidae

Family HYMENOSOMIDAE

Hymenosomidae Stimpson, 1858, p. 108. Ortmann, 1893, p. 31. Alcock,
1900, pp. 285, 291, and 385. Borradaile, 1907, p. 480. Rathbun,
1925, p. 561.

Hymenosomatidae Stebbing, 1905, p. 49. Stephensen, 1945, p. 217.

Carapace thin, flat, triangular or subcircular, not very well calcified,
usually produced to form a horizontal rostrum. Antennular fossae shallow
and ill defined. Antennal peduncle slender. Buccal cavern square;
epistome sometimes nearly as long as broad. The ischium of the external
maxillipeds well developed ; the palp articulating near the anteroexternal
angle of the merus; the exognath slender and partly or entirely concealed.
Male openings sternal. (Alcock)

Carapace thin and flat. Chelipeds not long or specially mobile or
with fingers bent at an angle with the hand. Male openings sternal. No
orbits; [eyes exposed and little retractile]. Second [segment] of antennal
stalk slender, fused with epistome but not with front. No hooked hairs.
(Borradaile)

Pleopod 1 varying, especially in the apex. Pleopod 2 short. (Stephen-
sen)

Genus HALICARCINUS White
Halicarcinus White, 1846, p. 178. Alcock, 1900, p. 291. Rathbun, 1925,
p. 561.
Liriopea Nicolet, 1849, p. 158 ; type: Hymenosoma leachi Guérin, 1838

= Halicarcinus planatus (Fabricius), by subsequent designation of
Rathbun (1925).
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Type: Cancer planatus Fabricius, 1787, type of Halicarcinus White
by original designation.
Description: Epistome of considerable length. Antennules uncon-

cealed by front. No interantennular septum. Merus and ischium of outer
maxillipeds subequal.

Restricted to the southern hemisphere. The single American species
belongs to the antiboreal zone of Ekman and occurs also on certain
Antarctic islands.

Halicarcinus planatus ( Fabricius)
Plate 1, Figs. 1-2

?Cancer orbiculus Fabricius, 1775, p. 402 ; type locality, New Zealand ;
type questionably in British Museum. (See Remarks below.)

Cancer planatus Fabricius, 1775, p. 403.
Leucosia planata, Fabricius, 1798, p. 350.

Halicarcinus planatus, White, 1846, p. 178, pl. 2, fig. 1. Dana, 1852,
p. 385; 1855, atlas, pl. 24, figs. 7a, 7b. Cunningham, 1871, p. 492.
Targioni-Tozzetti, 1872a, p. 393; 1872b, p. 465; 1877, p. 176,
pl. 10, figs. 4, 4a-f. Miers, 1881, p. 70. Cano, 1888, pp. 164, 176;
1889, pp. 94, 98, 249. Pfeffer, 1890, p. 545. Ortmann, 1893, p. 31;
1911, p. 660. Rathbun, 1898, p. 609; 1910, p. 570; 1925, p. 563,
pl. 202, fig. 5; pl. 283. Stebbing, 1900, p. 524, pl. 36B; 1914, p. 271.
Lenz, 1902, p. 755. Lagerberg, 1905, p. 25. Doflein and Balss, 1912,
p. 35. Porter, 1917, p. 95; 1925, p. 316; 1936a, p. 151; 1936b,
p. 337. Garth, 1957, p. 32.

Liriopea leachii Nicolet, 1849, p. 160; 1854, atlas, pl. 1, figs. 1-1f; type
locality, Chile; type not extant.

Liriopea lucasii Nicolet, 1849, p. 161; type locality, Chile; type not
extant.

?Halicarcinus pubescens Dana, 1851c, p. 253; type locality, Eastern
Patagonia; type not extant. Milne Edwards, 1853, p. 223.

?Halicarcinus ovatus, Cano, 1888, pp. 164, 177 (Not H. gvatus Stimp-
son, 1858)

Halicarcinus planatus var. pubescens, Ortmann, 1893, p. 32.

- Type: Holotype not in British Museum, fide Dr. I. Gordon. (See
Remarks below) :

Type locality : Tierra del Fuego.
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Pacific localities subsequently reported, with collectors: Chile:
“Chile” (Nicolet) ; Bahia de Taltal, A. Capdeville (Porter, 1925);
Valparziso, Copenhagen Museum (Rathbun, 1925); Tumbes, L. H.
Plate (Lenz) ; Bay of Talcahuano (Porter, 1936b) ; [Puerto] Montt
and Calbuco, L. H. Plate (Lenz) ; Chiloe Island, L. Moreira (Rathbun,
1925) ; Puerto Lagunas, Vettor Pisani (Cano, 1889); Taitao, Mus.
Nac. Chile Exped. (Porter, 1917) ; Port Otway [Puerto Barroso] and
Latitude Cove, Albatross (Rathbun, 1898); Trinidad Channel,
4 fathoms, and Cockle Cove, 2-32 fathoms, A4lert (Miers); Puerto
Bueno, Smith Channel, Hamburger Magalhaensischen Sammelreise
(Doflein and Balss) ; Strait of Magellan, Caracciolo (Cano, 1888),
Steinman, Pohl, and Gazelle (Ortmann, 1893), 21 and 21.9 fathoms,
Albatross (Rathbun, 1898) ; Mayne Harbor, Port Churruca, and Borja
Bay, 4lbatross (Rathbun, 1898) ; Laredo Bay and Sandy Point [Punta
Arenas], Albatross (Rathbun, 1898); Sandy Point, 12-15 fathoms,
Nassan (Cunningham), 9-10 fathoms, Alert (Miers), L. H. Plate
(Lenz), J. B. Hatcher (Ortmann, 1911), Hamburger Magalhaen-
sischen Sammelreise (Doflein and Balss); Seno Almirantazge, L. H.
Plate (Lenz) ; Elizabeth Island, 6 fathoms, 4lert (Miers) ; Nassau Bay,
Fuegia, U. S. Expl. Exped. (Dana), “West Patagonia”, Magenta
(Targioni-Tozzetti, 1872a), “Canali Patagonici”’, Caracciolo (Cano,
1888). For additional localities in the Strait of Magellan see Cunningham
(1871) ; for additional localities in Tierra del Fuego see Doflein and
Balss (1912).

Atlantic analogue: None. The species itself occurs at the Atlantic
entrance to the Strait of Magellan and in the Falkland Islands.

Diagnosis: Median frontal tooth a little smaller and less advanced
than lateral teeth. Lateral carapace teeth situated below marginal rim.
Upper distal tooth of merus of cheliped obsolescent. Dactyls of am-
bulatory legs moderately curved. Male first pleopod strongly bent and
spirally twisted, a linear row of subterminal setae.

Description: Carapace distinctly broader than long, ovate, narrowed
before ; flat or even depressed, surrounded except the marginal teeth by a
sharp rim; median grooves linear, the branchial groove strongly angled,
the gastrocardiac groove bent slightly backward at the middle; a median
cardiac groove. Three similar frontal teeth, the median somewhat smaller.
T'wo lateral teeth forming angles below the marginal rim; the posterior
of these teeth well developed and acute; the anterior smaller and variable,
usually obtuse, sometimes acute, sometimes obsolescent on one or both
sides.
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Chelipeds stout, especially in male; palms swollen, fingers nearly
horizontal, gaping slightly in basal half, prehensile margins denticulate, a
tooth on the dactyl within the gape. Legs slender, diminishing in length
from the first to the fourth pair, the longer pairs exceeding the chelipeds;
dactyli flattened, not very slender, moderately curved.

Abdomen of male constricted between the sixth and seventh seg-
ments, the seventh segment subtriangular. (Rathbun, 1925)

Male first pleopod bent at an angle greater than 90° and in addition
spirally twisted. About two dozen short setae arranged in two or three
linear rows subterminally. Terminal aperture slightly eccentric. Bulbous
base excavated and grooved abdominally to receive the diminutive second
pleopod. [Compare Gordon’s (1940) figures of Elamena species and of
Halicarcinus whitei (Miers).]

TEXT FIGURES

1. Halicarcinus planatus, 141 mm male (L.U.C.E. Sta. M 115). A. Pleopods 1
and 2 in sity, x 15. B. Tip of pleopod 1, x 85.
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Material examined: 176 specimens from 33 Lund University Chile
Expedition localities. (See Table 1) From Punta Liles, Bahia San
Vicente, to Punta Santa Maria, near Agua Fresca, Estrecho de Magal-
lanes, Chile. In addition, 1 young specimen from Taltal, Chile, R.
Paessler, 1889 (Z.M.H. No. K 26808), and 1 female from Macquarie
Island, SW of New Zealand, December 2, 1949, Marshall Laird (gift
of L. R. Richardson).

Measurements: Largest specimen, male: length 14.1 mm, width 17.3
mm, rostrum 0.7 mm, width of front 3.1 mm, cheliped 24.7 mm, chela
16.0 mm, dactyl 9.5 mm, height of palm 9.2 mm, ambulatory legs 29,
27.5, 25.5 and 22 mm respectively. Ovigerous female: length 11.4 mm,
width 13.6 mm.

Color in life: Slaty blue to reddish brown, legs banded. (Mawson
Exped.) Grayish brown with spots of different color. (Lund Univ. Chile
Exped.)

Habitat: Under stones and kelp. (Stebbing) An integrant member
of the interesting Macrocystis fauna. (Lagerberg) Rather common in the
lower part of the littoral, under stones, and in rock pools. (Lund Univ.
Chile Exped.)

Depth: To 270 meters. (Doflein and Balss) Lund University Chile
Expedition specimens were dredged in the Golfo de Ancud at 60 meters
and in the Seno Reloncavi at about 170 meters. In the Strait of Magellan
region, however, they were shore collected exclusively, as they were
frequently in the more northerly portion of their range. The species
presents a classic example of what might be called “polar emergence.”

Size and sex: Males from Concepcién and Chiloe measured from
4.5 to 5.1 mm, non-ovigerous females from 3.9 to 6.8 mm, ovigerous
females from 3.5 to 5.8 mm, and young to 2.3 mm or smaller. Males
from Strait of Magellan measured 8.3 to 14.1 mm, non-ovigerous females
from 5.3 to 11.6 mm, ovigerous females from 7.6 to 11.4 mm, and young
to 3.7 mm, The small males from the north are listed as young,

Breeding: Ovigerous females were encountered by the Lund Uni-
versity Chile Expedition at Bahia de Ancud in November, at Seno
Reloncavi in November, January, February, and March, at Canal Chacao
in February, at Estero Reloncavi in April, and at Estrecho de Magal-
lanes in May. '

Remarks: In a letter dated 28 May 1957, Dr. 1. Gordon states that
there is no specimen in the British Museum of Halicarcinus planatus
that can be identified as the Banksian type of Fabricius, There is in the
dry collection a poorly preserved fragment labeled “Cancer orbiculus
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Fab. Entom. p. 402 n. 13” of which the front half of the carapace is
missing, as are all of the legs except the chela. This has been stuck onto
the fragmentary specimen in such a way as almost completely to hide the
abdomen; Dr. Gordon believes, however, that the specimen is a male.
It is not labeled “Banks collection”, nor is it indicated as type in any way.

Since the species ranges from Taltal, Chile, through the Strait of
Magellan to the Falkland Islands, thence eastward via the Antarctic
islands of South Orkney, Prince Edward, Kerguelen, Macquarie, Camp-
bell, and Auckland to New Zealand, the writer sought comparative
material from Professor L. R. Richardson of Victoria College, Welling-
ton, and obtained a specimen from Macquarie Island, in the latitude of
Cape Horn. According to Dr. Richardson, Halicarcinus planatus is a
rarity in New Zealand, where it has been confused until recently with a
more common species characterized as H. innominata Richardson (1949).

Family MAJIDAE*

Maiadae Samouelle, 1819, p. 88.

Majidae Richters, 1880, p. 141, Rathbun, 1925, p. 10.
Maiidae Alcock, 1895, p. 160. Borradaile, 1907, p. 480.
Inachidae Rathbun, 1905, p. 11.

Chelipeds specially mobile, rarely much greater than the other legs,
or with fingers bent at an angle on the hand. Second article of antenna
well developed, generally fused with epistome and often with front.
Orbits generally more or less incomplete. Hooked hairs almost always
present. Male openings coxal. (Borradaile)

Palp of the external maxillipeds articulated either at the summit or
at the anterointernal angle of the merus. (Alcock)

Pleopod 1 greatly exceeding pleopod 2 in length.

Key 10 THE SUBFAMILIES OF THE FaMIiLy MAJIDAE

1a. Eyes either without orbits, or with incomplete or commencing
orbits

2a. Male abdomen terminally broadened, seventh segment sub-

quadrate and inserted deeply into sixth segment. Male first

pleopod longitudinally grooved, with rows of filamentous

setae on either side of groove . . . Oregoniinae

*Retention of the family name MAJIDAE is contingent upon exercise by the
International Commission on Zoological Nomenclature of its plenary powers in
validating the name Maja Lamarck, 1801, and in designating as its type species
Cancer squinado Herbst, 1788, as requested by Dr, L. B. Holthuis (Bull. Zool.
Nomencl,, vol. 12, pp. 123-128, 1956).
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2b. Male abdomen not terminally broadened, seventh segment
subtriangular ‘and not inserted deeply into sixth segment.
Male first pleopod exceedingly varied, but not as in la
3a. Eyes without orbits; eyestalks generally long, either
non-retractile, or retractile against the sides of the
carapace, or against an acute postocular spine affording
no concealment. Basal antennal article extremely
slender and usually long . . . . Inachinae
3b. Eyes with incomplete or commencing orbits. Basal
antennal article not extremely slender
4a. Eyes without true orbits, lacking a postocular cup
5a. Eyestalks long; orbit partially protected by a
hornlike supraccular spine or by a jagged
postocular tooth, or by both. Body often trun-
catein front . . . . Ophthalmiinae
5b. Eyestalks short, little movable, and either con-
cealed by a supraocular spine, or sunk in the
sides of the rostrum. Basal antennal article
truncate-triangular . . -Acanthonychinae
4b. Eyes with commencing orbits having, in addition to
the supraocular spine, a large, cupped postocular
process into which the eye retracts. Eyestalks short
e « « « « « « « « . . Pisinae

1b. Eyes with nearly complete or complete orbits. Basal antennal
article very broad

6a. Basal antennal article not specially expanded to form a floor

to the orbit, which is formed by a supraocular hood, an inter-

calated spine, and a postocularcup . . Majinae, s. restr.

6b. Basal antennal article expanded to form a floor to the orbit,

which is formed by the aforementioned spines, although the

intercalated spine may be present or absent . Mithracinae'

Subfamily INACHINAE

Inachinae Alcock, 1895, pp. 160, 162, 168. Rathbun, 1925, p. 11. Balss,
1929, p. 3.
Inachidae Stebbing, 1910, p. 283.

*The further division of the Pisinae into Pisinae, sensu restr., and Hyasteniinae,
and of the Mithracinae into Mithracinae proper and Macrocoelominae according
to the presence or absence of the intercalated spine, as proposed by Balss (1929),
is not here adopted.
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Inachinae Composcioidea Stephensen, 1945, p. 218 [error for Cam-
poscioidea Balss].

Eyes without orbits; eyestalks generally long, either non-retractile,
or retractile against sides of carapace, or against an acute postocular spine
affording no concealment. Basal article of antennae extremely slender
throughout its extent, and usually long. (Alcock, modified)

Pleopod 1 not very stout; straight or curved, apically tapering, but
apex most varying (hairy, spinose, naked, etc.; acute, blunt, bifid, etc.).
Pleopod 2 short. (Stephensen)

The genus Oregonia has been removed from the Alcockian subfamily
because of its rectangular male abdomen and filamentous first pleopod.

With respect to the subdivisions proposed by Balss (1929), the genus
Eurypodius alone among those treated allies itself with the more primitive
Macrocheiroidea, while the remaining Pacific American genera find their
affinities with the Camposcioidea.

The sequence of genera reflects a gradual loss or reduction in number
of parts: from double to single rostrum; from presence to absence of
both the interantennular and supplementary orbital spine; and from the
greater to the lesser number of free abdominal somites.

Key To THE AMERICAN GENERA OF THE SUBFAMILY Inachinae
Arcock (based on Balss)

(Pacific genera are indicated by bold face type and are treated in this
volume)
la. A spine intercalated between pre- and postorbital spines
. . .. (Macrocheiroidea Balss)
2a chcn frce abdommal segments in both sexes; interanten-
nularspinepresent . . . . . . . Eurypodius
2b. Six free abdominal segments in both sexes . Achaeopsis
1b. No spine intercalated between pre- and postorbital spines
ce e .« . . (Camposcioidea Balss)
3a. Seven free abdommal segments in both sexes ; rostrum double
4a. Eyestalks long, slender, exposed from bulbous bases;
rostrum short; ambulatory legs of first pair not elong-
ated . . . . .+« . . Eucinetops
4b. Eyestalks short, thick ; rostrum long ; ambulatory legs of
first pair greatly elongated . . . Anomalothir
3b. Six free abdominal segments in male, five in female
S5a. Rostrum double (except in Collodes tenuirostris)
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6a. Interantennular spine present and conspicuous (ex-
cept in Euprognatha bifida)
7a. Eyestalks slender; 3 erect median spines . .
e « « o o o o« o o drachnopsis
7b. Eyestalks not slender
8a. Seven long capitate spines . . Aepinus
8b. Fewer than 7 carapace spines
9a. Spine of basal antennal article equally
advanced with front . Euprognatha
9b. Spine of basal antennal article not
equally advanced with front . . .
« « « « . Batrachonotus
6b. Interantennular spine absent or inconspicuous . .
e e e e e e e e e e v . . .Collodes
5b. Rostrum single
10a. Merus of outer maxilliped as broad as ischium,
palpus of moderate size
11a. Postorbital tooth large, curving around eye
12a. Carapace depressed ; first leg noticeably
shorter than others .Paradasygyius
12b. Carapace not depressed ; first leg longer
thanothers . . . . Pyromaia
11b. Postorbital tooth small, or if large, not curv-
ing around eye
13a. Sex dimorphism involving shape of ca-
rapace, size and location of postorbital
spine. Male cheliped extremely elon-
gated . . . . . Erileptus
13b. Sex dimorphism not involving shape of
carapace, size and location of postor-
bital spine. Male cheliped not of un-
usual length
14a. Carapace rough with spines and
tubercles; legs not subprehensile
e v« « « « JAnasimus
14b. Carapace smooth; legs subpre-
hensile . . . Inachoides
10b. Merus of outer maxilliped often narrower than
ischium, palpus large and coarse
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15a. Rostrum considerably less than postrostral

length, basal antennal article often longi-

tudinallysulcate . . . . Podochela

15b. Rostrum approaching or surpassing postros-

tral length, basal antennal article not longi-
tudinally sulcate

16a. Carapace nodulous; a long spine at end

of merus of ambulatory legs; rostrum

few spined . . Metoporhaphis

16b. Carapace smooth; spine at end of

merus of ambulatory legs no longer

than others; rostrum multispinose .

. « +« .+ . . Stenorynchus

Genus EURYPODIUS Guérin

Eurypodius Guérin, 1825b, p. 700, footnote; 1828, p. 350. Milne
Edwards, 1834, p. 283. Dana, 1851b, p. 431; 1852, p. 100. Miers,
1879, p. 646; 1886, p. 21. Rathbun, 1925, p. 80.

Type: Eurypodius latreillei Guérin, by subsequent designation of
Guérin (1828).

Description: Carapace elongate-triangular, moderately convex, and
spinous or tuberculate above; a distinct postorbital but no preorbital
spine. Spines of rostrum contiguous, at least in part of their length. An-
tennae visible in dorsal view at sides of rostrum; peduncular articles
slender. Merus of maxillipeds distally truncate, bearing the next article
at its anterointernal angle. Chelipeds of male well developed, with the
palm compressed or turgid and the fingers distally acute. Ambulatory
legs considerably elongate, with the penultimate articles more or less
dilated and compressed; the dactyls slightly arcuate, shorter than the
propodites, and reflexible against their inferior margins. Abdomen seven-
segmented [in both sexes]. (Rathbun, 1925, after Miers, 1886)

Range: Independencia Bay, Pery, to Rio de Janeiro, Brazil, via the
Strait of Magellan and Cape Horn. 4-175 fathoms. Contains but two
species.

Key 10 THE SPECIES OF Eurypodius

la. Rostrum horizontal, spines contiguous. No spine on upper orbital
margin. Ambulatory legs broadened and compressed . latreillei
1b. Rostrum inclined upward, spines divergent. A spine on upper
margin of orbit. Ambulatory legs slender . . longirestris
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Eurypodius latreillei Guérin
Plate B, Fig, 1; Plate 2, Fig. 1

Eurypodius latreillii Guérin, 1828, p. 354, pl. 14, figs. 1-11; 183—, pl.
11, fig. 1; 1831, pl. 2, figs. 1-11; 1838, p. 25. Bell, 1835b, p. 169;
1836, p. 40. Milne Edwards, 1836, pl. 34bis, figs. 1, 1a-b. White,
1847, p. 2. Dana, 1852, p. 104; atlas, 1855, pl. 3, figs. 1a-c. Smith,
1869, p. 33. Cunningham, 1871, p. 491. Rathbun, 1898, p. 571;
1910, p. 571; 1925, p. 80, pls. 30, 31, 215. Stebbing, 1900, p. 527;
1914, p. 260. Doflein and Balss, 1912, p. 36. Porter, 1936a, p. 151;
1936b, p. 337.

Erypodius latreillia, Milne Edwards, 1834, p. 284.

Eurypodius cuvieri Audouin, in deHaan, 1839, pl. H.

Eurypode tuberculeux Eydoux and Souleyet, 1842 (or 1843), pl. 1, figs.
7-9.

Eurypodius audouinii Milne Edwards and Lucas, atlas, 1842, pl. 1, figs.
1-6; 1843, p. 3; type locality, Chile; type in Paris Museum. Nicolet,
1849, p. 123. Dana, 1852, p. 104. Cunningham, 1871, p. 491. A.
Milne Edwards, 1891, p. 16. Porter, 1902, p. 290.

Eurypodius latreillei, Milne Edwards and Lucas, 1843, p. 4. Targioni-
Tozzetti, 1877, p. 9, pl. 1, figs. 14-20. Miers, 1879, p. 646; 1881,
p. 64; 1886, p. 22, pl. 4, figs. 3, 3a. A. Milne Edwards, 1880a, p.
10; 1891, p. 10. Cano, 1888, pp. 163, 164; 1889, pp. 98, 171.
Pfeffer, 1890, p. 545. Ortmann, 1893, p. 38; 1911, p. 660. Rath-
bun, 1894, p. 59. Murray, 1895, p. 1140. Coutiére, 1900, p. 238.
Lenz, 1902, p. 755. Porter, 1902, p. 289; 1903, p. 148; 1917, p. 95.
Lagerberg, 1905, p. 17. Garth, 1957, p. 19.

Eurypodius tuberculatus Eydoux and Souleyet, 1844 (or 1845), p. 221;
type localities, Peru and Chile; type in Paris Museum.

Eurypodius andouinii [for audouinii], White, 1847, p. 2.

Eurypodius latreillia, Nicolet, 1849, p. 123.

Eurypodius septentrionalis Dana, 1851a, p. 270; type locality, Nassau
Bay, Fuegia; types not extant; 1852, p. 101; atlas, 1855, pl. 2,
figs. 6a-d. Cunningham, 1871, p. 491.

Eurypodius brevipes Dana, 1851a, p. 270; type locality, Nassau Bay,
Fuegia; types not extant; 1852, p. 103 ; atlas, 1855, pl. 2, figs. 7a-c.
Cunningham, 1871, p. 491.

Eurypodius audouini, Targioni-Tozzetti, 1872a, p. 390; 1872b, p. 461 ;
1877, p. 16, pl. 1, figs. 1-3, 7, 9, 12, 13, 21.

Paramithrax peronii?, Targioni-Tozzetti, 1872a, p. 390; 1872b, p. 461.
Not P. peronii Milne Edwards, 1834.
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Eurypoda sp. ? (from Patagonia) Brocchi, 1875, p. 90, pl. 19, figs. 177,
178. Stephensen, 1945, p. 218.

Eurypodius danae Targioni-Tozzetti, 1877, p. 15; type locality, Valpa-
raiso; type not extant.

Eurypodius quiriquinensis Yafez, 1948, p. 61; type locality, Isla Quiri-
quina, Chile; 1951, p. 347.

Type: Male holotype in Paris Museum, length 62 mm, width 43 mm.

Type locality: “Les iles Malouines” [Falkland Islands], Lesson and
Garnot, collectors.

Pacific localities subsequently reported, with collectors: Peru: “Peru”
Bonite (Eydoux and Souleyet). Chile: “Chile” A. d’Orbigny (Milne
Edwards and Lucas), (Nicolet) ; Iquique and Cavancha, L. H. Plate
(Lenz) ; Coquimbo (Porter, 1902) ; Coquimbo and Herradura, F. T.
Delfin (Porter, 1903) ; Valparaiso, H. Cuming (Bell), A. d’Orbigny
(Milne Edwards and Lucas), Magenta (Targioni-Tozzetti), C. E.
Porter (Porter, 1902) ; Bahia de Concepcién, near Talcahuano (Porter,
1936a) ; Isla Quiriquina, Bahia de Concepcién, E. P. Reed (Yafiez) ;
Calbuco, 10-15 fms, L. H. Plate (Lenz); Taitao, Mus. Nac. Chile
Exped. (Porter, 1917) ; Punta Tres Montes, Chilog, and Port Otway
[Puerto Barroso], Nassau (Cunningham) ; Port Otway (Porter, 1902) ;
Trinidad Channel, 30 fathoms, and Puerto Bueno, 4 fathoms, Alert
(Miers, 1881) ; Puerto Bueno and Puerto Lagunas, Vettor Pisani (Cano,
1889) ; Puerto Bueno, Caracciolo (Cano, 1888); Mayne Harbor and
Latitude Cove, Albatross (Rathbun, 1898); Smith Channel [Canal
Smyth], Hamburger Magalhaensischen Sammelreise (Doflein and
Balss) ; Magellan Strait, Alert (Miers, 1881), 9, 55, and 70 fathoms,
Challenger (Miers, 1886), Vettor Pisani (Cano, 1889), Steinmann,
P6hl (Ortmann, 1893); Laredo Bay, Albatross (Rathbun, 1894);
Punta Arenas [Magallanes], Vettor Pisani (Cano, 1889), L. H. Plate
(Lenz), Hamburger Magalhaensischen Sammelreise (Doflein and
Balss), J. B. Hatcher (Ortmann, 1911) ; Port Famine [Paso Famine?],
Challenger (Miers, 1886); Seno [del] Almirantazzo, L. H. Plate
(Lenz) ; Beagle Channel and Port Cook, Miss. Sci. Cap Horn (A.
Milne Edwards).

Atlantic analogue: None. An austral species occurring in both Pa-
cific and Atlantic oceans via the Strait of Magellan and around Cape
Horn.

Diagnosis: Rostral spines contiguous. Postorbital spine prominent,
not curving around eye. Propodi of ambulatory legs posteriorly broad-
ened and compressed, dactyli jack-knifing against their distal portion.
A conical spine on first abdominal somite.
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Description: Surface pubescent. Carapace rough with tubercles and
short spines; five median spines: two gastric, one genital, one cardiac,
and one above the posterior margin. Branchial region surmounted by a
spine, with a row of smaller spines extending obliquely from it to the
inner angle; margin anteriorly spinous; a spine near the anteroexternal
angle, with an irregular row extending backward above the margin.
Hepatic region with a spine near the inner angle and one or two on the
margin. Gastric region with a stout marginal spine behind the post-
orbital spine, and a dorsal row of spinules extending forward to each
rostral horn. Many spines sometimes replaced by tubercles; two tubercles
side by side on the genital and the intestinal regions.

Rostral horns stout, tapering distally, contiguous, usually less than
one-third the length of postrostral portion of carapace, curving down-
ward toward the tips. Horns with either a buttonhole interspace or
slightly divergent in the terminal portion. A strong, spine-pointed, in-
terantennular tooth, Orbital arch unarmed. A conical spine or tubercle
on first segment of abdomen.

Merus and carpus of chelipeds tuberculate and spinous; merus tri-
angulate, more or less swollen, upper margin spinous, the row of spines
continued on the carpus. Manus roughly granulate, either wide and
swollen or narrow and compressed (a less developed form); fingers
gaping for more than half their length, dactylus with a large tooth mid-
way of its length; immovable finger with a smaller basal tooth; these
teeth much reduced in the narrow form of manus. The two forms of
cheliped found in individuals of the same size and from the same
locality.

Propodus of ambulatory legs usually greatly exceeding carpus in
length, but occasionally carpus nearly equalling or even exceeding pro-
podus. The latter dilated below and the distal half of this expansion,
where the dactylus closes, margined with a thick fringe of hair. Dacty-
lus, as a rule, more than half the length of the propodus. (Rathbun, 1925,
modified)

Description of the male pleopods: Two pairs of male appendages,
the first pair formed of a piece quite strongly curved on the outside,
presenting at its extremity a small prolongation forming nearly a right
angle with the general direction of the appendage (fig. 177 of the origi-
nal). The second pair of appendages small, formed of two pieces, the
second curving on the outside in a very open hook (fig. 178 of the
original). (Brocchi, 1875, p. 90)

In the first variety (var. @), which is to be regarded as the typical
form, as shown by Guérin-Méneville’s original figure, the palm is moder-
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ately compressed, more slender, considerably longer than broad, not
turgid, and the fingers are without strong tubercles on the inner margins.
In the second variety (var. 8) the palm is shorter and much more
turgid, the fingers have between them (when closed) a much larger
hiatus, and the dactylus and sometimes the lower finger (pollex) is
armed, on its margin, near the base, with a strong, rounded tubercle.
This form has usually, but not invariably, a more slender carapace and
longer rostrum. . . . It is not a character peculiar to the old and large
males, . . . and as it is impossible to say to which of the two varieties
the females in the collection are to be referred, I refrain from applying
to them distinctive appellations. (Miers, 1886, p. 22)

Material examined: A total of 425 specimens from 9 Hancock expe-
dition stations. (See Table 2) Independencia and San Nicolas bays, Peru.
An additional 14 specimens from 6 Hamburg Museum localities, plus
144 specimens from 19 Lund University Chile Expedition localities.
The former are distributed from Arica to Coronel, Chile, the latter
from Canal Calbuco, Golfo de Ancud, to Pta. Santa Maria, Estrecho
de Magallanes.

Measurements: Largest Hancock expeditions specimen, a male from
station 829-38: length 58.7 mm, width 39.5 mm, rostrum 15.4 mm,
cheliped 85 mm, chela 35 mm, dactyl 16 mm, walking legs 156, 145,
133, and 123 mm, respectively. Female: length 38.5 mm, width 26 mm,
The largest specimen on record is apparently a 69 mm male without
rostrum collected by the Mission Scientifique Cap Horn (A. Milne
Edwards, 1891). A 68 mm male with rostrum intact and a 53.5 mm
ovigerous female are included among Lund University Chile Expedi-
tion collections from St. M21, Canal Calbuco, Golfo de Ancud.

Color: “In the fresh state this crustacean should be of a greenish-
brown color.,” (Guérin) An excellent colored illustration appears in
Milne Edwards (1836, pl. 34 &is, fig. 1). Unfortunately, no color notes
were taken of living Hancock Expedition or Lund University Chile
Expedition specimens.

Habitat: Recovered from bottoms of sand or sandy mud with asso-
ciated shell or rock. Large individuals among Hancock expeditions
specimens were decorated with an alga which on the basis of sterile
material could be identified by Dr. E. Yale Dawson only as either
Rhodymenia corallina (Bory) Greville or R. howeana Dawson, Lager-
berg (1905) enumerates various epizooites, including sponges, hydroids,
bryozoans, and tube worms. Lund University Chile Expedition speci-
mens were covered with the sponges Haliclona topsenti (Thiele), H.
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foraminosa (‘Thiele), Halichondria sp., Amphilectus fucorum (Esper),
and Tophon proximum (Ridley), as determined by Dr. M. Burton, the
bryozoan Beania magellanica (Busk), as determined by Dr. I. Vigeland,
and the ascidian Paramolgula gregaria (Lesson), as determined by Dr.
W. G. Van Name.

Depth: Hancock expeditions specimens were dredged in from 5-25
fathoms, Lund University Chile Expedition specimens commonly in
from 5-45 m, exceptionally in 250-300 m. Specimens from Estrecho de
Magallanes, however, were collected intertidally, an example of polar
emergence of a mid-latitude deep-water form.

Breeding: Ovigerous females were collected by Hancock expeditions
at Independencia Bay, Peru, on January 14 and February 9-10, and at
Viejas Island, Peru, on January 12. The proportion of ovigerous to
total females collected was greatest at station 832-38, where 10 of 17
females were with ova. This suggests that breeding was well advanced
in February, which is Southern Hemisphere summer. Ovigerous females
were collected by the Lund University Chile Expedition at Estero
Reloncavi on April 1 and in the Golfo de Quetalmahué on May 4,
where 100 percent of the females were in berry.

Remarks: One has only to consult the extensive synonymy above to
realize that Eurypodius latreillei has been described and redescribed
many times, each author in turn believing that the specimen or speci-
mens before him represented something unique among Crustacea, whereas
all were but differing manifestations of a highly variable organism. Milne
Edwards and Lucas (1843) and A. Milne Edwards (1891) each recog-
nized two species, the second being E. audouini. Dana (1851a, 1852)
and Targioni-Tozzetti (1877) each recognized three species, the former
describing E. brevipes and E. septentrionalis in addition to the parent
species, the latter proposing E. danae while according separate treatment
to E. audouini and E. latreillei. Cunningham (1871) carried this trend
to the ultimate in recognizing four species, although himself describing
none. It was Miers (1881), followed by Ortmann (1893), who initiated
the present trend in synonymy by considering all specimens then in the
British Museum as representing a single species, although even he could
not refrain from designating two varieties of the male, « and B8, which
designations, further perpetuated by Coutiére (1900), are repeated above
because of their historical interest. (See Description, above)

A neo-Milne Edwardsian tendency to return to two named forms
is apparent in the recent designation of a form closely resembling
Eurypodius audouini as E. quiriquinensis Yaifiez. While the writer agrees
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with Dr. Yaiiez that the ultimate status of E. latreillei, whether as
one species or more than one, should rest with persons having access to
abundant fresh material, it is his hope that such a final study will be
attempted by someone as thoroughly versed in the literature as, and
possessed of an array of comparative material not less extensive than
that available to, Miers, Lagerberg, or Rathbun.

The excellent review of the species by Lagerberg (1905) should
be supplemented by the discussion of Stebbing (1914), who corrects
the spelling of an otherwise impeccable synonymy while noting that
Lagerberg erroneously credited H. Milne Edwards, instead of Guérin,
with the Crustacea of the Coguille. In an earlier paper Stebbing (1900)
expressed regret that Miers, writing in 1881 and 1886, failed to include
reference to Targioni-Tozzetti (1877), on whose work his opinion
would have been invaluable. Stebbing also presents convincing evidence
to the effect that Dana (1855) may have relied too strongly on his
memory in assigning fig. d of plate 3 to Eurypodius latreillei in the
explanation of plates after the original drawings had been destroyed by
fire.

Other items gleaned from a review of the historical treatment ac-
corded the species include an early reference to the genus as occurring in
the Indian Ocean (H. Milne Edwards, 1834), whereas the only species
known at that time was Eurypodius latreillei of the Falkland Islands
(Philippi, 1894, p. 266). This may account for Smith’s (1869) refer-
ence to an East Indian locality for the species, for many a New Eng-
lander of his day held similarly vague ideas concerning the geographical
position of “les iles Malouines.”

The collections of the Velero Il are drawn from a relatively nar-
row sector of the species range and do not exhibit the extremes of varia-
tion shown in series from more widely separated localities. The collec-
tions of the Hamburg Museum from north Chile and those of the Lund
University Chile Expedition from south Chile are therefore opportunely
come by. While the possibility of correlating intraspecific variation with
geographical distribution is an intriguing one, it is not proposed here to
alter the present systematic arrangement. The contribution made by
the Velero III collections is rather to define with greater precision the
northern limit of range of the species on the Pacific coast of South
America, substituting Independencia Bay for the more general designa-
tion “Peru” that has obtained since the voyage of the Bonite (Eydoux
and Souleyet, 1842-43).

The accompanying illustration of the male first pleopod (Plate B,
fig. 1) supports the withdrawal by Balss (1929) of Eurypodius from
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its systematic position next Oregonia and its placement by him in the
more primitive macrocheiroid section of the subfamily Inachinae. It is
not, however, the first illustration of the gonopods of Eurypodius
latreillei, which were described and figured by Brocchi (1875, p. 90,
figs. 177, 178).
Eurypodius longirostris Miers
Plate B, Fig. 2

Eurypodius longirostris Miers, 1886, p. 23, pl. 5, figs. 1, 1a. Pfeffer,

1890, p. 545. Stebbing, 1900, p. 527. Rathbun, 1925, p. 83, pl. 35,

figs. 1, 2. Garth, 1957, p. 21.
Euripodius longirostris Murray, 1895, p. 1152.

Type: Male holotype, in British Museum, length including rostrum
30 mm, width 15 mm.

Type locality: Lat. 50° 08 30”7 S, Long. 74° 41’ 00”7 W, 175
fathoms, Challenger station 308. The designation “off the coast of
Chiloe” (Miers, 1886) is in error, due to confusion of Challenger
station 308 with 303. (Cf. Murray, 1895, pp. 1138, 1149).

Localities subsequently reported: None. Known only from the type
locality above, correctly described as Tom Bay, east coast of Madre de
Dios Island, Wide Channel, Magallanes, Chile.

Atlantic analogue: None. A Subantarctic, abyssal species.

Diagnosis: Rostrum sharply inclined, spines laterally divergent. A
small spine on upper margin of orbit in addition to postocular spine.
Interantennular spine prominent, deflexed. Ambulatory legs slender.
Otherwise as in Eurypodius latreillei.

Description: Rostrum of the male remarkably reflexed, bent upward
at an angle of nearly 45° to the front, with the spines toward their
apices laterally divergent from one another. Body and limbs thinly
pubescent, carapace narrow in proportion to its length, with spines
disposed as commonly in specimens of Eurypodius latreillei of the same
size and sex, e. g., two upon the gastric, one upon the cardiac, one on
each branchial region and one on the posterior margin, besides some
smaller granules on the sides of the hepatic and branchial regions. A
small spine on upper margin of the orbit, besides the postocular spine.
Spines of the rostrum considerably exceeding half the length of the
carapace, contiguous at the base, but in the distal third of their length
curving laterally and outward; a strong spine on the interantennulary
septum. Eyes, antennae, and maxillipeds of the same form as in
Eurypodius latreillei. Chelipeds with palms not turgid, as in young
males of the typical variety (a) of that species, but compressed, fingers
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acute, without teeth, and without any intramarginal hiatus when closed ;
merus and carpus with a few distant granules on the upper margins.
The ambulatory legs very imperfect and their dimensions [unascertain-
able], but evidently slender and considerably elongated, with the
penultimate [segments] larger than the preceding and very little dilated.

An immature female, dredged at the same locality and depth, has the
rostrum scarcely at all reflexed and somewhat shorter, with the spines
less divaricate at the apex; the chelipeds and ambulatory legs clothed
with a denser pubescence ; the latter much less elongated. This specimen,
although distinguished by the narrower carapace and more elongated
rostrum, much more resembles the typical Eurypodius latreillei than does
the male. (Miers, 1886, modified)

Material examined: None. The male and female in the British
Museum (Natural History) were reexamined at the request of the
writer by Dr. 1. Gordon, from whose notes and sketches the following
information was derived:

Male: The small spine on the orbital border lies between the rim
of the eye socket and the postocular spine, as in Eurypodius latreillei.
The propodus of the walking legs is compressed, although less so than in
the companion species. The male first pleopod is as figured, although
spinulation could not be determined due to the condition of the specimen.
The female is immature, without perforate genital pores. The chelipeds
exceed the rostrum by about three-fifths of the chela. The rostrum is
slightly over one-fourth the total carapace length, its tip soft and slightly
bent. {See also measurements below.)

Measurements: Male holotype: length of carapace to base of rostrum
about 19 mm, length of rostrum about 11 mm, width of carapace a
little over 15 mm, length of cheliped nearly 32 mm. (Miers) Female:
length including rostrum 16.3 mm plus (probably 16.5), width 9.6 mm,
rostrum 4.4 mm, detached walking leg (number uncertain): merus
plus next small segment 12.6 mm, carpus 6.6 mm, propodus 8.7 mm,
width 1.7 mm, dactylus 4.8 mm.

Color in life: Not known.

Habitat: Blue mud.

Depth: 175 fathoms. In view of the much lesser depth of 77.5
fathoms which represents the lower limit of range of Eurypodius
latreillei, the deeper habitat may be said to be a specific character of E.
longirostris. A similar distinction obtains In boreal Pacific waters in
connection with Oregonia gracilis and O. bifurca, the latter being the
deep water species.
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Remarks: As noted by Murray in the Challenger Summary (1895,
p. 1152), Eurypodius longirostris from station 308 was one of the prizes
of the Challenger Expedition, having been obtained at no other locality.
The small male and immature female in the British Museum remain
the only specimens known of this exceedingly rare species.

Genus ANOMALOTHIR Miers

Anomalopus Stimpson, 1871b, p. 124. A. Milne Edwards, 1879, p. 187.
Adnomalothir Miers, 1879¢, p. 648; name substituted for 4nomalopus,
preoccupied. Rathbun, 1925, p. 23.

Type: The Atlantic Anomalopus furcillatus Stimpson, 1871, type of
Anomalopus Stimpson by monotypy.

Description: Carapace very much elongated, almost subcylindrical;
rostrum very long, slender, bifid. Eyes without orbits; preorbital spine
small, acute; postocular spine minute. External antennae exposed from
above; basal [article] narrow. Antennulary fossae large. Epistome two-
thirds as long as broad. Merus of external maxillipeds without any
notch at interior angle where palpus is inserted ; external angle sharply
prominent. Chelipeds in female shorter than carapace. Ambulatory [legs]
of first pair very long, twice as long as carapace, with the dactylus nearly
straight, and three-fourths as long as [propodus]. Ambulatory legs of
posterior two pairs shorter and stouter than those of anterior two, and
with prehensile extremities; those of [next to last] pair shorter than
those of last pair. (Stimpson, modified)

Rathbun (1925) adds that the rostral horns are contiguous for half
their length or more, the chelipeds in adults are longer than the carapace,
and the abdomen consists of seven segments in both sexes.

Range: In the Pacific known only from the Galapagos Islands and
by a single species; in the Atlantic known from Cape Lookout, North
Carolina, to the island of Grenada in the West Indies, and by two
species, one of which is analogous to the Pacific form. 20-160 fathoms.

Anomalothir hoodensis Garth
Plate B, Fig. 3
Anomalothir hoodensis Garth, 1939, p. 9, pl. 1, figs. 1-4; 1946, p. 368,
pl. 64, figs. 1, 2.

Type: Female holotype, A.H.F. No. 381, length 10.8 mm, width
5.6 mm.

Type locality: North of Hood Island, Galapagos Islands, 140-160
fathoms, Velero I1I station 817-38.
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Additional localities recorded, with collectors: Galapagos Islands:
off Daphne Minor, 70-80 fathoms, Barrington Island, 48 and 73
fathoms, north of Hood Island, 20-40 fathoms, Pelero III (Garth,
1946).

Atlantic analogue: Anomalothir frontalis (A. Milne Edwards).

Diagnosis : Postorbital spine longer than preorbital. Third leg slightly
shorter than fourth. A single spine on carpus of cheliped. Merus of third
leg entire. Carapace little produced posteriorly; no tubercle in front of
posterior margin. Tip of male pleopod bluntly pointed, aperture with a
spine-fringed lip.

Description: Carapace pyriform, smooth and bare, regions faintly
indicated. Cardiac area slightly more elevated than gastric. Rostrum
curving gently downward, length little more than twice breadth, horns
cleft to base but contiguous the greater part of their length, diverging
slightly in distal third and bearing a row of short setae on cuter margins.
Basal article of antenna visible in dorsal view. Preorbital spine minute,
postorbital spine prominent. Eyes large, eyestalks constricted at base of
cornea. A few scattered spinules on hepatic, pterygostomian, and
branchial areas. Posterior margin but little protruding; no spine or
tubercle at posterior median angle,

Merus of cheliped armed with five stout spines beneath. Carpus with
a superodistal spine. Manus moderately inflated in female; dactyl three-
fourths as long as propodus; fingers gaping in a broad oval. First
ambulatory leg much the longest, over twice length of carapace, in-
cluding rostrum ; second leg one and two-fifths times length of carapace;
third and fourth legs shorter, subequal, the third being slightly shorter
than the fourth, its merus less robust. Dactyl of first leg more than
four-fifths length of propodus, that of second leg three-fourths propodal
length; dactyls of legs three and four little more than half as long as
those of leg two, dactyli of all legs save those of the first pair dentate,

Antennae extending beyond rostrum, basal article narrow, antennal
spine minute. Merus of third maxilliped rounded at outer angle; ischium
and merus spinulous along inner border, segments of palpus shortened,
robust. (Garth, 1939, condensed)

Male abdomen widest at base of third segment, narrowing to middle
of sixth segment, seventh segment narrowly triangular. (See text-fig. 2)
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2. Anomalothir hoodensis, male allotype (Velero III Sta. 817-38), abdomen, x 15.

Male pleopod 1 with apex bluntly pointed, aperture gaping widely,
lip fringed with about a dozen spinules. (Plate B, fig. 3)

Material examined: For a listing of 8 specimens from 5 Galapagos
stations see Garth (1946, p. 368).

Measurements: Female holotype: length 10.8 mm, width 5.6 mm,
rostrum 3.4 mm, width 1.5 mm, cheliped 12.6 mm, first ambulatory
leg 21.8 mm, remaining legs 16, 9, and 10 mm, respectively. Male
allotype: length 9.6 mm, width 5.0 mm.

Color in life: See Garth (ep. cit.).
Habitat: Sand bottom, often with shell or mud.
Depth: 20-160 fathoms.

Breeding: Nothing is known concerning the cycle, all Hancock ex-
pedition females collected in January, 1938, having been sterile.

Remarks: Although Anomalothir hoodensis, because of its analogous
relationship to the Atlantic 4. frontalis, may be expected to occur in
the Bay of Panama, it was encountered by the Pelero 111 only in the
Galapagos Islands, where it is a rarity. Only eight specimens are known,
all of them obtained on a single cruise. Because the possible diagnostic
importance of the male pleopod was not at that time appreciated, a female
was selected as the holotype. The accompanying figure of the male
copulatory appendage (Plate B, fig. 3) supplies the key and diagnostic
characters needed to relate 4. hoodensis to the remaining species of
Anomalothir and the genus 4dnomalothir to the remaining genera of the
subfamily Inachinae.
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Genus EUCINETOPS Stimpson

Eucinetops Stimpson, 1860b, p. 191. A. Milne Edwards, 1875, p. 119.
Miers, 1879c¢, p. 644. Rathbun, 1901, p. 55; 1925, p. 84.

Type: Eucinetops lucasi Stimpson, by monotypy.

Description: Rostrum small, bifid, little deflexed. Eyes very long,
greatly exceeding margins of carapace. Orbits small, encircling only
base of ocular peduncles; external angle acute, spiniform; superior
margin singly fissured, destitute of teeth or spines. Antennular fossae
not deep, margins obtuse and rounded. Basal article of external antennae
small, armed with a minute tooth at external angle; movable part
depressed, first and second articles rather broad. Epistome very short
or lacking. External maxillipeds resembling those of Micippa, but with
external angle of merus more prominent, internal angle less sinuous;
palpus basally thickened; exognath exceeding endognath in front.
(Stimpson)

Rathbun (1925) avoids the reference to Micippa as follows: Merus
of outer maxilliped subtriangular, outer front angle prominent, distal
margin longest; palpus very short and stout, terminal article much
narrower than the others.

Range: Cholla Bay, Sonora, Mexico, to La Libertad, Ecuador;
occurs also in the West Indies (Bahama Banks, Jamaica, Puerto Rico).
Two of the three Pacific species are restricted to the Gulf of California
and/or adjacent waters, Shore to 1 fathom.

Remarks: With respect to the Gulf of California Eucinetops two
conclusions are possible: either the antennal article is variable and E.
rubellula belongs within the E. lucasi series; or else the rostrum is
variable, Stimpson’s specimens exhibiting the opposite extreme to that
shown by Hancock expedition material, and Rathbun’s separation of
the Stimpson male as E. rubellula was justified. (See following species
accounts). If any individuals among the considerable series of E. lucasi
showed even a slight tendency toward attenuation of the outer angle of
the first movable article of the antenna, the first view might be held.
However, all Velero III specimens show an abrupt, horizontal termina-
tion of this article and otherwise show little tendency to approach the
E. rubellula male. On the other hand, a specimen in the collections of
the U. S. National Museum, here proposed as neotype of E. rubellula,
upholds the distinctive antennal character and the toothless and gapeless
finger of Stimpson’s figured specimen (1860b, pl. 2, fig. 3). Available
material, therefore, is regarded as corroborating the relationships arrived
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at by Rathbun (1923a, p. 73; 1925, p. 84, ff.), who had only the brief
and inadequate descriptions of Stimpson and Lockington before her.
The distinctive pleopod of E. rubellula (Plate B, fig. 6) supports this
view.

KEy To THE PaciFic SPECIES OF Eucinetops

1a. Rostral horns simple, acute or rounded but always deeply
separated, eyestalks extending well beyond postorbital spine
2a. First movable segment of antenna narrowly rectangular,
fingers of adult male gaping. Male pleopod with a sharp

lateral projection ., . e o o Aucasi

2b. First movable segment of antenna strongly produced at ex-
ternal angle, fingers of adult male not gaping. Male pleopod

with a small, rounded lateral projection . . rubellula

1b. Rostral horns spine-tipped, basally joined for two-thirds of their
length, cornea extending only beyond postorbital spine, first
movable segment of antenna short and broad. Male pleopod
with a spinulous thumb process . . . . . panamensis

Eucinetops lucasi Stimpson
Plate A, Fig. 7; Plate B, Fig. 4; Plate 3, Fig. 1

Eucinetops lucasii Stimpson, 1860b, p. 191, female, not pl. 2, fig. 3,
male. A. Milne Edwards, 1875, p. 119. Miers, 1879¢, p. 644.
Rathbun, 1925, p. 85. Crane, 1937, p. 54, pl. 2, figs. 5, 6. Steinbeck
and Ricketts, 1941, p. 466.

Peltinia longioculis Lockington, 1877c, p. 76; type locality, Lower Cali-
fornia; male holotype not extant.

Type: Female holotype, length 9.1 mm, width 6.9 mm, no longer
extant. Male neotype, A.H.F. No. 494, from one mile northeast of
Cabeza Ballena, Lower California, Mexico, shore, March 11, 1949,
Velero IV station 1727-49.

Type locality: Cape St. [San] Lucas, Lower California, Mexico;
John Xantus, collector.

Localities subsequently reported, with collectors: Mexico: Lower
California: “Lower California,” type locality of Peltinia longioculis
(Lockington) ; Gulf of California: Puerto Refugio and Concepcién
Bay (Steinbeck and Ricketts) ; Santa Inez Bay, Zaca (Crane).

Atlantic analogue: None.

Diagnosis: Rostral horns strong, sharp, and cleft more than half
way to bases. Postorbital spine similarly attenuated. Eyestalks long,



PART 1 GARTH : PACIFIC OXYRHYNCHA 53

slender, reaching beyond postorbital spine by nearly half their length.
First movable segment of antenna longer than broad, outer angle not
produced. Fingers of adult male gaping, one tooth in gape. Male pleopod
with a large triangular lateral projection.

Description: Carapace broadly rounded posteriorly, narrowing to
base of orbits anteriorly, hairy, and tuberculate on raised portions only.
Cardiac area with three larger tubercles in a backward-pointing triangle,
a rectangular tubercle leading to the gastric region. Gastric region high,
straight-sided, and surmounted by a transverse row of five tubercles,
the median most advanced. Branchial regions swollen, tuberculate, a
sharp spine directed laterally and upwardly at each posterolateral angle;
in front of this and well within the lateral margins an irregular line
of sharpened tubercles leading forward to the base of the postorbital
spine, interrupted slightly by the shallow groove delimiting the hepatic
from the branchial area. A rectangular tubercle half way between each
posterolateral spine and the tuberculate intestinal region. In addition
to the principal tuberculations mentioned, scattered tubercles and masses
of hooked hairs occurring on all elevated regions, the depressions between
them being largely smooth and bare. Rostral horns acute, straight
margined, separated nearly to their bases, and each surmounted by a
double row of hooked hairs. Eyestalks long, slender, tapering abruptly
from bulbous bases, and extending considerably beyond the acute and
strongly divergent postorbital spines. Basal antennal segment broad, a
sharp tooth at its anteroexternal angle; first free segment narrowly
rectangular, about twice as long as broad, falling short of the tip of the
rostrum, and heavily fringed with long hairs along its outer margin.
Merus of third maxilliped triangular, deeply notched for the insertion
of the palpus, anteroexternal angle acute, prominent.

Chelipeds of adult male slightly longer than carapace, and slightly
shorter than the first ambulatory legs. Merus of chelipeds massive,
smooth, cylindrical, a cluster of tubercles on its outer proximal margin.
Carpus with a prominent outer and suggested inner crest, with a shallow
sulcus between them. Manus high, crested, smooth, bare, and marbled,
tapering distally; fingers long, slender, gaping in an elongate oval,
movable finger with a broad tooth near its base, immovable finger
slightly deflexed, one sharp tooth opposite digital tooth and one or more
smaller teeth nearer the tip, fingers meeting at extremities only.

Ambulatory legs diminishing regularly in length from first to last,
densely clothed with clavate hairs interspersed with long fine hairs, a
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3. Eucinetops lucasi, male (Tiburon Island, Gulf of California), chela, x 6.5.

row of hooked hairs along their anterior margins, dactyli strongly curved,
tips corneous.

Male abdomen composed of seven free segments, the last triangular,
tip rounded. Male pleopod 1 with a transparent lateral projection
extended terminally to oppose the sharply pointed tip. (Plate B, fig. 4)

Female similar to male except for undeveloped chelipeds and shorter
legs.

Material examined: 47 specimens from 20 Hancock expeditions
stations, all in the Gulf of California. (See Table 3) These range from
Angel de la Guarda Island to Cabeza Ballena, Lower California. In
addition, one specimen from Cholla Bay and three specimens from
Cholla Point, Sonora, Mexico, collected by B. W, Halstead and S. A.
Glassell, respectively; 30 specimens from Agua Dulce Bay, Tiburon
Island, collected by W. N. Smith, II; and one specimen each from
Bahia de Bocochibampo, Sonora, and Bahia de la Paz, collected by E.
Yale Dawson.

Measurements: Male neotype, length 11.0 mm, width 8.1 mm,
rostrum 1.8 mm, width 2.3 mm, cheliped 11.4 mm, chela 6.0 mm,
dactyl 3.0 mm, height of palm 3.4 mm, ambulatory legs 12.2, 9.4, 8.0,
and 6.9 mm, respectively. Female: length 12.5 mm, width 9.8 mm.

Color in Iife: Not recorded. Crane (1937, p. 54) notes a conspicuous
banding and marbling of both chelipeds and ambulatory legs in alcoholic
specimens.

Habitat: On sandy bottom with weed. (Crane) Associated with
the hatchet clam Pinna. (Steinbeck and Ricketts) Velero II1 and Velero
IV specimens were obtained most frequently from shore collecting on
rocky substratum, and on two occasions were cracked from heads of
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living Pocillopora coral. The male neotype was covered with a
filamentous alga identified by E. Yale Dawson as Cladophora hesperia
S. and G.

Depth: Intertidal, with the exception of one Zaca station in one
fathom and one Velero IV station at the same depth.

Size and Sex: Specimens range in size from a 5.0 mm male cracked
from coral to one of 14.3 mm, which is considerably larger than the
11.0 mm proposed neotype, and the largest specimen on record. Ovigerous
females of from 7.0 mm to 12.5 mm are present in the series.

Breeding : Females with ova were encountered by Hancock expedi-
tions in the Gulf of California in March, by William Neil Smith, II,
at Tiburon Island in mid-June, when 15 of 16 females collected were
in berry, and by E. Yale Dawson at La Paz in November.

Remarks: As compared to Eucinetops panamensis, E. lucasi is more
rotund, epecially in the branchial areas. The longitudinal row of
spinulous tubercles is well within the lateral margins, instead of appearing
to delimit them. The tubercles of the carapace are restricted to the
prominent areas instead of being scattered generally. The rostral horns
are cleft nearly to their bases instead of less than half way. The
postorbital spine is acute and slender instead of equilaterally triangular.
The first movable antennal article, while broad, is seldom as broad as
the rostral spine. The eyestalks are longer and extend considerably
beyond the postorbital spine. The male first pleopod has an attenuated
flange opposite its sharp tip in place of a slight swelling opposite a blunt
tip. (Cf. Plate B, figs. 4 and 5)

It will be seen from the above description that the Eucinetops char-
acterized agrees more closely with Lockington’s description of Peltinia
longioculis, which was based upon a male specimen, than with Stimpson’s
description of the female Eucinetops lucasi, particularly as regards the
long eyestalk and the cheliped. (Stimpson’s male specimen was of
another species and became the type of Rathbun’s E. rubellula.) It
departs from both, however, in that the rostral spines are acute, not
blunt, in the proposed neotype and in the large majority of the specimens
examined. Hancock expedition material therefore supports the conclusion
that the rostrum is variable and that Stimpson’s specimen was abnormal
in this respect. This was the conclusion reached by Crane (1937, p. 54)
in reporting two Gulf of California specimens obtained by the Zaca.
Because of the desirability of establishing the several Eucinetops species
on the firm characters afforded by the male cheliped and male first
pleopod, a neotype of the epposite sex to Stimpson’s type was selected.
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The locality from which it was obtained, an extensive reef one mile
northeast of Cabeza Ballena, is not more than four miles from Cape
San Lucas, the type locality, and would have been accessible to John
Xantus, the collector, afoot or on horseback.

Eucinetops rubellula Rathbun
Plate A, Figs. 1-6; Plate B, Fig. 6
Eucinetops lucasii Stimpson, 1860b, p. 192, male, pl. 2, fig. 3; not E.
lucasii female.
Eucinetops rubellula Rathbun, 1923a, p. 73; 1925, p. 86, pl. 219, fig. 6.

Type: Male holotype, length 8 mm, width 6.2 mm, not extant.
Male neotype, U. S. N. M. No. 74440, from Mazatlin, Sinaloa,
Mexico, February, 1930, H. N. Lowe, collector.

Type locality: Cape St. [San] Lucas, Lower California, Mexico;
John Xantus, collector. _

Diagnosis: Rostral horns small, rounded, widely and deeply
separated. Eyestalks long, moderately slender, and overreaching short,
subacute postorbital spines by more than half their length. First movable
antennal article narrow, strongly produced externally. Fingers of adult
male meeting without gape. Male first pleopod with minute, rounded
lateral projection. Carapace posteriorly margined.

Description: Carapace subrectangular, almost devoid of tubercles,
branchial and intestinal regions broadly rounded, gastric and cardiac
regions elevated and surmounted with hooked hairs. Rostrum short,
horns divergent, outer edges subparallel, tips rounded, separated by a U
as broad as one of the horns, each with a longitudinal row of hooked
hairs above and a transverse row of straight hairs beneath. Eyestalks
long, slender, little constricted medially, overreaching the acute, spine-
tipped postocular tooth by more than half their length. Cardiac and
gastric regions raised, nontuberculate, and delimited from the adjacent
branchial and hepatic regions and from each other by shallow depressions,
giving the carapace an uneven appearance. Hepatic regions tumid. In-
testinal region projecting strongly backwards, entire posterior edge of
carapace conspicuously margined. Three or four small, sharp tubercles
in a longitudinal line at each lateral branchial angle, a row of hooked
hairs, some arising from granulous bases, continuing forward onto the
hepatic region. A prominent cluster of hooked hairs on each epigastric
and epibranchial region. Basal antennal article broad, a minute spine
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externally; first movable segment narrow at base, widening distally into
a remarkable external flange extending almost as far anteriorly as the
end of the similarly broadened second free segment, outer margin hairy.
(Plate A, fig. 4) Ischium of third maxilliped narrowly rectangular, inner
margin spinulous and hairy; merus equilaterally triangular, deeply
notched inwardly for the reception of the palpus, externally broadly
produced, a line of hairs parallel to its anterior margin.

Male chelipeds inflated ; merus cylindrical, narrowing towards distal
extremity; carpus with a faintly suggested crest; manus smooth, com-
pressed, and crested, an external row of hairs just below crest and
sparse single hairs elsewhere, tapering distally, digital portion occupying
only about one-third of total length; fingers slender, pointed, meeting
without gape, tips crossing, pollex with a sinuous cutting edge, dactylus
without a tooth, a few clusters of hairs on inner surfaces.

Walking legs short, stout, nongranulate, hairy, with clusters of
hooked hairs on anterior margins of merus and carpus of all but the
last; length of legs decreasing regularly and gradually from first to
last ; dactylus of first leg almost as long, of fourth leg fully as long as
its propodus, dactyli curved, tips horny.

Male abdomen with seven free segments, broadest at base of third,
narrowest at base of sixth, broadening slightly at middle of sixth seg-
ment, then narrowing to the triangular tip. Male first pleopod with tip
pointed, 2 minute, rounded lateral projection.

The female of the species is unknown.

Measurements: Male neotype: length 5.0 mm, width 3.9 mm,
rostrum 0.5 mm, eyestalks 1.1 mm, cheliped 5.0 mm, chela 2.0 mm,
dactyl 0.8 mm.

Remarks: Considering that Stimpson’s figure belies his description
as to narrowness, the specimen characterized above and proposed as
neotype of Eucinetops rubellula may be regarded as fulfilling his descrip-
tion of the male of E. lucasi (which became the type of Rathbun’s
species) in all particulars except the rostral horns, which are rounded,
rather than acutely pointed. Being larger (8 mm as against 5 mm),
Stimpson’s specimen was undoubtedly more mature, and so presented to
better advantage the larger cheliped with its more compressed and
crested manus. The red patch on the dactyls of the ambulatory legs is
wanting, and in the opinion of this writer should not have been con-
sidered diagnostic, for Stimpson’s specimen, if extant, would no longer
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be expected to show it, considering the rapidity with which color fades
in alcohol.

It is to be hoped that a larger male specimen of Eucinetops rubellula
will soon be found, and that the female of the species will be made
known in subsequent explorations. The selection of a neotype from a
locality other than the type locality is not a recommended procedure.
However, both Mazatlan and Cape San Lucas lie in the same latitude,
although on opposite sides of the Gulf of California.

Eucinetops panamensis Rathbun
Plate A, Fig. 8; Plate B, Fig. 5; Plate 3, Fig. 2

Eucinetops panamensis Rathbun, 1923a, p. 73; 1923b, p. 633; 1925,
p. 87, pl. 23, figs. 3, 4, text-figs. 22, 23. Steinbeck and Ricketts,
1941, p. 466. Crane, 1947, p. 71. Garth, 1948, p. 22.

Type: Holotype male, length 10.5 mm, width 8.5 mm, M.C.Z. No.
2040.

Type locality: Pearl [Perlas] Islands, Bay of Panama; S. W.
Garman, collector.

Localities subsequently reported, with collectors: Mexico: Gulf of
California: San Francisquito Bay, Albatross (Rathbun, 1925); San
Carlos Bay (Steinbeck and Ricketts) ; Costa Rica: Port Parker, Piedra
Blanca, Uvita, Zaca (Crane) ; Bay of Panama: [Bahia] Honda, Zaca
(Crane).

Atlantic analogue: Eucinetops blakiana Rathbun.

Diagnosis: Rostral horns short, broad, joined basally for two-thirds
of their length, each tipped with a spine. Postorbital spines triangular.
Eyestalks of moderate length, only corneas extending beyond postorbital
spines. First movable segment of antenna broad as long, and broad as
adjacent rostral spine. Carapace tuberculate, branchial and hepatic row
of tubercles defining lateral margins. Male first pleopod with a spinous
thumb process.

Description: Carapace high on the median line and strongly tuber-
culate there; three large tubercles covering the cardiac region and a
smooth oblong tubercle forming a bridge to the gastric region; a large,
median intestinal tubercle. Branchial regions also tuberculate. Lateral
angle marked by a small but strong spine; anterolateral margin nearly
straight, tuberculate, interrupted slightly between the hepatic and
branchial regions. Rostrum one-third as wide as the fronto-orbital
distance, divided less than half way into two shallow triangular teeth,
each tipped with a small sharp curved spine. Postocular tooth large,
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triangular, almest equilateral, obliquely upturned. Eyes exceeding
postocular tooth by little more than length of cornea; stalks not taper-
ing. First movable segment of antenna very large, as wide as half the
rostrum, furnished on its anteroexternal margin with a row of long hairs.

Chelipeds shorter than next leg, chelae tapering distally, fingers
narrowly gaping in proximal half. Ambulatory legs hairy; dactyli
strongly curved, terminating in long, pale, horny spines. (Rathbun,
1925, modified)

Material examined: 9 specimens from 7 Hancock stations. (See
Table 4) From the south shore of Tiburon Island, Gulf of California,
Mexico, to La Libertad, Ecuador. Also one male from Askoy station 2,
Perlas Islands (Garth, 1948, p. 22), and one male paratype from Perlas
Islands, S. W. Garman (U.S.N.M. 55120).

Measurements: Largest specimen, a male: length 12.6 mm, width
9.9 mm, rostrum 2.2 mm, cheliped 11.5 mm, chela 5.4 mm, dactyl 2.5
mm, ambulatory legs 12, 11, 9, and 7 mm, respectively. Female: length
7.1 mm, width 5.4 mm.

Color in life: Carapace and ambulatories forest green above; manus
mottled forest green and greenish-yellow; dactyls white; under parts of
body entirely bluish-white striped transversely with broken lines of
purplish-blue; underside of ambulatories forest green; eggs orange.
(Crane)

Habitat: Usually in tidepools, rarely under low-tide stones. Bits of
weed and sand grains attached to carapace and chelipeds of 16 specimens
found in a single small patch of fine green algae. (Crane) Hancock
specimens were all collected between tide levels and almost all are
covered with a minute, filamentous alga.

Depth: Shore.

Size and sex: Specimens range in size from young of 2.5 mm to the
12.6 mm male measured above, which is the largest specimen on record.
A 6.3 mm female carries ova.

Breeding: Crane reports eggs from Costa Rica in February and
March. Velero III collectors obtained a single ovigerous female from
Colombia in January, 1935.

Remarks: Hancock expeditions specimens from Pond and Tiburon
Islands in the Gulf of California confirm the 4lbatross record from San
Francisquito Bay, Gulf coast of Lower California. This is not out of
keeping with what is known of distribution of tropical Pacific species,
since the Panamic fauna extends well within the Gulf of California.
However, the contemporaneous existence there of Eucinetops panamensis
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with E. lucasi and E. rubellula, one or both of which must be considered
endemic, is remarkable. None of the three seems overly abundant; in
fact, E. rubellula is exceedingly rare.

The male first pleopod (Plate B, fig. 5) is distinctive, having a blunt
thumb process, liberally studded with short spines, opposed to the
finger-like terminal projection.

The range of the species is extended as a result of Velero I explora-
tion from the Perlas Islands of Panama to Punta Santa Elena, Ecuador,
the village of La Libertad being situated on Santa Elena Bay.

Genus EUPROGNATHA Stimpson

Euprognatha Stimpson, 1871b, p. 122. A. Milne Edwards, 1878, p.
182. Miers, 1879¢, p. 645. Rathbun, 1901, p. 57; 1925, p. 95.

Type: The Atlantic Euprognatha rastellifera Stimpson, 1871, by
monotypy.

Description: Carapace pyriform. Rostrum short, bifid, horns minute
and divergent. Interantennulary spine present, either salient and point-
ing forward and downward at a much lower level than rostrum, or
rudimentary. Basal antennal article narrowly triangular, with an outer
and an inner granulate or dentate crest; armed at anterior extremity
with a slender spine reaching forward as far or nearly as far as do the
rostral horns; movable part of antenna exposed from its insertion. A
spine or tubercle on orbital arch. Eye peduncle short, with a tubercle at
the emargination of cornea. Postocular spine reaching beyond extremity
of eye. Merus of external maxillipeds somewhat L-shaped, strongly pro-
duced beyond insertion of palpus in front and at posterocinternal angle.
Abdomen of male with last two segments coalesced.

Chelipeds with palms dilated; fingers in the male slightly gaping.
Ambulatory legs of first pair much the longest, the others decreasing
regularly in length. Dactyli long and slender, more than half the length
of propodal [segments]. These crabs almost naked, the ambulatory legs
with a few curled setae above. (Rathbun, modified)

In conformity with Balss (1929), the presence or absence of an
interantennular spine is here considered a generic character. Unquestion-
ably the spine is present in Euprognatha, of which E. rastellifera is the
type. Rathbun’s subsequent modification (1901, 1925) of the original
description to admit a species described as without an interantennular
spine is therefore inadmissible, and E. bifida, if actually lacking this
character as Rathbun believed, could scarcely find lodgment in Stimp-
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son’s genus. Examination of E. bifida, however, reveals the presence
of the interantennular spine, although in much reduced form. The
second and third sentences in the first paragraph above represent a
return to the original description in this particular, while allowing
equally well for Rathbun’s Pacific species. Keys, diagnoses, and descrip-
tions of species have been modified accordingly.

Range: From San Benito Islands, Lower California, and Tepoca
Bay, Gulf of California, Mexico, to Cape San Francisco, Ecuador.
Socorro, Clarion, Cocos, and Galapagos Islands. 1-150 fathoms. Occurs
also in the Atlantic, from off Nantucket Island, Massachusetts, to
Grenada and Barbados in the West Indies.

Key 10 THE PAciFic AMERICAN SPECIES OF Euprognatha

la. Interantennular spine rudimentary, antennal spines equally ad-
vanced with front. Postocular tooth slender. T'wo spines at
intestinal level. Chelipeds of adult male little more than twice
the length of carapace. Lateral projection of male first pleopod
a semicylindrical lobe . . . . . . . . \bifida

1b. Interantennular spine salient, antennal spines exceeding front.
Postocular tooth a broad lobe. One spine at intestinal level.
Chelipeds of adult male almost four times carapace length.

Lateral projection of male first plespod a low arcuate flap
granulata

Euprognatha bifida Rathbun
Plate B, Fig. 8; Plate 3, Fig. 3
Euprognatha bifida Rathbun, 1893b, p. 231; 1923b, p. 633; 1925, p.
103, pl. 34, figs. 5, 6. Crane, 1937, p. 55. Garth, 1948, p. 22.
Batrachonotus nicholsi Rathbun, 1894, p. 55; type locality, Gulf of
California; female holotype, U.S.N.M. No. 18107; 1898, p. 570;
1925, p. 127, pl. 39, figs. 5-8.

Type: Male holotype, U.S.N.M. No. 17335, length 9 mm, width
7 mm.

Type locality: Off San Josef [José] Island, Gulf of California,
Mexico, 33 fathoms, 4lbatross station 3001.

Localities subsequently recorded, with collectors: Mexico: Lower
California: Off Cedros Island, 33 meters, Scripps Institution (Rathbun,
1925) ; middle of east side of Cedros Island, Albatross (Rathbun,
1923b) ; off Abreojos Point, 48 fathoms, Magdalena Bay, 12 and 15
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fathoms, and off Cape San Lucas, 31 fathoms, A4lbatross (Rathbun,
1925) ; Magdalena Bay, shore, Zaca (Crane); Gulf of California:
northwest of Cape Tepopa, 453 fathoms, type locality of Batrachonotus
nicholsi, also 145 fathoms, and southeast of Tiburon Island, 29 fathoms,
Albatross (Rathbun, 1925); Santa Inez Bay, 30-35 fathoms, Arena
Bank, 33-45 fathoms, Gorda Banks, 40-45 fathoms, and San Lucas Bay,
2-20 fathoms, Zaca (Crane) ; Panama: Pifias Bay, 14-33 meters, 4skoy
(Garth) ; Colombia: Utria Bay [Port Utria], 12-22 meters, 4skoy
(Garth).

Atlantic analogue: Euprognatha rastellifera Stimpson.

Diagnosis: Interantennular spine obsolescent, antennal spines equally
advanced with front. Postocular tooth slender, spine-tipped. T'wo spines
horizontally placed at intestinal level in males, often reduced to bead
granules in females. Chelipeds of adult male little more than two times
length of carapace. Male first pleopod with a semicylindrical lobe pro-
tecting orifice.

Description: Carapace conspicuously and coarsely granulate; a spine
on gastric, cardiac, and branchial regions and on first segment of ab-
domen; two spines on intestinal region. Postocular tooth with slender
tip. Frontal teeth small, triangular, subacute. Antennal spines slender,
directed obliquely forward, equally advanced with the front; a shallow,
subtriangular, interantennular plate [with a reduced] spine. A short
spine on orbital arch, Lateral margins spinous; one hepatic spine, two
prominent branchial spines, and one spine on pterygostomian ridge,
visible in dorsal view just behind the hepatic region.

An oblique arched lamina at each end of epistome. Sternum of male
and abdomen of female coarsely granulate; in both a granulate raised
A-shaped ridge at anterior end of sternum.

Legs covered with spiniform granules, larger on margins of chelipeds.
Palm inflated; fingers moderately gaping in proximal three-fourths.
First pair of ambulatory legs a little more than twice as long as cara-
pace. (Rathbun, 1925, modified)

Material examined: A total of 1,145 specimens from 117 stations.
(See Table 5) From San Benito Islands, Lower California, and Tepoca
Bay, Gulf of California, Mexico, to Cape San Francisco, Ecuador.
Socorro, Clarion, and Cocos Islands.

Measurements: Largest specimen, a male: length 12.4 mm, width
11.0 mm, rostrum 1.0 mm, cheliped 17.7 mm, chela 7.3 mm, dactyl
3.8 mm, ambulatory legs 24, 17, 14.5, and 11 mm, respectively. Female:
length 7.8 mm, width 6.1 mm.
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Color in life: Pale gray. (Crane)

Habitat: Analysis of the bottom types from which Euprognatha
bifida was dredged shows a primary breakdown into sand 58 per cent,
mud 20 per cent, coral and coralline 14 per cent, and rock 8 per cent.
A secondary breakdown of the sand bottoms shows shell present 22
per cent of the time. Mud and rock were accompanied by sand more
frequently than not. This compares well with Crane (1937, p. 55),
who reported it usually on sandy bottoms, or on bottoms of sand and
crushed shell.

Depth: Hancock expeditions specimens were obtained in from 1 to
90 fathoms. All 14 occurrences in depths of over 50 fathoms were in
the Gulf of California or at Clarion Island.

Size and sex: Only the 1949 Velero IV cruise material has been
subjected to measurement, and among these none was found as long as
the 15.3 mm male recorded by Rathbun (1925). Males range in size
from 2.8 mm to 9.6 mm, females from 4.8 mm to 9.1 mm, the smallest
as well as the largest being ovigerous.

Breeding: Females with ova have been taken off Lower California
from March through May, in the Gulf of California from January
through April, off Mexico south of Cape Corrientes in March and in
May, off Costa Rica and Panama in February, and off Colombia in
January. 19 of 21 female specimens from one Costa Rican station were
avigerous.

Remarks: While visiting the U. S. National Museum in 1940 the
writer compared Hancock expeditions specimens from Velero III sta-
tion 699-37, Gulf of California, with the holotype male of Euprognatha
bifida (U.S.N.M. No. 17335) and with the photographed specimen of
Batrachonotus nicholsi (U.S.N.M. No. 21869), a female. (The types
of the latter species, also females (U.S.N.M. No. 18107), are small,
dry specimens, and do not lend themselves well to study.) The photo-
graphed specimen was found to be a spine-for-spine duplicate of the holo-
type of E. bifida, while the types of Batrachonotus nicholsi are believed
to represent merely a tuberculate form of Euprognatha bifida which
occurs frequently in female and young male specimens. In this form
the tubercles of the carapace are larger and more beadlike, fewer In
number, and disposed on the elevations only, the intervening sulci being
smooth and bare. The cardiac prominence resembles a berry. The paired
intestinal spines are reduced to bead granules, as are most of the other
carapace spines, including the gastric, branchial, and supraorbital. Of
the remaining series of specimens referred by Rathbun (1925, p. 128)
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to Batrachonotus nicholsi, only the male bearing U.S.N.M. No. 21872
appears to be a counterpart of this form of female; but even here the
granules are beginning to be elevated on slender stalks. The remaining
specimens, most of which are females, have the long carapace spines and
the attenuated postorbital spines characteristic of Euprognatha bifida.

A special word is in order regarding extensive Hancock expeditions
material from the Gulf of California, since it is critical with respect to
the status of Batrachonotus nicholsi. It is only in the northern part of
the Gulf, which is the type locality for B. nicholsi, that one commonly
finds females of this form associated with males of the Euprognatha
bifida type. In the southern part of the Gulf, as at Cabeza Ballena, all
but one or two of the largest males as well as all females of a series of
19 individuals are of the Batrachonotus nicholsi type as well, while a
series of 19 specimens from an intermediate locality, Ildefonso Island,
are typical Euprognatha bifida in both sexes. Material from San Esteban
Island, station 562-36, shows a progression from typical Batrachonotus
nickolsi females with the granulate intestinal region to males having
first a single, then a cleft spine, and finally, the double intestinal spines
of typical Euprognatha bifida. One might with justification paraphrase
the paragraphs on Variations given by Rathbun (1925, p. 97) with
reference to the Atlantic species, Euprognatha rastellifera, substituting
for E. rastelliferaec marthae the tuberculate form erroneously designated
as Batrachonotus nicholsi, and for E. rastellifera acuta the typical E.
bifida. As with the Atlantic species, however, emphasis should be placed
on the concluding sentence: “None of these forms is entirely restricted
to its own range, they overlap one another, and two forms may occur
in the same haul.”

Although the exhaustive series of Euprognatha bifida obtained by
Hancock expeditions shows variations equaling the imposing array of
material marshalled by Rathbun (1925, pp. 98-101) under E. rastelli-
fera, it is not proposed to burden the Pacific species with a like number
of subspecific names. The types already selected are not extreme, for
neither is typical Euprognatha bifida as spinulous, nor is typical Batra-
chonotus nicholsi as tuberculate as specimens which may be found.
Furthermore, both type localities lie within the Gulf of California,
whereas the species ranges from Lower California to Ecuador. Could
one form, the spinulous, for example, be said to predominate in the
north and the other, the tuberculate, in the south, occasion might be
taken to retain micholsi as a subspecies. However, since both forms occur
throughout the range, it seems preferable to synonymize B. nicholsi
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completely. The male first pleopods (Plate B, fig. 8), which intergrade
perfectly, tend to support this view.

Euprognatha granulata Faxon
Plate B, Fig. 9; Plate 5, Fig. 1

Euprognatha granulata Faxon, 1893, p. 149; 1895, p. 6, pl. 1, figs. 1,
la. Rathbun, 1925, p. 104, pl. 35, figs. 5, 6. Garth, 1946, p. 372,
pl. 53, figs. 1-6.

Type: Two female cotypes, M.C.Z. No. 4477 ; cotype length 7 mm,
width 6 mm.

Type locality: Near Cocos Island, Costa Rica, 52 fathoms, Alba-
tross station 3369.

Localities subsequently reported, with collectors: Ecuador: Galapagos
Islands, 20-150 fathoms, Pelero IIT (Garth).

Atlantic analogue: None.

Diagnosis: Interantennular spine salient, antennal spines exceeding
rostral in length. Postocular tooth a broad lobe, anteriorly laciniate,
ventrally concave. A single median intestinal spine. Chelipeds of adult
male almost four times length of carapace. Orifice of male first pleopod
protected by a low, arcuate flap or fold.

Description: Carapace coarsely granulate; two erect blunt spines in
median line of carapace, one on the gastric, the other on the cardiac
area; a transverse row of four or five small tubercles in front of the
gastric spine; a spine near the middle of each branchial area, with a
smaller lateral spine below and a little in advance of it; the hepatic area
bearing a short, blunt spine on its most prominent part; three or four
prominent tubercles on the angle dividing the hepatic and pterygostomian
regions. Antennary spine very long, reaching beyond the rostral horns;
the three horns of the rostrum (interantennulary and lateral) about
equal in length; supraorbital spines well developed, and, like the an-
tennary and three rostral spines, conspicuously granulated. Postorbital
spines even more coarsely tuberculated, their margins appearing laciniated
when viewed from above. Surface of abdomen thickly set with beadlike
tubercles; the first segment bearing a prominent granulated spine, a
rudimentary spine on each of the three following segments. Chela
slender, covered with small tubercles; the remaining segments of the
cheliped and the ambulatory appendages furnished with small spines,
tubercles, and scattered curled setae. (Faxon, 1893, modified)

The male differs from Faxon’s description of the female (above)
in the following particulars: Ratio of length to breadth of carapace
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greater, the male measuring 10 mm by 7.7 mm, the female 7 mm by 6
mm. Chelipeds elongated to almost four times the length of the carapace,
the chela occupying over half this length. Ambulatory legs correspond-
ingly attenuated and decreasing regularly in length from first to last.
A third median spine present on the intestinal region in addition to the
gastric and cardiac spines. Pterygostomian region clearly visible in dorsal
view between postorbital lobe and hepatic spine. Under side of post-
orbital lobe concave. Outer maxilliped with a triangular merus sharply
produced at anterointernal angle, broadened toward anteroexternal
angle, and but weakly grooved for insertion of the thickened and com-
pressed palpus. Abdomen widest opposite third segment and narrowest
at union of fifth and sixth, the last two segments being fused. A well-
developed spine present on the first segment, and rudimentary spines
on the following two, rather than three, segments. (Garth, 1946)

The lobe protecting the orifice of the male first pleopod is low and
resembles an arc cut from a much larger disc. (Plate B, fig. 9)

Material examined: For a complete listing of 104 specimens from
15 Galapagos stations see Garth (1946, p. 373).

Measurements: Largest specimen, a male: length 10.0 mm, width
7.7 mm, rostrum 1.5 mm, cheliped 38.0 mm, chela 19.7 mm, dactyl 4.2
mm, ambulatory legs 21.8, 15.2, 13.3, and 11.8 mm, respectively.

Color in life: See Garth (loc. cit.).

Hoabitat: Sand bottom, often associated with shell, mud, nullipore,
and coral.

Depth: 20-150 fathoms.

Breeding: Ovigerous females were found at Tagus Cove, Albemarle
Island, Galapagos, in December, and northeast of Charles Island, Gala-
pagos, in February.

Remarks: Although dredging was accomplished by the Velero I1I
in 1938 off Nuez Island, a satellite of Cocos Island, in 31-50 fathoms,
and at Chatham Bay, Cocos Island, in 40-70 fathoms, the type locality
failed to yield Euprognatha granulata as anticipated. All Hancock
expeditions specimens of Faxon’s ornately decorated species were ob-
tained in the Galapagos Islands and have been previously reported.

Since the published illustrations of the male (Garth, 1946, pl. 53)
did not include a figure of the first pleopod, opportunity is taken to
rectify the omission in the present report with Plate B, figure 9. The
photographed pair are from station 792-38.
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Genus COLLODES Stimpson

Microrhynchus Bell, 1835a, p. 88; type: M. gibbosus Bell, by subse-
quent designation of Miers (1879¢c, p. 651) ; 1836, p. 40. Dana,
1851b, p. 427.

Neorhynchus A. Milne Edwards, 1879, p. 186 (name substituted for
Microrhynchus, preoccupied).

Collodes Stimpson, 1860b, p. 193 ; type: C. granosus Stimpson, by mono-
typy. A. Milne Edwards, 1878, p. 175. Miers, 1879c, p. 645. Al-
cock, 1895, p. 189. Rathbun, 1901, p. 55; 1925, p. 105.

Dasygyius Rathbun, 1897, p. 164 (name substituted for Neorhynchus,
preoccupied) ; 1925, p. 137.

Type: Collodes granosus Stimpson, by monotypy.

Description: Carapace ovate-triangular. Rostrum short, entire, or
bifid with the lobes approximated. Eyes of moderate length, retractile
against a large, triangular postocular process separated from supraorbital
arch by a deep, open, marginal fissure. Basal antennal article narrow,
a little curved, anteriorly bidentate, one tooth placed behind the other,
movable part long, exposed. Merus of outer maxillipeds obcordate,
broad as ischium, deeply incised on distal margin, internal angle promi-
nent, acute. Chelipeds of moderate size. Ambulatory legs short, pre-
hensile, dactyli slender, equal in length to propodi, and retractile against
them. Abdomen of male with six, of female with five segments. (Stimp-
son, as modified by Alcock and by Rathbun)

The present difficulty with respect to the two species originally
described by Bell as Microrhynchus gibbosus and M. depressus arises
not so much from the fact that they are not congeneric, as Bell supposed,
but that M. gibbosus, the species which on rediscovery allies itself with
members of the genus Collodes Stimpson, rather than Microrhynchus
depressus, the species that stands alone, was arbitrarily chosen by Miers
(1879, p. 651) as the type of Bell’'s genus. Such a designation, once
made, is as binding on subsequent reviewers as if included in the original
description, according to Article 30 of the International Rules of Zoo-
logical Nomenclature, paragraphs f and g. Had Miers chosen M. de-
pressus as type instead, it might have been possible to preserve the name
Dasygyius Rathbun as the latest in a series of substitutions for Micro-
rhynchus Bell. Under the Rules, therefore, the present writer has no
option but to suppress Dasygyius Rathbun, 1897, in favor of the earlier
Collodes Stimpson, 1860, and to erect a new genus to accommodate
the otherwise nameless Microrhynchus depressus. A petition to the Inter-
national Commission on Zoological Nomenclature for a suspension of
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the Rules in this case was considered, but action was withheld on the
advice of Waldo L. Schmitt, with Fenner A. Chace, Jr., concurring.

Range: From Cedros Island, west coast of Lower California, and
Cape Tepoca, Gulf of California, Mexico, to Sechura Bay, Peru;
occurs also in the Atlantic from Marthas Vineyard, Massachusetts, to
Gulf of San Matias, Patagonia, with an interrupted range between
Martinique and Cape Frio, Brazil. Shallow water to a depth of 145
fathoms; in the Atlantic to 373 fathoms. The species from India
referred to this genus by Alcock (1895, p. 189) is doubtfully congeneric
with the American forms.

Key To THE PAciric AMERICAN SpEciEs oF Collodes

la. Carapace with median spines, rostrum simple or bifid
2a. Rostrum bifid
3a. Outer margin of basal antennal article denticulate
. tenuirostris, young
3b. Outer margin of basal antennal article granulate or

entire

4a, Carapace coarsely granulate . . . granosus

4b. Carapace mostly smooth . . . robsonae
2b. Rostrumsimple . . . . . . (fenuirostris, adult

1b. Carapace without median spines, rostrum bifid
5a. Carapace smooth except for four elevated tubercles forming
a diamond near center . . . < . tumidus
Sb. Carapace covered with pearly granules . . gibbosus

Collodes gibbosus (Bell), new combination
Plate C, Figs. 1-7; Plate E, Fig. 1; Plate 3, Fig. 4

Microrhynchus gibbosus Bell, 1835a, p. 88; 1836, p. 41, pl. 8, figs. 1,

la-c. Miers, 1879¢, p. 651.
Neorhynchus gibbosus A. Milne Edwards, 1879, p. 187.
Dasygyius gibbosus Rathbun, 1910, p. 571; 1925, p. 138, pl. 274, figs.

1-4. Boone, 1927, p. 134, fig. 36. Garth, 1946, p. 375; 1948, p. 23.

Type: Male holotype, length 12.7 mm (not 15.2 mm if 1 line =

2.12 mm), width 10.6 mm, originally deposited in the Museum of the
Zoological Society of London, but no longer extant, as ascertained by
correspondence with the British Museum (Natural History). Female
neotype, U.S.N.M. No. 100921, from Salango Island, Ecuador, 12
fathoms, January 18, 1935, Velero I11 station 396-35.
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Type locality: The locality cited by Bell, Galapagos Islands, 6
fathoms, sandy mud, H. Cuming, collector, is considered erroneous
(See Remarks below). In view of this circumstance, and in keeping with
the Copenhagen Decisions in Zoological Nomenclature (1953, p. 27,
par. 2), the type locality is hereby corrected to Salango Island, Ecuador,
a mainland locality at which Cuming is known to have made collections,
and from which the species has been subsequently recovered.

Localities subsequently reported, with collectors: Panama: Pifias
Bay, 14-33 meters; Guayabo Chiquito; 24-64 meters; Colombia: Ardita
Bay, 34-43 meters; Ecuador: Off Cape Pasado, 18 meters; all specimens
collected by the Askoy Expedition (Garth, 1948).

Atlantic analogue: None,

Diagnosis: Rostrum minute, bifid. Carapace convex, covered with
bead tubercles largest and most distinct on branchial regions. Median
spines lacking; a conical tooth on first abdominal segment of male.
Postorbital spine large, blunt, smooth, anterior margin straight or
convex. Basal antennal article with a granulate ridge. Merus of third
maxilliped cordiform. Male first pleopod with five or six longer spines
near apex, lip of orifice contoured, not protruding.

Description: Carapace broadly pyriform, gibbous, rounded; regions
elevated, and separated by rather deep furrows; surface covered, parti-
cularly on each branchial region, with numerous distinct rounded
tubercles resembling very minute pearls. Rostrum very small and bifid.
Orbits wide, and with a hollow at the outer side for lodgment of eyes
when at rest, though not deep enough to conceal them entirely. Small
fissure dividing the upper margin of the orbit from the rostrum, and
another externally from the tooth of its outer angle. Eyes larger than
their peduncles.

External antennae half as long as body, [basal article] as long as
rostrum, with a tooth at the outer angle. Internal antennae [antennules]
lodged in a single cavity, open in front, bounded above by rostrum, and
on each side by the [basal article] of the external antennae. [Maxil-
lipeds] resembling those of Camposcia except for the [merus] of the
[endognath] being more heart-shaped, and deeply notched for the at-
tachment of the long and greatly developed movable palp.

Abdomen of the male with seven [segments] [this is not borne out
by the illustration], each having an elevation in the center: the first,
wholly apparent when viewed from above, somewhat quadrate, with a
small tubercular tooth in the center; the second very short; the third
much broader than the rest, and the remainder abruptly narrower.
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First pair of legs [chelipeds] thicker than, but not much more than
half as long as, the others; surface granulated; hand rounded, and
terminated by arched fingers meeting only at the apex, and denticulated
there. The four posterior pairs of legs on the average nearly twice the
length of the body, diminishing in the order 3.4.2.5[or2.3.1.4,
excluding the cheliped] ; cylindrical and hairy; nails long, slender, and
but slightly arched. (Bell, 1836, modified)

Material examined: 20 specimens from 5 Hancock expedition sta-
tions. (See Table 6) From Pifias Bay, Panama, to Salango Island,
Ecuador. Also 13 additional specimens from 5 Askoy Expedition stations
(Garth, 1948, p. 23).

Measurements: Female neotype: length 7.3 mm, width 6.1 mm.
Askoy Expedition male: length 13.0 mm, width 10.7 mm, cheliped 14.3
mm, chela 6.2 mm, dactyl 3.2 mm, ambulatory legs 23, 26.5, 25, and
21 mm, respectively.

Color in life: Not recorded. Color in alcohol yellowish-white. (Bell)

Habitat: Green sandy mud, gray mud. (Garth)

Depth: Hancock specimens were dredged in from 12 to 20 fathoms.
Askoy specimens were from 14 to 64 meters.

Breeding: The single ovigerous female was obtained in late January
at Pifias Bay, Panama.

Remarks: A female specimen from Salango Island, Ecuador, station
396-35, was taken by the writer to the U. S. National Museum in 1937,
where it was decided in consultation with M. J. Rathbun and W. L.
Schmitt that it agreed with the description and figures of Microrhynchus
gibbosus Bell at least as well as did a specimen of M. depressus Bell
(U.S.N.M. No. 18143) with the description and figures of that species,
with due allowance for artistic inaccuracies in both instances. Subse-
quently, in 1939, specimens from Pifias Bay, Panama, station 439-35,
were compared with a young male (U.S.N.M. No, 73441) collected by
H. N. Lowe at Acapulco, Mexico, which, although lacking carapace
spines, had been determined by Rathbun as Collodes granosus Stimpson.
It was later discovered that the specimen from station 396-35 and the
specimens from station 439-35 were identical and that Microrhynchus
gibbosus, if correctly identified, was at least congeneric with Collodes
granosus, if the two were not actually conspecific.

Evidence as to the identity of Hancock expeditions material with
Collodes gibbosus is here presented in the form of detailed figures of a
male specimen from Cape San Francisco, Ecuador, station 216-34 (Plate
C, figs. 1-5, 7). Comparison is invited with the original illustrations
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(Bell, 1836, pl. 8, figs. 1-1c), or with their reproductions in Rathbun
(1925, pl. 274, figs. 1-4), particularly the figures of the male abdomen
and chela. It was because of these features that the Cape San Francisco
specimen, a male, rather than the Salango Island specimen, a female, was
selected for illustration. The female from Salango Island, however, has
been selected as the neotype on the advice of L. B. Holthuis, who pointed
out the advantage of having as neotype a specimen collected from the
type locality as restricted below.

Equally mature and of comparable size are a male specimen from
Cape San Francisco, station 850-38 (Plate E, fig. 1; Plate 3, fig. 4),
and an dskoy Expedition male from Ardita Bay, Colombia (Garth,
1948, p. 23). Measurements of the walking legs given above, but not
included in the Askoy report, are in the required descending order of
length (2.3 . 1. 4), although this character is subject to variation
depending on sex, asymmetry and regeneration of appendages.

The absence of Collodes gibbosus from the Galapagos fauna and the
possible reasons therefore have already been discussed (Garth, 1946,
p. 375). Localities at which Cuming, who obtained the specimens on
which Bell’s studies rest, is also known to have collected include La
Plata and Salango Islands in Ecuador, as well as several islands in the
Bay of Panama (Carpenter, 1857). Contemporaneous Cumingiana
(Merrill, 1926; St. John, 1940) contains enough references to his
laxity with respect to written records to justify the assumption of an
exchange of labels between Galapagan and mainland specimens in the
case of possibly eight out of ten species likewise attributed to the islands
but not since found there, if indeed the specimens had written labels to
begin with (Cf. Garth, 1946, p. 343). In short, the provenance of most
of Bell’s west coast species is, and always was, that little known stretch
of South American coastline between Cape Mala, Panama, and Punta
Santa Elena, Ecuador, now designated as the Panama Bight. The
restriction of the type locality of C. gibbosus to Salango Island, Ecuador,
a particular locus within this larger territory, and the selection of the
Salango Island specimen as neotype, give pointed recognition to this fact.

The male specimen collected by H. N. Lowe at Acapulco (U.S.N.M.
No. 73441) is believed by the writer, because of its lack of carapace
spines, to represent this species rather than Collodes granosus Stimpson,
as identified by Rathbun. Apart from this possible record, Collodes
gibbosus has not been taken north of Central America. C. granosus
Stimpson, on the other hand, occurs from the Gulf of California to
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Ecuador. Where the two species occur together, as off San José Light,
Guatemala, where they came up in the same dredge haul (station 930-
39), they can be separated without difficulty.

Collodes granosus Stimpscn
Plate E, Fig. 2; Plate 3, Fig. §

Collodes granosus Stimpson, 1860b, p. 194, pl. 2, fig. 4. A. Milne
Edwards, 1878, p. 177. Miers, 1879¢, p. 645. Rathbun, 1898, p.
569; 1923b, p. 633; 1925, p. 106, pl. 36, figs. 1, 2; pl. 217, fig. 1.
Garth, 1948, p. 23.

Type: Female holotype, length 9.1 mm, width 8.1 mm, no longer
extant, fide Rathbun (1925), and believed to have perished with Stimp-
son’s collections in the Chicago fire of 1871. Female neotype: A.H.F.
No. 495, from 134 miles northeast of Cape San Lucas, Lower California,
Mexico, 10 fathoms, March 11, 1949, collected by the Velero IV at
station 1724-49. :

Type lacality: Cape St. [San] Lucas, Lower California, Mexico,
John Xantus, collector.

Localities subsequently reported, with collectors: Mexico: Lower
California: Cape San Lucas, 4lbatross (Rathbun, 1923b); Gulf of
California: east of La Paz, 10 fathems, A/batress (Rathbun, 1898) ;
Ecuador: off Cape Pasado, 18 and 27 meters, Askoy (Garth).

Atlantic analogue: Collodes trispinosus Stimpson.

Diagnosis: Rostrum pyramidal, tip bifid. Carapace conspicuously
granulated, particularly on branchial regions, depressions smooth and
bare. Three median spines, one gastric, one cardiac, and one abdominal.
Postorbital spine large, outer margin granulate, inner margin concave,
curving around eye. Basal antennal article with external margin coarsely
granulate, internal margin entire. Male first pleopod swollen opposite
spermiducal pore, a cluster of longer spines near tip.

Description: Carapace nearly naked, conspicuously granulated,
especially on the branchial regions; granules rather large and distinctly
prominent. An erect obtuse spine on the gastric region, one on the
cardiac, and one on the basal [segment] of the abdomen. The anterior
half of the cardiac region and the sulci or depressed parts of the
carapace generally, smooth and glabrous. Rostrum subtriangular, fis-
sured; tip minutely bifid. A minute tooth on the superior arch of the
orbit. Chelipeds [of the female] weak. Ambulatory [legs] rather
depressed, ciliated, dactyli hairy. Margin of sternum raised around the
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egg cavity, . . . female abdomen strongly indurated, outer surface
covered with closely set granules. (Stimpson, modified slightly)

Cheliped of male more robust than that of female; palm high,
tapering distally, inner surface granulate, outer surface smooth and bare;
fingers slender, gaping in a broad oval for basal three-fifths, touching
along crenulate edges for distal two-fifths; propodus noticeably convex,
a low molariform tooth in gape on dactylus.

4. Lower orbits of Collodes species. A. C. granosus, x 12.5. B. C. tumidus, x 12.5.
C.C. tenuirostris, x 1.25. (For C. gibbosus see Plate C, fig. 4; for C. robsonae
see Plate D, fig. 6).

Material examined: A total of 132 specimens from 26 Hancock
stations, of which 10 were in the southern part of the Gulf of California,
including Isabel Island. (See Table 7) From near Punta Piaxtla,
Sinaloa, to Santa Elena Bay, Ecuador, but conspicuously absent from the
offshore islands. In addition three A4skoy specimens from half a degree
south of the Equator (Garth, 1948, p. 23).

Measurements: Female neotype: length 9.0 mm, width 7.2 mm.
Largest specimen, a male: length 11.8 mm, width 10.1 mm.

Color in life: Carapace white, lightly covered with dull yellowish
brown. A violet gray area on gastric region and around [gastric] spine.
A violet gray area around large [cardiac] spine. Eye dark blackish
purple. Ambulatory legs white. Ventral side pale smoke gray with pure
white granules on abdomen. (Petersen, of a female from Secas Islands,
Panama)

Habitat: A primary breakdown of bottom types at stations from
which this species was obtained by dredging shows sand 50 per cent,
mud 22 per cent, coral and coralline 18 per cent, and rock 10 per cent.
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A secondary breakdown shows sand present with the mud more often
than not, and shell present with rock in two of three instances. 4skoy
specimens were from mud and live shell bottom (Garth, 1948).

Depth: 2-30 fathoms.

Breeding: Ovigerous females were encountered in the Gulf of
California in March and April, off Guatemala in March, and off
Ecuador in January and February. Nine of twelve females recovered
from Ecuadorean waters were gravid, indicating a cycle culminating in
late Southern Hemisphere summer.

Size and sex: The largest specimen previously known was the 9.7
mm female recorded by Rathbun (1925). Males from the lot from
which the neotype was taken measured from 9.3 to 11.8 mm, females
(all ovigerous), from 7.4 to 9.9 mm.

Remarks: The synonymy of Collodes Stimpson and Dasygyius
Rathbun, here proposed, depends on evidence earlier developed that
Collodes granosus, type species of the former, is congeneric with
Dasygyius gibbosus, rediscovered type species of the latter genus, for
which a neotype has been proposed. Since Collodes granosus is likewise
without surviving type specimen material, and is involved in the re-
solution of the same taxonomic problem, it appears consistent with the
provisions of the Copenhagen Decisions on Zoological Nomenclature
(1953, p. 28, par. 34) that a neotype should be established for that
species also. Fortunately, there is available for this purpose in the
Hancock collections a female from the type locality, Cape San Lucas
(Velero IV station 1724-49), that agrees in all particulars with the
original description above. It is accordingly designated the neotype of
Collodes granosus Stimpson.

Collodes tenuirostris Rathbun
Plate E, Fig. 3; Plate 6, Fig. 5

Collodes tenuirostris Rathbun, 1893b, p. 230; 1898, p. 569; 1925, p.
113, pl. 37, text-fig. 35. Crane, 1937, p. 55.
Collodes, doubtful species, Rathbun, 1894, p. 53.
Type: Male holotype, U.S.N.M. No. 17333, length 11.5 mm,
width 8 mm.
Type locality: Gulf of California, Mexico, Lat. 30° 16’ N, Long.
113° 05" W, 36 fathoms, Albatross station 3018. [Off Cape Tepoca]
Localities subsequently reported, with collectors: Mexico: west coast
of Lower California: off Abreojos Point, 48 fathoms, and Magdalena
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Bay, 51 fathoms, 4lbatross {Rathbun, 1898) ; Gulf of California: north-
west of Cape Tepopa, 145 fathoms, 4/batross (Rathbun, 1925) ; Santa
Inez Bay, 33-35 fathoms, Zaca (Crane).

Atlantic analogue: Collodes rostratus A. Milne Edwards.

Diagnosis: Rostrum a tuberculate spine arising from a dome-shaped
base; a similar abdominal spine posteriorly directed. Carapace heavily
and unevenly granulate, especially on branchial regions; one gastric and
one cardiac spine or tubercle. Postorbital tooth large, anterior margin
straight or slightly concave. Basal antennal article with inner lamina,
outer margin coarsely denticulate. Fingers of adult male gaping widely
at base. Tip of male first pleopod slender, lateral lobe not prominent.

Description: Carapace slightly pubescent; unevenly granulate with
unequal granules, the largest ones on the summit of the branchial
regions, which have the greatest number of granules; a few small
granules on cardiac and gastric regions; more on the hepatic regions;
lateral and posterior margins covered with small granules. Four median
capitate spines, one at end of rostrum, one gastric, one cardiac, and one
directed obliquely backward and upward on the first abdominal seg-
ment. A supraorbital tubercle; a rather broad postorbital lobe directed
obliquely forward. Basal antennal segment with a prominent inner
lamina ending in a lobe and an outer margin cut into numerous denticles.
The male sternum granulate on the cheliped segment near the abdomen
and especially on the most protuberant parts; granules few on other
segments except close to abdominal cavity. Female abdomen roughened
with numerous but separated granules.

Chelipeds slender; outer margin of merus armed with about eight
stout spinules, other margins finely spinulous, also the inner margin of
the carpus; manus nearly smooth ; fingers narrowly gaping in basal half.
Legs long-hairy, the hairs retaining large quantities of mud. (Rathbun,
1925)

‘The diagnosis above applies to mature specimens. The bifid rostrum
of the very young persists in some individuals up to 10-12 mm and
may be retained as a bituberculate tip to the single spine in even the
largest specimens. While the old are very granulate and tuberculate,
the young may be almost as smooth of carapace as Collodes tumidus.
Considerable variation exists with respect to the cardiac spine, which
may be upstanding, as in the case of typical C. granosus, or reduced to
a tubercle. However, the spine on the first abdominal segment is always
present and always elongated, and, along with the difference in curvature
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of the postorbital tooth, is a character most useful in separating young
specimens with a bifurcate rostrum and smooth carapace from C.
tumidus.

The fingers of the adult male gape more widely at the base than is
shown by Rathbun (1925, text-fig. 35a), a circumstance attributable
to the larger size of the Hancock specimen, which measures 26.2 mm
in length as compared to but 18.8 mm.

Material examined: 92 specimens from 32 Hancock expeditions
stations, 20 of which were in the Gulf of California. (See Table 8)
From Cedros Island, west coast of Lower California, and Tepoca Bay,
Gulf of California, Mexico, to Sechura Bay, Peru.

Measurements: Largest specimen, male: length 26.2 mm, width
21.1 mm, rostrum 2.0 mm, cheliped 37 mm, chela 16 mm, dactyl 8.1
mm, ambulatory legs 56, 50, 44, and 39 mm, respectively. Ovigerous
female: length 21.5 mm, width 18.1 mm.

Color in life: Not recorded.

Habitat: Bottom types at 26 stations on which information is
available show an overwhelming preference on the part of this species
for a sandy substratum, sand being recorded in 65 per cent of the cases,
with shell associated in 5 of 17 stations. The remaining 35 per cent
were divided as follows: mud 16 per cent, rock 12 per cent, and organic
bottom (coral and coralline) 8 per cent. Crane (1937) reported mud
and crushed shell bottom.

Depth: Hancock expeditions specimens were obtained in from 3-90
fathoms. This is less than the extreme depth of 145 fathoms recorded by
Rathbun (1925, table, p. 111).

Breeding: Ovigerous females were encountered in the Gulf of
California in January, February, and March, and from the west coast
of Lower California in March and April, but were not recovered from
any of the more southerly stations.

Remarks: On the basis of the considerations mentioned in the
supplementary descriptive note above, Hancock expeditions specimens
from Panama, Colombia, and Ecuador, earlier catalogued as Collodes
tumidus, were clearly demonstrated to be C. tenuirostris instead. Of
considerable interest from the standpoint of geographical distribution is
the fact that C. tenuirostris, possessing an Atlantic analogue in C.
rostratus, is the species which might have been expected to occur in the
Bay of Panama.

The range of the species is extended northward to Cedros Island,
west coast of Lower California, and southward to Sechura Bay, Peru.
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Collodes tumidus Rathbun
Plate E, Fig. 4; Plate 3, Fig. 6

Collodes tumidus Rathbun, 1898, p. 569, pl. 41, fig. 1; 1923b, p. 633;
1925, p. 121, pl. 40, figs. 1, 2; pl. 218, fig. 5; text-fig. 47. Crane,
1937, p. 56.

Type: Male holotype, U.S.N.M. No. 21571, length 11.6 mm, width
9.5 mm.

Type locality: Magdalena Bay, Lower California, Mexico, 12
fathoms, Albatress station 2831.

Localities subsequently reported, with collectors: Mexico: Lower
California: middle of east side of Cedros Island, 4lbatross (Rathbun,
1923b) ; Gulf of California: east of La Paz, 10 fathoms, Albatross
(Rathbun, 1898) ; Arena Bank, 35 fathoms, Zaca (Crane).

Atlantic analogue: Collodes inermis A. Milne Edwards.

Diagnosis: Rostrum minute, bifid. Carapace smooth and bare ex-
cept for scattered granules posteriorly and laterally and hooked hairs
on gastric and branchial areas. Four setose tubercles forming a diamond,
one gastric, one cardiac, and two inner branchial. Postorbital tooth large,
anterior margin convex and spinulous. Basal antennal article with outer
lobe and marginal teeth spinulous. Tip of male first pleopod thickened,
lateral lobe exserted.

Description: Carapace granulate along the posterior and lateral
margins, the granules large on the hepatic regions and reaching forward
a little on the branchial and cardiac regions; a few granules also between
the orbits. Four tubercles near the middle of the carapace at the most
elevated portions, one gastric, one cardiac, the other two at the inner
angles of the branchial regions. Otherwise the central part of the
carapace smooth. Front bidentate, the teeth triangular, blunt, and
separated by a space subequal to either tooth. Postorbital tooth slightly
curved, convex forward, shorter than the eye. Basal antennal article
broad, inner or lower edge entire, outer edge unevenly dentate, upper
and lower terminal lobes equally advanced. Male sternum and eleva-
tions of first three abdominal segments finely granulate; otherwise the
abdomen in both sexes nearly smooth.

Chelipeds of adult male slightly enlarged. Palm narrowing per-
ceptibly near the distal end. Fingers gaping to near the tips, dactylus
with an enlarged tooth near the base, fixed finger with a similar tooth
marking the proximal third. Ambulatory legs rather stout. (Rathbun,
1925) “
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Material examined: 35 specimens from 14 Hancock expeditions
stations, all but two in the Gulf of California. (See Table 9) From
Puerto Refugio, Angel de la Guarda Island, to 134 miles southwest of
Cabeza Ballena, Gulf of California; Magdalena Bay, west coast of
Lower California, Mexico.

Measurements: Largest specimen, a male: length 13.3 mm, width
10.5 mm, rostrum 1.0 mm, cheliped 14.7 mm, chela 6.5 mm, dactyl
3.9 mm, ambulatory legs 23, 21.5, 20, and 18 mm, respectively. Female:
length 10.8 mm, width 8.8 mm.

Color in life: Not recorded.

Habitat: Data regarding bottom type are available for 10 stations,
of which 7, or 70 per cent, were sand or sand with shell. Crane (1937,
p. 56) reports coarse sand with weed.

Depth: Hancock expedition specimens were from 11-70 fathoms,
extending the previously known range of from 12-35 fathoms.

Breeding: The three ovigerous female specimens were all taken in
March, no later collecting in the Gulf of California having been at-
tempted.

Remarks: Although this species has been known almost since the
time of its discovery to occur on the west coast of Lower California at
Cedros Island as well as at Magdalena Bay, it was not encountered by
Hancock expeditions outside of the Gulf of California until 1949, when
specimens were obtained from the type locality. Previous to this date
all small inachine crabs of smooth carapace dredged on the Pacific side
of the peninsula were either the single-rostral spined Inachoides lacvis
or the double-spined young of Collodes tenuirostris. The latter was
separated from C. tumidus by the characters mentioned under sup-
plementary descriptive notes for that species. The Hancock Foundation
series of C. tumidus is not as large as might be desired and contains no
male more mature than the specimen figured by Rathbun (1925, text-
fig. 47), so that it is impossible to say whether or not the chela illustrated
represents the maximum development attained by this species.

Collodes robsonae, new species
Plate D, Figs. 1-6; Plate 4, Fig. 1

Type: Female holotype, A.H.F. No. 397, from Venado, Canal Zone,
April 5, 1939, collected by students of Elinor D. Robson of Balboa,
Canal Zone,

Measurements: Female holotype: length 29.6 mm, width 22.9 mm,
rostrum 1.7 mm, width 2.2 mm, cheliped 28.5 mm, chela 11.0 mm,
dactyl 6.8 mm, ambulatory legs 48, 51, 48, and 40 mm, respectively.
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Diagnosis: Rostrum small, tip bifid. Carapace hairy but non-
granulate ; two median spines, one gastric, one cardiac. Postorbital tooth
broad at base, anterior margin concave. Basal antennal article with
inner margin produced as a thin blade. Legs stout, smooth, margins hairy.

Description: Carapace subpyriform, convex, regions separated by
pilose depressions, nongranulate, but with minute punctae forming
linear striations on branchial and intestinal portions. Rostrum small,
horizontal, sides converging gradually to bidentate tip, teeth minutely
denticulate, intervening sinus U-shaped, a granular swelling at base
between anterior margins of orbit. Postorbital tooth broad at base,
anterior margin proximally convex, then sharply concave opposite cornea
of eye, tooth set off from base of eyestalk by a deep and narrow fissure.
Gastric and cardiac areas smooth and glabrous, each surmounted by an
erect spine, that of cardiac region longer by one third, a horizontal row
of hairs across anterior gastric region. Hepatic regions small, crowded
forward and downward by large branchial regions, one or two granules
at apex of each. Branchial regions, though swollen, not protruding
beyond general outline of carapace and set off from genital area by deeply
pitted grooves. Inner metabranchial areas sculptured with a fine-lined
pattern of pits and grooves. Intestinal region not produced posteriorly,
bearing two minute granules side by side. A raised, thickened postero-
lateral marginal ridge.

Basal antennal article smooth, produced inwardly and downwardly
as a flange with an entire margin culminating in an anterior tooth ex-
tending forward nearly as far as the tip of the rostrum, external margin
also culminating in a tooth, a few granules at midpoint opposite base of
eyestalks. Antennal flagella long, between one-third and one-half carapace
length. Merus of external maxilliped cordiform, deeply notched to re-
ceive three-segmented palp, which is coarse and hairy. A double row of
granules on each pterygostomian region.

Cheliped of female feeble, hand slender, fingers meeting without
gape, Walking legs exceptionally robust, dorsal surfaces smooth and
porcellanous, anterior and posterior margins fringed with long, silken
hairs. Dactyli equaling or exceeding propodi in length, curving but
slightly except at extreme tips.

Female abdomen without a spine but with a suggestion of a low
tubercle on first segment, middle portion of second and each succeeding
segment raised, only this center portion retaining indications of
metameres in the fused terminal portion, comprising somites 5-7.
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Remarks: This species finds its closest affinities with Collodes
tumidus, with which it shares the nongranulate carapace and bifid
rostrum. However, it is much larger than any specimen of C. tumidus
to come to our attention, being in fact larger than the largest C.
tenuirostris from the Gulf of California. Of greater importance, it
lacks several of the diagnostic characters of C. tumidus, notably the
inner branchial tubercles which, with the gastric and cardiac tubercles
(not spines), form a diamond on the dorsum of that species. With
respect to the erect gastric and cardiac spines it resembles C. granosus,
an extremely granulate species. The large postorbital spine with its
convex-concave anterior margin and the smooth basal antennal article
with its entire margins appear to this writer to justify the erection of a
new species on these salient characters, although it would be preferable,
for the sake of the pleopod, if a male were available to serve as the
holotype.

The proposed new species is named for Elinor D. Robson, by whose
students at Ancon High School, Canal Zone, it was collected.

According to James Zetek, resident manager, Canal Zone Biological
Area, the name “Venado” applies equally to Venado Beach and to the
offshore island with which it is connected at extreme low tide. Both lie
inside the Canal Zone western boundary, immediately east of the Pana-
manian village of Camardn.

Genus PARADASYGYIUS, new genus

Type: Microrhynchus depressus Bell.

Description: Carapace depressed, tuberculate. Rostrum short, simple.
Postorbital spine large, curving around eye, separated by a slight inter-
ruption from inner orbital margin. Eyes large, flattened, retractile. Basal
antennal article with an external tooth visible at sides of rostrum, inner
margin dentate or entire; antennal flagellum long, hairy. Merus of
external maxillipeds narrow at base, cordiform. Epimeral plates
prominent. Chelipeds short, merus curved, manus inflated in male, sub-
triangular to subglobular. Ambulatory legs of second and third pair
subequal in length and longer than those of fourth pair; first pair
noticeably shorter and conspicuously hairy; hairs adapted to collecting
and retaining particles of mud and detritus; meri horizontally com-
pressed ; dactyli long, slender, unarmed. Sternum a flattened disc except
for a round swelling at base of chelipeds and, in advance of this, a stout
spine between maxillipeds.
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Male abdomen with six segments; first segment with or without a
conical spine; sides of last two segments subparallel ; extremity widened
and rounded. Female abdomen with five free segments, fused fifth to
seventh segment broader than long, flattened, nearly covering sternum.

Contains but two species: Paradasygyius depressus (Bell), Pacific,
and P. tuberculatus (Lemos de Castro), Atlantic.

Range: Eastern Pacific from Ensenada de San Francisco, Sonora,
Mexico, to Cape Corrientes, Colombia. Erroneously attributed to the
Galapagos Islands. Western Atlantic at Mucuripe, Fortaleza, Ceara,
Brazil, 5-80 fathoms.

Paradasygyius depressus (Bell), new combination
Plate E, Fig. 5; Plate 4, Fig. 2

Microrhynchus depressus Bell, 1835a, p. 88; 1836, p. 42, pl. 8, figs. 2,
2d-f.

Neorhynchus depressus A. Milne Edwards, 1879, p. 187. Rathbun,
1894, p. 73.

Dasygyius depressus Rathbun, 1898, p. 570; 1910, p. 571; 1925, p. 138,
pl. 1; pl. 274, figs. 5-8. Boone, 1927, p. 135, fig. 37. Crane, 1937,
p. 56. Garth, 1946, p. 375; 1948, p. 24.

Dasygius depressus Boone, 1930a, p. 78, pl. 22.

Type: Female holotype, length 12.7 mm, width 12.7 mm, originally
in the Museum of the Zoological Society of London, no longer extant,
as ascertained by correspondence with the British Museum (Natural
History). Male neotype: A.H.F. No. 398, from 10 miles southwest of
Secas Islands, Panama, 30 fathoms, March 27, 1939, Velero III station
944-39.

Type locality: The locality cited by Bell, Galapagos Islands, 6
fathoms, sandy mud, is considered erroneous (See Remarks below, and
also under Collodes gibbosus). In keeping with the provisions of the
Copenhagen Decisions in Zoological Nomenclature (1953, p. 27, par. 2),
the type locality is hereby corrected to Bay of Panama, in which Hugh
Cuming is known to have made collections.

Localities subsequently recorded, with collectors: Mexico: Gulf of
California: La Paz Bay, 21 and 26.5 fathoms, Albatross (Rathbun,
1894, 1898) ; Gorda Banks, Arena Bank, and Santa Inez Bay, 29-60
fathoms, Zaca (Crane); Costa Rica: Wafer Bay, Cocos Island, in-
shore, Ara (Boone, 1930a) ; Panama: Pifias Bay, 14-33 meters, and
Guayabo Chiquito, 24-64 meters, Askoy (Garth, 1948); Colombia:
Ardita Bay, 34-43 meters, Octavia Bay, 24-28 meters, and Utria Bay
[Port Utria], 12-22 meters, 4skoy (Garth, 1948).
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Atlantic analogue: Paradasygyius tuberculatus (Lemos de Castro,
1949).

Diagnosis: Carapace depressed, finely granulate, rostrum simple.
Chelae of male turgid, dactyl without large basal tooth. Legs long,
cylindrical, hairy, first ambulatory shortest. A large conical spine on
male first abdominal segment. Male first pleopod thickened, tapering
gradually to apex, which is provided with several longer spinules, orifice
elongate, lip little projecting.

Description : Carapace depressed, covered with fine granulations with
here and there occasional larger ones; a short stout spine near the margin
of the branchial region. Epimeral plates well developed and produced
in a spine between the second and third, and third and fourth ambulatory
legs. Rostrum triangular, tipped with a small, slightly capitate spine.
Eyes large, flattened. Basal antennal article with dentate margins,
terminating in two teeth, the outer the longer, incurved at tip. Second
article (or first movable article) of the antennules exceeding in length
the fossa, and in large specimens exceeding the rostrum. Maxillipeds
rather widely separated ; ischium with a shallow sulcus; merus strongly
cordiform, very narrow at base.

Chelipeds of male stout, granulate; margins of merus tuberculate;
palm inflated, subglobular; fingers narrowly gaping at base, finely
crenulate in the gape, crenate along meeting edges; dactylus with a
notch at base. Chelipeds of female weaker than legs, palms not swollen.
The ambulatory legs [in the female] diminishing in the order 3, 2, 4, 1,
three and two being nearly the same length; granulate and hairy, the
first pair conspicuously hairy with a fringe of hair on either side; the
hairiness diminishing from the first to the fourth pair, and the granula-
tion diminishing from the proximal to the distal end of each leg; dactyli
unarmed.

First segment of abdomen armed with a long, horizontal, conical,
acute spine. In the male the sides of the last two segments subparallel,
the extremity broadly rounded. In the mature female the last or fused
segment much wider than long, almost covering the sternum laterally,
the distal margins straight or slightly concave. Sternum of male flat,
except in front of the chelipeds; there, in both sexes, a smooth swelling
and anterior to that a small spine between the maxillipeds. (Rathbun,
1925, modified)

Material examined: 104 specimens from 33 Hancock expeditions
stations, of which 19 were in the Gulf of California. (See Table 10)
From Ensenada de San Francisco, mainland side, and outside Concepcién
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Bay, Lower Californian side of the Gulf of California, to Cape Cor-
rientes, Colombia. An additional 36 specimens from 5 4skoy Expedition
stations in southern Panama and Colombia.

Measurements: The following figures are given in tabular form for
" ease in comparing the largest male and largest female in the Hancock
collections, the former from Velero IIT station 941-39, the latter from
station 936-39: (Measurements in mm)

Male Female

Carapace

Length 27.7 21.6

‘Width 27.7 21.6
Rostrum

Length 20 1.7

Width 2.0 1.7
Cheliped 39.5 20.9

Chela 17.6 8.0

Dactyl 9.6 4.7
First walking leg 55 30
Second walking leg 83 45
Third walking leg 80 48
Fourth walking leg 70 43

It will be noted that the length and breadth of carapace, as well
as the length and width of the rostrum, are equal in both sexes. The
weakly developed cheliped of the female is readily apparent. The ap-
parent difference in descending order of leg lengths (3.2 .4 .1 in the
female and 2 . 3 . 4. 1 in the male) is probably unimportant, as both
the measured male and the male neotype show asymmetry as regards
the relative length of legs 2 and 3.

Color in life: Entire crab pinkish with olive-gray pubescence, except
for manus and dactyls of cheliped, which are pure white. Eggs coral-
red. (Crane)

Habitat: With data on bottom type available from 30 stations, it
was found that mud bottom predominates over sand bottom in the
proportion of 60 to 40 per cent. However, sand was also a constituent
in over a third of the mud bottom stations. The Askoy found the species
occurring in gray or green sand or mud (Garth, 1948). Zaca expedition
specimens were found usually on mud bottoms, occasionally with sand
or rock, according to Crane (1937), who refers also to their sluggish
habit.
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Depth: Velero 111 specimens were obtained in from 5-55 fathoms,
exceptionally in 80 fathoms.

Size and sex: Males in the present series range in size from 8.5 to
27.7 mm, the latter being the largest on record, females from 6.2 to
24.8 mm, ovigerous females from 14.0 to 16.3 mm. It should be noted,
however, that a 16.4 mm male from the Gulf of California, of a size
corresponding to the ovigerous females, which are from the Gulf of
California also, has well developed chelae, while specimens of larger
size, from the Bay of Panama and Costa Rica, including the male
neotype, may retain the slender chelae usually associated with sexual
immaturity.

Breeding: As noted above, ovigerous females were encountered only
in the Gulf of California. March was the month in which egg-bearing
was observed.

Remarks: Although the Zaca obtained a larger number of specimens
from the Gulf of California, the Velero III dredged the species from a
greater number of stations and extended the known range north to
Ensenada de San Francisco, near Guaymas, Sonora, Mexico. The records
of the Askoy in southern Panama and Colombia were confirmed and
stations in northern Panama and Costa Rica were added. It is assumed
that the species will be found to occur between Port Parker, Costa Rica,
and the Gulf of California wherever soft mud and fine sand occur.

While the identity of the species has not been in doubt since its
recovery by the Albatross in the Gulf of California (Rathbun, 1894),
its taxonomic status had to await the rediscovery of Collodes gibbosus,
which Bell also included in his genus Microrhynchus, and which Miers,
by subsequent designation, made its type. Since the solution of the
taxonomic problem involved both species, as well as Stimpson’s Collodes
granosus, and since all are without surviving type material, it appears
within the intent of the Copenhagen Decisions in Zoological Nomen-
clature (1953, p. 28, par. 34) that a neotype should be established for
each. The specimen selected as neotype for Microrhynchus depressus (see
above) is of the opposite sex from the holotype, and while of large size,
retains the slender chelipeds of the immature male. With these excep-
tions, both of which are provided for in the conditions for the establish-
ment of neotypes (Ibid., p. 28, par. 35), the proposed neotype agrees
with the description of Rathbun (1925) given above, which is based
on the description and figures of Bell (1836).

Evidence that the species does not occur in the Galapagos Islands,
to which it was originally attributed, has been set forth previously on
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two occasions (Garth, 1946, p. 375; 1948, p. 24). The choice of the
Bay of Panama as the newly designated type locality is based upon the
known range of the species, plus the fact that Hugh Cuming, who
obtained the nonextant holotype, is known to have made collections at
Taboga Island and at Saboga Island, Perlas Islands (Carpenter, 1857,
p. 179).

Genus PYROMAIA Stimpson

Pyromaia Stimpson, 1871b, p. 109. A. Milne Edwards, 1879, p. 197.
Rathbun, 1925, p. 127.

A piomaia von Martens, 1873, p. 182; name substituted for Pyromaia.
Miers, 1879¢, p. 651.

Type: The Atlantic Pyromaia cuspidata Stimpson, 1871, by mono-
typy.

Description: Carapace pyriform, convex, rough with tubercles and
spines; rostrum simple, well developed; supraorbital spine usually
present; postorbital spine large, distant from the ocular cavity, and
curved around end of eye, tip directed forward. Basal article of outer
antennae long and narrow, tapering anteriorly; movable portion very
slender. Epistome a little wider than long. Buccal cavity not completely
filled by the outer maxillipeds; ischium with its inner distal portion
strongly advanced; merus cordate, with a prominent narrow lobe on
the inner side. Chelipeds of moderate length, merus triangulate, manus
swollen, fingers long and curving inward. Ambulatory legs very long
and slender, cylindrical, decreasing successively in length from first to
fourth pair; dactyli long and slightly curved.

Abdomen of male with the last two segments, of female with the
last three segments, fused. (Rathbun)

Range: From Tomales Bay, Marin County, California, to Cape
Corrientes, Colombia, including the Gulf of California; in the Atlantic
from Cape Lookout, North Carolina, through Florida Strait to Yucatan
Channel. Shore to 225 fathoms. The single Pacific species is not strictly
analogous to either of the Atlantic forms, being intermediate in some
respects between them and Inachoides.

Pyromaia tuberculata (Lockington)

Pyromaia tuberculata mexicana (Rathbun), new combination
Plate E, Fig. 7; Plate 6, Figs. 1, 2

Inachus tuberculatus Lockington, 1877a, p. 30. Miers, 1886, p. 19,
footnote.
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Microrkynchus (Inachus) tuberculatus, Lockington, 1877c¢, p. 64.

?Inachoides brevirestrum Lockington, 1877c, p. 75; type locality,
Magdalena Bay, Lower California; types not extant. Streets and
Kingsley, 1877, p. 105.

Inachoides magdalenensis Rathbun, 1893b, p. 228; type locality, off
Santa Margarita Island; male holotype U.S.N.M. No. 17337;
1898, p. 571; 1904, p. 171. Nininger, 1918, p. 39, figs. 11, 12.

Neorhynchus mexicanus Rathbun, 1893b, p. 233; type locality, Gulf of
California; male holotype U.S.N.M. No. 17350, length 14.5 mm,
width 12 mm.

Dasygyius tuberculatus, Rathbun, 1898, p. 570; 1904, p. 172, pl. 10,
figs. 3, 3a, text-fig. 92; 1910, p. 571. Holmes, 1900, p. 27. Wey-
mouth, 1910, p. 27, pl. 3, fig. 8. Hilton, 1916, p. 71, fig. 13.

Inachoides tuberculatus, Schmitt, 1921, p. 199, text-figs. 123a, 123b.
Rathbun, 1923b, p. 633. Johnson and Snook, 1927, p. 365, fig. 317.

Pyromaia tuberculata, Rathbun, 1925, p. 133, pl. 40, fig. 3; pl. 218, figs.
1-4; 1926, p. 22, pl. 1, fig. 1 (fossil). Crane, 1937, p. 56. Ricketts
and Calvin, 1939, p. 249. Garth, 1948, p. 23.

Collodes granosus, Boone, 1930a, p. 76, pl. 21, figs. A, B; not C. granosus
Stimpson.

Type: Holmes (1900, p. 27), who examined Lockington’s types in
the California Academy of Sciences before their destruction, gives the
following measurements: male: length .75, width .55, first leg 1.55
inches. Female: length .56, width .38, first leg .94 inches.

Type locality: Mouth of San Diego Bay, California, 8 fathoms,
Henry Hemphill, collector.

Localities subsequently recorded, with collectors: California:
Monterey Bay, 45 fathoms (Weymouth) ; off Venice, between Venice
and Rocky Point, between Point Vicente and Point Fermin, San Pedro,
Anton Dohrn (Rathbun, 1925) ; San Pedro, E. P. Chace, H. N. Lowe
(Rathbun, 1925); oft Wilmington, 27 fathoms, 4lbatross (Rathbun,
1904, 1925) ; Long Beach and Alamitos Bay, H. N. Lowe (Rathbun,
1904, 1925) ; Newport Bay, Anton Dohrn (Rathbun, 1925); Balboa
(Hilton) ; Laguna Beach, 12-15 fathoms (Nininger) ; San Diego Bay,
3.5-6.75 fathoms, Albatross (Rathbun, 1904, 1925), S. J. Holmes
(Rathbun, 1925); south of San Diego Bay, 22 fathoms, Albatross
(Rathbun, 1925). Fossil: California Pleistocene: Deadman Island,
San Pedro; Signal Hill (Los Cerritos) ; Spanish Bight, San Diego Bay
(Rathbun, 1926).
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Woest coast of Lower California: W. J. Fisher (Lockington) ; Santa
Rosalia Bay, A. W. Anthony (Rathbun, 1925); Santa Maria Bay,
Albatross (Rathbun, 1923b) ; Magdalena Bay, 3 fathoms, type locality
of Inachoides brevirostrum (Lockington), C. R. Orcutt (Rathbun,
1925) ; off Santa Margarita Island, 47 fathoms, 4lbatross, type locality
of Inachoides magdalenensis (Rathbun, 1893b); Abreojos Point to
Cape San Lucas, 5.5 to 66 fathoms, 4 /batross (Rathbun, 1898).

Gulf of California: near Consag Rock, 20 fathoms, Albatross, type
locality of Neorhynchus mexicanus (Rathbun, 1893b). [For additional
Albatross records see Rathbun (1925, p. 135).] Santa Inez Bay, 25-35
fathoms, Zaca (Crane).

Costa Rica: Punta Arenas, 4ra (Boone, as Collodes granosus).

Panama: Bay of Panama, 7 and 16 fathoms, 4lbatross (Rathbun,
1898) ; Perlas Islands, 4ra (Boone, as Collodes granosus).

Colombia: Utria Bay [Port Utria], 12-22 meters, 4skoy (Garth).

Atlantic analogue: Not strictly analogous to either of the Atlantic
members of the genus, Pyromaia cuspidata Stimpson or P. arachna
Rathbun,

Diagnosis: Carapace broadly pyriform, three median tubercles or
spines: one gastric, one cardiac, and one intestinal. Rostrum a simple
spine of variable length. Supraorbital arch with a tubercle at summit.
Postorbital spine large, curving around eye in adult. Anteroexternal spine
of basal antennal article incurving. Male cheliped shorter than all, or
all but last pair of walking legs, manus subglobular. Dactyls long, little
curved, smooth in adult, spinulous in young. Tip of male first pleopod
rounded, a partial constriction opposite rimmed orifice.

Description : Carapace broadly triangular, pyriform, convex; surface
granulate and tuberculate, with fine pubescence; tubercles tending to
become spinous on lateral margins and on summit of branchial regions;
on median line a spiny tubercle on the posterior part of gastric region,
and a stout, spinelike tubercle on cardiac and on intestinal region. The
median spines present in adult males becoming tuberculate in females
and in smaller specimens, and the gastric tubercle often absent. A shorter
spinelike tubercle on first abdominal segment, pointing upward and
backward. Rostrum acute; tips of postorbital spines pointing forward;
upper margin of orbit prominent but without supraocular spine. Basal
antennal article with outer margin prolonged into a slightly incurved
spine. Sternum conspicuously granulate or tuberculate, pubescent, deeply
grooved between segments.
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Chelipeds of male short, rather stout, granulate; hand broad, in-
flated ; fingers nearly as long as palm, gaping at base. Chelipeds of
female more slender than in male; margins of hand parallel; fingers
slightly gaping. (Schmitt, 1921, modified)

Ambulatory legs slender, similar, diminishing in length from first
to fourth pair; dactyli moderately curved, almost smooth. (Rathbun,
1925)

The following significant paragraph is extracted from Rathbun
(1925, p. 136) :

“Young: In the adult, the postorbital tooth is large and curves partly
about the eye, as in typical Pyromaia; in the young, however, the
postorbital tooth is smaller and more slender than in the adult and is
directed outward and very little forward, the dactyls of all the am-
bulatory legs are, relative to their propodites, shorter and more curved
than in the adult, and armed with spinules, that is, they are more
prehensile. The young, therefore, are typical Inachoides.”

In addition to the typical form described above, two and perhaps
three races are restricted to well-defined portions of the species range.
One of these is represented by specimens from the northern part of the
Gulf of California, from San Felipe on the peninsula side to Guaymas
on the side of the Mexican mainland. In it the rostrum is short, the
branchial regions swollen, the neck stout, the granules many and coarse,
and the hand swollen and bare. Neorhynchus mexicanus Rathbun (male
holotype, U.S.N.M. No. 17350) is of this form and, in view of its
morphological distinctiveness and geographical isolation, its removal from
synonymy with Pyromaia tuberculata tuberculata and its designation as
P. tuberculata mexicana, new subspecies, is here proposed.

A second form is represented by Crane’s specimens from Santa Inez
Bay and by Hancock expeditions material from outside Concepcién and
Angeles Bays on the Gulf coast of Lower California. In this form the
rostral spine is long and the gastric and cardiac spines upstanding.
Rathbun (1925) calls it variety A, adding that the legs are particularly
long and slender, the granules few, and the postorbital tooth points out-
ward. Sufficient material from the Bay of Panama is not available from
which to determine whether the two specimens designated by Rathbun
(loc. cit.) as variety B are identical with one ot the above or should
be considered as representing a third race of this polytypic species. The
situation is further complicated in that specimens not extreme in either
respect occur off California, in the Gulf of California at localities other
than those mentioned, and off Colombia.
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Material examined: A total of 682 specimens from 118 stations or
unnumbered localities, of which 29 were in the Gulf of California.
Of this number 102 specimens from 11 Gulf of California stations may
be designated as subspecies Pyromaia tuberculata mexicana. (See Table
11) From Tomales Bay, Marin County, California, to off Cape Cor-
rientes, Colombia, including the entire Gulf of California. In addition
to the above, one male specimen from San Bartolome Bay, Lower Cali-
fornia, Mexico, December 16, 1916, surface haul with lampara net [?],
Albatross (C.A.S.), and one female specimen from Utria Bay, Colombia,
Askoy expedition (Garth, 1948).

Measurements: Comparative measurements of specimens of like sex
and size are arranged in tabular form to emphasize the difference in
proportion between typical Pyromaia tuberculata and P. t. mexicana.

(Measurements in mm.)
P. tuberculata P. t. mexicana

Male Male
Length of carapace, including rostrum 15.7 18.8
Length of rostrum 2.5 0.8
Width of rostrum 1.8 1.8
Length of carapace without rostrum  13.2 18.0
Width of carapace 12.3 17.1
Length of cheliped 213 29.0
Length of chela 9.7 13.0
Length of dactyl 5.2 7.3
First walking leg 36 47
Second walking leg 333 46
Third walking leg 31.7 43
Fourth walking leg 28.5 38

It will be noted that the principal difference lies in the length of the
rostrum, and that when this is subtracted from total length the disparity
in size of the two specimens increases. However, P. t. mexicana continues
to exhibit the greater proportional width to length.

The figure used to illustrate the species by Rathbun (1904; 1925,
pl. 218) and by Schmitt (1921) is that of the male holotype of Neorhyn-
chus mexicanus, and as such does not represent the typical form that
occurs off California and the west coast of Lower California. (See PI. 6,
fig. 1)

Color in life: Not recorded. Boone (19302, p. 76) reports of Ara
specimens (as Collodes granosus Stimpson) : “rich creamy yellow; eyes
black,” which 1s customary for specimens in alcohol.
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Habitat: Rocky bottom covered with weeds. (Lockington) “The
hydroids on the Balboa [California] piles were swarming with these
peculiar spider-like crabs.” (Nininger) Wharf piling; protected piles.
(Ricketts and Calvin) Soft mud with shell to firm sand, with or with-
out weed. (Crane) Often abundant on the piling in harbors, as at San
Pedro, where it may be seen crawling slowly about among the tunicates
(Ciona) and the seaweeds growing on the wharf piles and floats. Covers
body with foreign growth. (Johnson and Snoock) In the 71 stations of the
present study for which data on bottom type are available, the primary
breakdown is sand 55 per cent, mud 27 per cent, rock 17 per cent, and
coralline one per cent. Of the sand bottom stations nearly one third
were with shell, while of the mud bottoms fully one-half were with
sand or sandy mud.

Depth: In the Gulf of California from shore to 35 fathoms, off
southern California from shore to 225 fathoms, the latter nearly four
times the maximum depth of 66 fathoms given by Rathbun (1925).
Intertidal collections were at extreme low tide at the entrances to
Mission Bay, San Diego County, and Newport Bay, Orange County,
California.

Breeding: Egg-bearing females were encountered off southern Cali-
fornia in every month from February to November, with but a slight
increase in frequency during the summer months. In the Gulf of Cali-
fornia, with collections from January to April, the preponderance of
ovigerous females was in March. No gravid females were encountered
by Hancock expeditions south of Mexico, although Boone (19302, p.
76) reports (as Collodes granosus) egg-bearing females from Costa
Rica in February.

Size and sex: The largest specimen on record is the 21.7 mm male
reported by Rathbun (1925).

Remarks: With the additional evidence provided by the male first
pleopad (Plate E, fig. 7), it is difficult to resist the temptation to return
this species to Inachoides, where it was once placed by both Schmitt
(1921) and Rathbun (1923b). However, certain considerations restrain
the writer from so doing, at least for the present. Among these may be
mentioned the important general characters which relate the species to
Pyromaia as exemplified by its type species, P. cuspidata Stimpson: the
large postorbital spine which curves around the eye and the remarkably
long walking legs which exceed the cheliped in length, together with
their attenuated and almost smooth dactyls. To be sure, these are char-
acters which appear in the adult and not in the young, as noted by
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Rathbun in the paragraph quoted above, whereas the key to relation-
ship of divergent forms is often to be found in their developmental
stages. In support of the position taken, it should be noted that the male
first pleopod of P. tuberculata, so similar in many respects to that of
Inachoides microrhynchus, resembles no less that of Erileptus spinosus,
which for reasons even more compelling must remain in another genus.

The extension of range of the species from Monterey Bay to
Tomales Bay, north of San Francisco, California, deserves special com-
ment. A specimen sent the writer by Robert J. Menzies of Pacific
Marine Station, Dillon Beach, was recovered from the nets of fishing
boats that do not leave Tomales Bay and so could not have been taken
at a more southerly locality.

Genus ERILEPTUS Rathbun

Erileptus Rathbun, 1893b, p. 226; 1925, p. 68.

Type: Erileptus spinosus Rathbun, by monotypy.

Description: Carapace pyriform, convex, regions well defined;
rostrum simple, slender; postorbital and supraorbital spines present.
Sexes differing in shape of carapace, postorbital spine and cheliped.
Basal article of antennae long and narrow, with spine at distal end.
Anterointernal lobe of ischium of outer maxilliped large and strongly
advanced ; merus subtriangular, the anterior margin the longest; outer,
or principal, margin of next article nearly as long as outer margin of
merus and almost straight until near distal end where it forms an
elbow ; terminal article unusually long. Chelipeds of male extremely long.
Ambulatory legs very slender, decreasing in length from first to fourth
pair and in male much shorter than chelipeds. (Rathbun, 1925)

Abdomen of male with six, of female with five segments.

Range: From San Miguel Island and Point Santa Barbara, Cali-
fornia, to Entrada Point, Magdalena Bay, Lower California, Mexico;
in the Gulf of California from Rocky Point, Sonora, to Gorda Banks.
Extralimital: Ladrones Islands, Panama. 2-300 fathoms. Contains but
one species.

Erileptus spinosus Rathbun
Plate E, Fig. 8; Plate 5, Fig. 2
Erileptus spinosus Rathbun, 1893b, p. 227; 1904, p. 171, pl. 10, fig. 1;
1925, p. 68, pls. 212, 213, text-fig. 18. Holmes, 1900, p. 21. Wey-
mouth, 1910, p. 27, pl. 3, fig. 7. Crane, 1937, p. 54.
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Anasimus rostratus Rathbun, 1893b, p. 227; type locality, northwest of
Cedros Island, off Lower California, 58 fathoms; female holotype,
U.S.N.M. No. 17340; 1904, p. 171, pl. 10, fig. 4. Weymouth,
1910, p. 27.

Anasimus spinosus, Schmitt, 1921, p. 196, text-figs. 121a, 121b.

Type: Male holotype, U.S.N.M. No. 17341, length 10 mm, width
6 mm,

Type locality: Off San Diego, California, 36 fathoms, A4lbatross
station 2934.

Localities subsequently reported, with collectors: California: Off
Santa Rosa Island, 38-55 fathoms, and off San Nicolas Island, 32-33
fathoms, Albatross (Rathbun, 1925) ; Santa Catalina Island: Catalina
Harbor, W. H. Dall (Rathbun, 1904) ; Catalina and Isthmus harbors,
Anton Dohrn, and off Santa Catalina Island, 50 fathoms, H. N. Lowe
(Rathbun, 1925); off La Jolla, 30-39 fathoms, Scripps Institution
(Rathbun, 1925). Mexico: west coast of Lower California: west of
Los Coronados Islands, 50 fathoms, 4gassiz (Rathbun, 1925) ; north-
west of Cedros Island, 58 fathoms, type locality of 4dnasimus rostratus,
dlbatress (Rathbun, 1893b) ; off Abreojos Point, 48 fathoms, 4lbatross
(Rathbun, 1925). Gulf of California: Santa Inez Bay, 60 fathoms,
Zaca (Crane).

Atlantic analogue: None. A Pacific north temperate species.

Diagnosis: Sexes markedly dissimilar, Rostrum a slender spine half
as long as postrostral portion of carapace in male, shorter in female.
Two median spines, one gastric, one cardiac; one long branchial spine.
Postorbital spine small. Chelipeds very long, from three to four times
length of carapace in male, only one and a half times carapace length in
female. A spine on first abdominal somite.

Description: Male: Carapace spinous; two spines on the median line,
one on posterior part of the gastric region and the other on the cardiac
region; one long spine on the branchial region, with a small one in
front of it and two on the margin; a spine on the margin of the hepatic
region and two very small ones arranged transversely on the gastric
region; a slender spine on the orbital arch. Rostrum slender, spinulous
on the margins, about one-half the length of the postfrontal portion of
the carapace. Postorbital spine small, at some distance behind the eye.
Abdomen bearing a spine on the first segment. Chelipeds nearly three
times as long as the carapace, granulate; merus one-spined above at
the anterior margin; hand slender, slightly flattened vertically, increasing
in width toward the distal end; dactyl and pollex arched, gaping for
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one-half their length. Ambulatory legs decreasing regularly in length
from the first to the fourth; fourth pair a little more than one-half the
length of the first. (Rathbun, 1893b)

Female: Carapace with two median spines, one on the posterior part
of the gastric region and one on the cardiac region. T'wo spines on each
branchial region and, almost in line with these, one on each protogastric
lobe. Lateral margins spinulous. Surface pubescent. Rostrum slen-
der, spinulous on the margins, curving upwards for its distal half. A
prominent supraorbital spine. The first article of the abdomen carrying
a spine; the second article, one much smaller. Basal antennal [article]
very long and narrow, terminating in a spine, spinulous on the margins,
without a prominent tubercle. Chelipeds very weak; margins of merus
spinulous; a slender spine above near the carpus; hand granulous;
fingers nearly as long as palm, in contact. Ambulatory legs slender,
pubescent, decreasing in length but little from the first to the fourth
pair; dactyls spinulous below. (Rathbun, 1893b, modified, of A4 nasimus
rostratus)

The length of the rostrum is subject to considerable variation. The
11 mm specimen measured above has a well-developed rostrum of 3.6
mm, but an individual from station 1271-41, also a male, measuring but
9.1 mm in length, has a 3.6 mm rostrum also. It is a particularly
spinulous individual, and the tip of the rostrum is bispinate. The females
of the species, with their shorter rostrum and shorter legs, are difficult
to tell from females of Inachoides laevis. Fortunately the ranges of the
two species are well delimited on the open Pacific coast, although they
overlap in the Gulf of California.

Material examined: A total of 1,551 specimens from 156 stations.
(See Table 12) From San Miguel Island and Point Santa Barbara,
California, to Magdalena Bay, Lower California, and from Rocky Point,
Sonora, to Gorda Bank in the Gulf of California. Extralimital: Panama.

Measurements: Largest specimen, a male, length 11.0 mm, width
6.8 mm, rostrum 3.6 mm, cheliped 35.4 mm, merus 13.6 mm, chela
16.6 mm, dactyl 3.9 mm, legs 23.3, 17.2, 15.5, and 13.5 mm, respectively.
Ovigerous female: length 5.7 mm, width 4.0 mm.

Color in life: Not noted. In alcohol, chelipeds and legs conspicuously
banded and marbled. (Crane)

Habitat: Analysis of the 130 stations at which Erileptus spinosus
was taken for which data on bottom type are available reveals a primary
breakdown as follows: sand 55 per cent, mud 20 per cent, rock 20 per
cent, coral and coralline 5 per cent. The secondary breakdown reveals
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shell associated with the sand in fully one-third of the cases. This cor-
responds with the findings of Crane (1937, p. 54), who records mud and
crushed shell bottom.

Depth: An almost unbelievable bathymetric range of from 2 to 300
fathoms is shown by Velero III specimens, as compared with the pre-
viously accepted 21-60 fathom limitation (Crane, op. cit.). All but six
stations, however, are under 100 fathoms.

Size and sex: The formidable series of over 1,500 individual speci-
mens has not been analyzed in this particular, except for data given
under measurements above. The largest specimen on record is an 11.5
mm male reported by Rathbun (1925).

Breeding: Off the coast of southern California and northern Lower
California, where collecting has been concentrated, ovigerous females
have been recovered in every month of the year. There is a low in the
frequency curve in January and a high in August and September, with a
secondary rise in April. These data have not been corrected for the
probable greater collecting activity during the summer months. In the
Gulf of California, where spring collecting has been the rule, egg-
bearing females were encountered sparingly in January, February, and
March.

Remarks: The great disparity existing between the sexes with respect
to the length of the anterior pair of legs, and particularly of the
chelipeds, led Rathbun to believe that she was dealing with two species
belonging to different genera. The males she described as Erileptus
spinosus, creating a new genus to receive them ; the females she described
as Anasimus rostratus, as noted in the synonymy above. Such an error
could hardly have occurred if both males and females had been present
in either type series. Fortunately, this lapse was discovered by Miss
Rathbun herself, while working over material sent her from the Venice
Marine Laboratory of the University of Southern California, the cor-
rection being made in subsequent papers. (Schmitt, 1921; Rathbun,
1925)

For a species having its center of distribution off the southern Cali-
fornia-Lower California coast, Erileptus spinosus turns up in unexpected
places. The first intimation of its occurrence in the Gulf of California
was when the Zaca obtained fourteen specimens in a single dredge haul
in 60 fathoms off Punta Concepcién (Crane, 1937, p. 54), a record which
has been abundantly confirmed by Velero I1I. More recently, in 1939,
a dredge haul in 54 fathoms three miles south of the Ladrones Islands,
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Panama, included a single male specimen, indicating that E. spinosus
is to be looked for in the intervening territory, and perhaps as far south
as Ecuador.

Genus INACHOIDES Milne Edwards and Lucas

Xiphus Eydoux and Souleyet, 1842 (or 1843), pl. 1, figs. 1-6; type:
X. margaritifére Eydoux and Souleyet.

Inachoides Milne Edwards and Lucas, 1842, pl. 4, figs. 2, 2a-m; 1843,
p. 4. Eydoux and Souleyet, 1844 (or 1845), p. 219. Dana, 1851b,
p. 432; 1852, p. 83. A. Milne Edwards, 1879, p. 198. Rathbun,
1925, p. 59.

Type: Inachoides microrhynchus Milne Edwards and Lucas, by
monotypy.

Description: Carapace triangular, pointed in front, broad and
swollen behind. Rostrum short and styliform, always simple. Orbits
entire; their superior angle very small and the eye not retractile. Basal
article of the external antennae narrow, the unprotected movable flagel-
lum inserted on the sides of the rostrum. Epistome large and nearly
quadrilateral ; merus of the external maxillipeds notched in front for
the insertion of the palp, its anteroexternal angle rounded. Chelipeds of
the male swollen; ambulatory legs of moderate length and terminated
by styliform dactyls. Abdomen of the male formed of seven articles;
that of the female numbers only five, the fifth, sixth and seventh being
united. (A. Milne Edwards)

The following supplementary information is given by Rathbun:
Postorbital tooth present, small, and pointing outward ; preorbital spine
present or absent. Basal antennal article with an anteroexternal tooth.
First pair of ambulatory legs longest, subprehensile, the propodal seg-
ments more or less enlarged distally; dactyli curved, folding against
propodi.

With respect to the characteristic terminal modification of the
propodus the description of Milne Edwards and Lucas is beautifully
explicit: The legs . . . have their penultimate article prolonged
posteriorly in a lamination, on the rounded margin of which slides, as
on a pulley, the last article or the tarsus.

Range: From Cedros Island and Scammon Lagoon, west coast of
Lower California, and Rocky Point, Gulf of California, Mexico, to
Chonos and Chiloe, Chile; in the Atlantic from Deadmans Bay, Florida,
to Desterro, Brazil. 1.5 to 56 fathoms.
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Kry To THE PAciric SPECIES oF Inachoides

Ta. Carapace smooth and bare. Postorbital spine inconspicuous, an-
tennal spines divergent. Tip of male first pleopod sharply trian-
gular. A small species . . . v . laevis

1b. Carapace tuberculate and granulate Postorbltal spine promi-
nent, antennal spines incurving. Tip of male first pleopod
broadly rounded. A moderately large species . microrhynchus

Inachoides microrhynchus Milne Edwards and Lucas
Plate E, Fig. 9; Plate 6, Fig. 3

Xiphus margaritifére Evdoux and Souleyet, 1842 (or 1843), pl. 1, figs
1-6.

Inachoides microrhynchus Milne Edwards and Lucas, atlas, 1842, pl. 4,
figs. 2, 2a-m; 1843, p. 5. Eydoux and Souleyet, 1844 (or 1845),
p. 219. Miers, 1879¢, p. 646; 1881, p. 65. Cano, 1889, pp. 98, 171.
Rathbun, 1910, pp. 533, 570, pl. 36, fig. 1; 1925, p. 60, pl. 22,
figs. 1, 2; text-Aig. 16. Garth, 1957, p. 18.

Inachoides micrornynchus [for microrhynchus], Nicolet, 1849, p. 126.

Inachoides inornatus A. Milne Edwards, 1873a, p. 253 (77); type
locality, “les iles Viti” [Valparaiso, fide Ortmann]; type if extant,
one of two females in Museum Godeffroy, Hamburg. Ortmann,
1893, p. 38. Rathbun, 1910, p. 570.

Type: Male holotype in Paris Museum, length 30 mm, width 21 mm.

Type locality : Coast of Chile.

Localities subsequently recorded, with collectors: Peru: Sechura Bay,
5-6 fathoms, R. E. Coker (Rathbun, 1910); Paracas Bay, Hassler
(Rathbun, 1925); Chile: Cobija, Bonite (Eydoux and Souleyet) ;
Coquimbo (Miers, 1881) ; Caldera, Hassler (Rathbun, 1925) ; Valpa-
raiso (Ortmann), also Hassler (Rathbun, 1925) ; Puerto Lap. [Puerto
Lagunas?], Chonos and Chiloe, Vettor Pisani (Cano).

Atlantic analogue: None. A Pacific south temperate species.

Diagnosis: Carapace with tubercles and granules surmounting
gastric, cardiac, and branchial regions. Postorbital spines large, anterior
margins horizontal. Antennal spines straight or incurving at tips. Pollex
of male chela not bent, a tooth at midpoint. Tip of male first pleopod
broadly rounded. Size large as compared to Inachoides laevis.

Description: The carapace, of a clear bottle-green, armed with a
granulous rostrum, slightly swollen at its extremity and presenting a well
marked depression between the ocular cavities; these latter with their
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superior margins armed on each side with a strong spiny projection.
The regions, strongly pronounced, covered with tubercles very close to
each other, especially in the hepatic, pterygostomian, and branchial
regions ; on these latter the tubercles divided into two series, one situated
near the margin of the carapace; the other occupying its superior surface,
and the space existing between these two series entirely smooth. The
other regions, such as the gastric and the cardiac, a little less projecting
than the preceding: the first armed anteriorly on each side with a strong
spine, situated near the external orbital angle, and above it presenting a
transverse row of little tubercles, two median ones much more projecting
than the others; the second, or the cardiac region, armed with one
tubercle; the first [ = third, or external] pair of maxillipeds covered
with fine granulations; the sternal plastron also covered with fine
granulations, disposed in transverse lines. The abdomen of the male,
as also that of the female, entirely smooth and presenting a slight
longitudinal projection in its median part. The legs, finely granulate,
covered with a short and dense grayish down. (Milne Edwards and
Lucas, modified)

Chelipeds of male strong, about one and a half times length of
carapace; palms swollen; fingers narrowly gaping except near the ex-
tremities; an enlarged tubercle near middle of fixed finger. Ambulatory
legs shorter than the chelipeds in adult males ; upper surface of propodites
terminating in a rounded lobe, produced beyond the articulation of the
falciform dactyli. Basal segment of antenna with two finely granulate
crests meeting in an acute anteroexternal tooth visible at the sides of
the rostrum. (Rathbun, 1925)

Material examined: A total of 711 specimens from 13 Felero 111
stations. (See Table 13) From Sechura Bay to Independencia Bay, Peru.

Measurements: Largest specimen, a male: length 19.6 mm, width
15.6 mm, cheliped 32 mm, chela 14.8 mm, dactyl 7.2 mm, legs 31.5,
25.3, 22.3, and 17.5 mm, respectively. Female: length 12.3 mm, width
10.0 mm.

Color in life: Clear bottle-green. (Milne Edwards and Lucas)

Habitat: Dredged most frequently on bottoms of sand with shell,
less frequently on bottoms of rock or mud. On the sandy bottom of
Independencia Bay, Peru, it was difficult to say which of two species of
Inachinae, Inachoides microrhynchus or Eurypodius latreillei, was the
more abundant. Time and again the small dredge disgorged a teeming
mass of spider crabs, interspersed with an occasional large Cancer poly-
odon or C. plebejus. To maintain its dominance over the larger species, it
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was necessary for Inachoides microrhynchus to be present in great num-
bers, and at one station 420 specimens were taken.

Depth: 5-18 fathoms.

Size and sex: The 30 mm male holotype is the largest specimen on
record. The largest male and female in the Sechura Bay series are the
measured pair above. However, females carrying eggs were found which
measured no more than 5.6 mm in length. Sex was readily determinable
in the smallest specimens present, 4.4 mm males and 4.0 mm females.

Breeding: At the time of the 1935 Hancock expedition to Peru, mid-
January, approximately one-half of the females examined were with ova,
the proportions being 14 out of 28 in one series, 5 out of 11 in another,
and 4 out of 9 in a third. At the time of the 1938 expedition, February
10-15, 8 of 11 females examined in one lot had the full complement of
eggs and the remainder gave evidence of having but recently shed them.
January and February are mid-summer months in the Southern
Hemisphere, corresponding to July and August in the Northern
Hemisphere.

Remarks: The northern limit of range of the species appears to be
Sechura Bay, although dredging in the Gulf of Guayaquil might extend
this somewhat. It is quite well established through specimens obtained by
the Pelero 111 that the species of Inachoides occurring north of Punta
Santa Elena, Ecuador, is Inachoides laevis.

To one coming from California to Peru, the similarity between
Inachoides microrkynchus and Pyromaia tuberculata (Lockington) is
striking, It is therefore not surprising to find that the relationship is
more than superficial, extending to the orbits and to the dactyli of the
young (see Rathbun, 1925, p. 136), and, as here shown, to the male
pleopad (Plate E, fig. 9). Fortunately there is no overlap in the ranges
of the two species, permitting segregation on a geographical basis.

Although written more than a centutry ago, the lucid French descrip-
tion of the elder Milne Edwards, quoted above, bears critical judgment
by modern standards, and needs only to be supplemented as regards
cheliped and antennal article to be entirely acceptable.

Inachoides laevis Stimpson
Plate E, Fig. 6; Plate 6, Fig. 4

Inachoides laevis Stimpson, 1860b, p. 192. A. Milne Edwards, 1879,
p. 200. Rathbun, 1910, p. 570; 1925, p. 61, pl. 22, figs. 3-6 (part:
not synonymy, not text-fig. 17; Lower Californian and Panamanian
specimens only). Crane, 1937, p. 53. Garth, 1948, p. 22.
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Type: Male cotype, M.C.Z. No. 1247, length 11.4 mm (not 10.7
mm if 1 in = 25.4 mm), width 8.1 mm.

Type locality: Panama, Rev. J. Rowell, collector.

Pacific localities subsequently reported, with collectors: Mexico:
Lower California: Magdalena Bay, C. R. Orcutt (Rathbun); Gulf
of California: Santa Inez Bay, 29 fathoms, Zaca (Crane); Bay of
Panama: Panama, Sternbergh (Rathbun) ; Colombia: Malaga Bay, 2-5
fathoms, Askoy (Garth). Atlantic records omitted as being doubtfully
of this species (See remarks below).

Atlantic analogue: Inachoides forceps A. Milne Edwards (See Re-
marks below).

Diagnosis: Carapace smooth and bare, no tubercles on gastric or
dorsal portion of branchial regions and only a few granules on lateral
margins; a single cardiac tubercle. Postorbital spine inconspicuous,
antennal spines divergent. Antennular fossae dorsally discernible as two
translucent oval patches. Pollex of male chela bent at middle, a strong
basal tooth. Tip of male first pleopod sharply triangular. Size small.

Description: Carapace mostly smooth, and covered with a soft
pubescence easily removed. Gastric and branchial regions protuberant,
rounded, glabrous; cardiac with a single median tubercle ; hepatic conical,
armed at the apex with a short, deflexed spine. Rostrum rather long,
with a styliform extremity as long as the thicker, tapering basal half.
Postocular spine very small, blunt. . . . Two or three tubercles on the
inferolateral regions in front of the bases of the chelipeds. Outer maxil-
lipeds with a sharp longitudinal denticulated ridge on the ischium;
anterointerior corner of the [merus] sharply projecting forwards.
Dactyli of the posterior three pairs of [legs] falciform, equal. (Stimpson)

Basal antennal article traversed by an oblique ridge, minutely
denticulate ; stout anteroexternal spine exposed to dorsal view.

Chelipeds of male massive ; merus long, cylindrical, with a spinulous
inner surface; carpus also spinulous internally; palm stout, widest at
middle, inner surface spinulous and noticeably more convex than smooth
outer surface, spinules irregularly arranged except along inferior border,
there forming a row; fingers equally curving, a large tooth at base of
deflexed pollex, narrow gape occupied by comblike bristles to which
particles of mud adhere.

First pair of walking legs longer and more slender than remaining
pairs, dactyli straighter ; last three pairs of legs subequal in length, dactyli
nearly as long as the respective propodi and curving.
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As noted by Rathbun (1925, p. 63) with respect to a specimen
from Magdalena Bay, Lower California (U.S.N.M. No. 50641), a
sharp supraorbital tubercle is present in Hancock expeditions specimens
from Rocky Point to Puerto Refugio, Angel de la Guarda Island, Gulf
of California, and in Kenyon-Williams expedition specimens from Cedros
Island and Scammon Lagoon, west coast of Lower California. This
condition is associated with a longer rostrum, a sharp hepatic spine, which
may exhibit accessory spinules, and a sharp-granulate sternum, the
granules extending onto the bases of the cheliped and walking legs. A
subspecific designation might well be applied to this form, which appears
to predominate among specimens from northern localities.

Material examined: A total of 122 specimens from 49 stations. (See
Table 14) From Cedros Island and Scammon Lagoon to Magdalena
Bay, west coast of Lower California, and from Rocky Point, Gulf of
California, Mexico, to La Libertad, Ecuador.

Measurements: Largest specimen, male: length 8.8 mm, width 6.1
mm, cheliped 16 mm, chela 7.4 mm, dactyl 3.5 mm, second walking leg
10.6 mm (others missing). Female: length 7.7 mm, width 5.7 mm.

Color in life: Light Sudan brown with a strong yellow-green hue.
Propodi and dactyli of ambulatory legs cream color. Ventral side pale
greenish-yellow. (Petersen, of a male from Taboga Island, Panama)

Habitat : Crushed shell mud with a little weed. (Crane, 1937, p. 53)
Black mud and gray sand. (Garth, 1948) Sand bottom in nearly 60
per cent of the cases, with shell also present in about one-third of these.
Moud, with sand also present more often than not, accounts for the bulk
of the remainder.

Depth: 1% to 25 fathoms, exceptionally to 56 fathoms. One shore
station in the upper reaches of the Gulf of California, where tidal ranges
are extreme,

Size and sex: The smallest specimens in the Hancock series are
approximately 2.5 mm in length and are by no means post-larval. Sex
can be determined readily in all of them. The small size of egg-bearing
females is remarkable, one 3.5 mm specimen earlier labeled “young”
proving to be ovigerous. 4.0 mm is average size for gravid females, 5.5
mm maximum. Large males reach 8.5 and 8.8 mm, not as large, however,
as the 9.6 mm male reported by Crane (1937), nor as the male cotype,
a 10.7 mm specimen.

Breeding: All females of a small series taken at La Libertad,
Ecuador, in February were ovigerous, as were nearly all females from
numerous lots from Costa Rica in the same month. Pre-zoeae ready for
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hatching could be seen through the transparent egg membranes of a
female from Costa Rica taken March 26.

Remarks: In view of the fact that increasingly fewer species of
Brachyura are found to be common to the Atlantic and Pacific oceans as
time goes on, the writer departs from the synonymy of Rathbun (1925)
and returns to the concept of Stimpson’s Inachoides laevis as a purely
Pacific species, unencumbered by the addition of A. Milne Edwards’s I.
forceps and I. obtusus and of Rathbun’s I. intermedius. These latter
may well represent named varieties of a single Atlantic species standing
in an analogous relationship to I. laevis, which has similar, if unnamed,
varieties of its own.

Since the name Inachoides laevis Stimpson belongs a priori to the
species as represented in the Pacific, the writer does not consider it
incumbent upon him to discuss in this, a Pacific paper, the status of the
Atlantic forms grouped by Rathbun under the same name. In a forth-
coming report dealing with Hancock Caribbean material the question
will be reopened and at that time supporting evidence for the specific
identity of the Atlantic analogue in the form of pleopod studies will be
introduced.

As contrasted with the gregariousness of Inachoides microrkynchus,
which was dredged by the hundreds in the bays of Peru, 1. laevis occurs
sparingly but over a much wider territory. The largest number of
stations at which it was obtained was in Costa Rica, where conditions
for its existence seem highly favorable ; the greatest number of individuals
from any one dredge haul was 13 specimens taken at Tenacatita Bay,
Mexico.

Genus PODOCHELA Stimpson

Podochela Stimpson, 1860b, p. 194. Rathbun, 1925, p. 31.

Podonema Stimpson, 1860b, p. 197; type: P. riisei (Stimpson), 1860
= Podochela riisei Stimpson, by subsequent designation of Miers
(1879c¢, p. 644).

Driope Desbonne, 1867, p. 2; type: D. falcipoda Desbonne, 1867 =
Podochela riisei Stimpson, by monotypy.

Acrorhynchus A. Milne Edwards, 1879, p. 189; type: 4. depressus A.
Milne Edwards, 1879 = Podochela grossipes Stimpson, by original
designation.

Anisonotus A. Milne Edwards, 1879, p. 195; type: 4. curvirestris A.
Milne Edwards, 1879 = Podochela curvirostris (A. Milne Ed-
wards), by monotypy.
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Coryrhynchus Kingsley, 1879b, p. 585 (name substituted for Podonema,
preoccupied ).

Ericerus Rathbun, 1893b, p. 223 ; type: E. latimanus Rathbun, 1893, by
monotypy.

Ericerodes Rathbun, 1897, p. 164 (name substituted for Ericerus, pre-
occupied).

Type: The Atlantic Podochela grossipes Stimpson, 1860, type of
Podochela Stimpson by subsequent designation of Miers (1879c, p. 643).

Description: Carapace depressed, elongate-triangular, strongly pro-
duced in front. Gastric region narrow, tumid. Rostrum short, entire,
triangular or arcuate. Eyes long, nonretractile, transversely projecting.
Basal antennal article narrow, longitudinally sulcate, apex narrow, non-
dentate; flagellum slender, bare. Merus of external maxillipeds much
shorter than ischium, apices obtuse or produced, internal apex more or
less incised, palp joined at summit of merus. Epistome very long.
Chelipeds of moderate size, merus curved, margins hairy. Legs very long,
subprehensile, often furnished with a more or less cheliform hand.
Dactyli of ambulatory legs of the first pair very slender and unhooked,
those of the remaining pairs falciform. Sternum of female deeply con-
cave, margin elevated, laminate, forming a capsule. First abdominal
segment rather large, second, third, and fourth very short; fifth, sixth,
and seventh segments coalesced. [Sternum of male either nearly smooth
or deeply channeled between segments. Male abdomen with sixth and
seventh segments coalesced.] (Stimpson, with additions to include the
male sex)

The genus as characterized above at a time when but three Atlantic
species, Podochela grossipes, P. macrodera, and P. riisei, were known,
has been broadened by the inclusion of a large number of species, in-
dubitably related, among which are recognized forms having the rostrum
prolonged into a spine which may equal the postrostral length of the
carapace, forms having the basal antennal article convexly ridged, and
by one or more species in which the dactyl of the first, as well as of the
remainder of the walking legs, is curved and spinulous. The chelipeds
of the males of most species are known to become ponderously inflated ;
indeed it is possible that this is a trait common to all members of the
genus, were material available to show it. A postorbital lobe or granule,
which when present is located some distance from the eye, is a constant
and useful descriptive feature.

Since no single character may be relied upon to distinguish one
species of Podochela from another, and since specimens examined are all
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too often females or immature, frequently with appendages missing, it
has been found desirable to base keys and diagnoses on a combination of
characters. Over twenty have been found useful, although some apply
to one or two species only. Of these may be mentioned the ratic of the
length of the rostrum and of the first ambulatory leg to the postrostral
length of the carapace, the ratio of the dactyli of the first and fourth
ambulatory legs to their respective propodi, the presence or absence of a
postorbital lobe or granule, the presence of cardiac and gastric tubercles
and the number of the latter, the nature of the hepatic and ptery-
gostomian protuberances, the contour and surfacing of the branchial
areas, the extent of encroachment of the carapace towards the bases of
the ambulatory legs, the degree of inflation of the male manus and the
shape of the gape between the fingers (a late developing character), the
concave or ridged contour of the basal antennal article, the amount of
internal projection of the merus of the external maxilliped, the degree
of approximation of the sternal plates and the texture of their surface,
the number of median tubercles on the first abdominal segment, the
number of clusters of curved hairs that may be counted along the
propodus of the first leg, and the peculiarities of the dactyli of the
various pairs of walking legs. Since existing descriptions are usually too
brief to cover all the desired points, it has been found necessary to
supplement them to a considerable extent in the accounts of species to
follow.

Range: From Monterey Bay, California, to Santa Elena Bay,
Ecuador, including the Gulf of California; Guadalupe Island; Revilla
Gigedo, Cocos, and Galapagos Islands; occurs also in the Atlantic from
North Carolina to Pernambuco, Brazil; Bermudas. Shore to a depth
of 125 fathoms; in the Atlantic to 201 fathoms.

“Podonema peut-étre d’espéce nouvelle,” Bouvier (1895, p. 8), is a
Podochela which cannot be placed with certainty because of the meager
data given.

Kev 10 THE Paciric Species or Podochela
la. Rostrum long, ending in a spine, usually entire, but with tip
occasionally bifurcate

2a. Only one tubercle on first abdominal segment

3a. First ambulatory leg long and slender, its propodus
unarmed

4a. A conspicuous postorbital tubercle; dactylus of

fourth leg equal to five-eighths of propodal length

e e e e e e e« o .  hemphilli
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--4b. Postorbital tubercle inconspicuous or wanting;
dactylus of fourth leg nearly equaling propodal

length . . . . . angulata

3b. First ambulatory leg shorter and stouter, its propodus
spinulous

S5a. Rostral spine entire, almost equal to postrostral

length . . . . . . latimanus

5b. Rostral spine bxfurcate, shorter than 5a, size small
veleronis, n. sp.
2b. Two medlan tubercles on ﬁrst abdominal segment
6a. Rostral spine entire, equal to one-half to three-fifths
postrostral length- hepatic spine strap-shaped
. lobifrons [ =barbarensis]
6b. Rostral spine termmally bifid, shorter than 6a; hepatic
- spine cylindrical. Galapagosonly . . . schmitti
1b. Rostrum short, not ending in a spine, usually entire, but ex-
ceptionally bilobate
7a. Rostrum thin, hood-shaped, and hollow beneath
8a. Median carina not apparent; a postorbital granule;
sternum vermiculate . . . . westita
8b. Median carina sharp; no postorbxtal granule; sternum
granulate. Galapagos only . . . margaritaria
7b. Rostrum thick, subtriangular, not hollow beneath; legs
subprehensile . . . . . . . ziesenhennei

Podochela hemphilli (Lockington)
Plate H, Fig. 6; Plate 7
Microrhynchus hemphillii Lockington, 1877a, p. 30.
Inachoides (Microrhynchus) hemphillii, Lockington, 1877c, p. 75.
Inachoides hemphillii, Streets and Kingsley, 1877, p. 104.
Podochela tenuipes Rathbun, 1893b, p. 224; type locality, Catalina
Harbor, Santa Catalina Island, California ; male holotype U.S.N.M.
No. 17505.
Podochela hemphillii, Rathbun, 1898, p. 569; 1904, p. 171, pl. 10, fig. 2;
1923b, p. 633; 1925, p. 49, pl. 18; pl. 209, fig. 2. Holmes, 1900,
p. 17. Weymouth, 1910, p. 26, pl. 2, fig. 6. Schmitt, 1921, p. 195,
text-fig. 120. Crane, 1937, p. 51.
Podochela hemphilii, Nininger, 1918, p. 39, fig. 14.
Type: Male holotype, length 19 mm, width 8.4 mm, originally
deposited in C.A.S.; no longer extant.




pART 1 GARTH : PACIFIC OXYRHYNCHA 105

Type locality: Bay of San Diego, California, 7 fathoms, Henry
Hemphill, collector.

Localities subsequently reported, with collectors : California: Monte-
rey Bay (Weymouth); San Luis Obispo (Lockington); off Venice,
Santa Monica Bay, and Isthmus Harbor, Santa Catalina Island, 4nton
Dohrn (Rathbun, 1925) ; Catalina Harbor, Santa Catalina Island, W.
H. Dall (Rathbun, 1893b: type of Podochela tenuipes) ; Laguna Beach
(Nininger), 12-15 fathoms, W. A. Hilton (Rathbun, 1925); San
Diego Bay, 1-2 fathoms, Scripps Institution (Rathbun, 1925) ; Mexico:
west coast of Lower California: off Cedros Island, off Santa Margarita
Island, Magdalena Bay, off Point Marque [Marquis], and Cape San
Lucas, 10-47 fathoms, 4lbatross (Rathbun, 1893b, 1898, 1925) ; Gulf
of California: La Paz, San José Island, Amortiguado Bay, Puerto
Escondido, and Mulege Bay, W. J. Fisher (Lockington) ; San Esteban
Island, American Museum (Rathbun, 1923b) ; off Cape San Miguel, 45
fathoms, Lt. H. E. Nichols, U.S.N. (Rathbun, 1925); Arena Bank,
0.5 to 50 fathoms, Zaca (Crane).

Atlantic analogue : Podochela gracilipes Stimpson.

Diagnosis: Rostrum long, ending in a spine. A minute postorbital
granule. First ambulatory leg two and one-half times total length of
carapace, propodus unarmed. Only one tubercle on first abdominal
segment. Propodi of all walking legs bent slightly forward. Dactylus of
fourth leg five-eighths times length of its propodus. Fingers of male
cheliped gape in a broad oval. Curved hair count 10-12 along propodus

of first leg.
Description: Carapace pyriform; gastric region prominent, rounded,

and bearing tufts of curved setae; hepatic regions tumid, bearing two
pointed tubercles, the larger one above and in front of the smaller;
cardiac region separated by shallow grooves from the branchial and
bearing a prominent elevation; branchial regions flattened or tumid.
Rostrum variable in length, sometimes broadly, sometimes narrowly
triangular, acute, and bearing two double rows of curved setae above.
No supraocular tooth or spine; the area between the two projecting
rims of the orbits concave; no tooth at the posterior margin of the orbit,
but sometimes a small one a short distance behind it. Eyestalks con-
stricted at the middle and bearing a few setae at the subacute tip. Basal
antennal [article] with a longitudinal ridge on its posterior half or two-
thirds with a groove on either side. Ischium of maxillipeds with a
shallow, longitudinal groove; merus narrower than ischium, the internal
angle produced, and the surface strongly concave from side to side.
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Chelipeds in the male robust; merus incurved and having an outer
spiny ridge ; carpus with a posterior spine on the upper side; hand oblong,
incurved, palm inflated, fingers gaping at base and meeting along the
distal half or two-thirds of their length; generally several small, spiny
projections on the surface of the hand, more conspicuous along the edges,
especially the lower. In the female the chelipeds smaller and more
slender, the hands subcylindrical, and the fingers nearly straight.

Legs very long and slender, and furnished with tufts of long setae,
those on the upper side being curved; dactyls slender, falciform, those
of the first pair about one-third the length of the propodi, and a little
more slender but not more curved than the others; in the two posterior
pairs the dactyls about one-half the length of the propodi.

Abdomen of the male six-[segmented] from the fusion of the last
two [segments] ; first two [segments] visible from above; the first [seg-
ment] much wider but not so wide as the second ; the second, third, and
fourth [segments] decreasing successively in width but of nearly equal
length ; the fifth longer than the preceding and the sixth oblong, rounded
at the tip, and much longer than any of the others; the sides of the
abdomen behind the second [segment] concave and at the middle of
each [segment] a conical protuberance, the last [segment] bearing
traces of two. In the female the abdomen large and rounded and
composed of five [segments] from the fusion of the last three, fitting
loosely over the thin, laminate rim enclosing the greater portion of the
sternum. Sternum and ventral surface of the abdomen both hollowed out,
thus forming a quite capacious chamber for holding the ova. (Schmitt,
modified, after Holmes)

Material examined: A total of 623 specimens from 133 stations, of
which 44 were in the Gulf of California. (See Table 15) From San
Miguel Island, California, to Magdalena Bay, Lower California; from
Angel de la Guarda Island to Isabel Island, Gulf of California; Clarion
Island ; Cocos Island, Costa Rica; Panama; Colombia.

Measurements: Largest specimen, a male: length 33.6 mm, width
224 mm, rostrum 6.7 mm, cheliped 45 mm, chela 21.5 mm, dacty!
11.8 mm, height of palm 9.8 mm, first ambulatory leg 78 mm, second
63 mm, third 52 mm, fourth 45 mm. Ovigerous female: length 18.5 mm,
width 11.5 mm. The largest specimen on record is the 34 mm male
(not the type) reported by Lockington (1877¢c).

Color in life: Dorsal surface of carapace clear, pale olive buff with
a broad solid band of carmine along each side. Two oblong patches of
carmine on cardiac region and two smaller patches on intestinal region.
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Chelipeds yellowish cream color and almost transparent. First two
ambulatory legs bright carmine, color fading towards dactyl; second
pair with a little carmine on merus only, other segments clear and
transparent. Visible dorsal portion of abdomen bright carmine; other
segments of abdomen banded with reddish brown. Pterygostomian region
dark red; other areas of ventral surface clear creamy white. Eyes dark
olive buff. (Petersen, of a male from Santa Maria Bay, Lower Cali-
fornia)

Habitat: Sand bottom in 47 per cent of the stations for which data
on bottom type are available, followed by rock and mud bottom, with
sand often secondarily present. Coralline, nullipore, and coral are also
represented in descending order of frequency. Crane (1937) noted
various types of bottom ranging from sandy and rocky to muddy, with
algae usually present.

Depth: Shore to 55 fathoms, exceptionally to 80-90 fathoms, the
latter depth in the Gulf of California and off Magdalena Bay only.

Breeding: Along the southern California coast, where collecting has
been carried on by the Velero 111 in practically every month of the year,
the largest numbers of females with ova have been found in July,
August, and September. In the Gulf of California, where collecting by
Hancock expeditions has been restricted to the first quarter of the year,
gravid females have been found from late January to late March, but in
sparing numbers,

Remarks: The first pair of legs alluded to by Lockington in the
original description are the chelipeds, while the second pair of legs
mentioned by him are the first pair referred to in the description above
and elsewhere in this paper. These Lockington described as more than
three times the length of the postrostral portion of the carapace. Ac-
cording to the measurements given, their length would be something
less than two and one-half times the total length of the carapace, in-
cluding the rostrum. This fact was apparently overlooked by Rathbun
(1925, p. 49), whose diagnosis of the species is therefore misleading.

The description of Holmes, here given in preference to that of Rath-
bun because of Holmes’s familiarity with Lockington’s material, should
be supplemented slightly. The length of the rostrum, while variable
within the species, may be regarded for the purpose of comparison with
other species as approximately one-fourth the postrostral portion of the
carapace in the adult male. The male sternum is smooth in texture, the
sternal plates closely approximated, and there is a prominent pair of
setose tubercles opposite the coxae of the chelipeds.
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Exception to the above description, and to that of Rathbun (1925,
p. 49), is taken in minor detail. The dactyli of the first pair of walking
legs are to their propodi in the ratio of 1:3.8, or nearer one-fourth than
one-third of their length, while those of the fourth pair are five-eighths
times their propodi, instead of one-half. These discrepancies were of no
great import until it became necessary to distinguish Podochela hemphilli
from P. angulata, a species unknown to Holmes and undescribed at the
time of Rathbun’s writing. It should alse be pointed out that the seg-
ments of the male sternum, while separated to some extent, are by no
means as deeply separated as are those of P. vestita, for example.

Podochela angulata Finnegan
Plate F, Figs. 1-6; Plate H, Fig. 3; Plate 8, Fig. 6

Podochela angulata Finnegan, 1931, p. 617, text-fig. 3. Garth, 1948,
p. 21,

Type: Female holotype, in British Museum, length 9 mm, width
7 mm.

Type locality: Gorgona Island, Colombia, 8t. George expedition.

Localities subsequently reported, with collectors: Colombia: Utria
Bay [Port Utria], 12-22 m, 4skoy (Garth) ; Ecuador: Lat, 00° 55 N,
Long. 80° 08’ W, 36-54 m, 4skoy (Garth).

Atlantic analogue: Podochela gracilipes Stimpson.

Diagnosis: Rostrum of intermediate length, ending in a blunt spine.
Postorbital granule inconspicuous or wanting. First ambulatory leg three
and one-half times carapace length, including rostrum, dactyl unarmed
and equaling one-third the length of propodus. One tubercle on first
abdominal segment. Dactylus of fourth walking leg almost equaling
propodus. Male cheliped somewhat inflated. Curved hair count 22-24.

Description: Since the original description (Finnegan, 1931, p. 617)
is in its entirety a comparison with two Atlantic species, Podochela
grossipes and P. macrodera Stimpson, and since these two species are not
available to the majority of west coast workers, a new description, based
upon the large male from Utria Bay, Colombia, obtained by the 4skoy
expedition and figured on Plate F, is here presented:

Carapace narrowly triangular, regions shallowly delimited, surface
smooth and bare except for customary hooked hairs arranged in well
defined tracts. Rostrum surmounted by two double rows of curved setae,
broad at base, tapering rapidly to midpoint, continued forward as a
thickened, blunt spine with a rounded tip; length of rostrum between
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one-third and one-fourth postrostral portion of carapace. Orbits without
ornamentation, their margins subparallel ; postorbital granule minute, not
visible in dorsal view. Gastric region swollen, two median setose tubercles
forming a small diamond with two lateral clusters of hooked hairs.
Cardiac region less prominent and with a single median tubercle. Hepatic
regions small, tumid, hair-tipped, a cluster of hooked hairs on their
anterolateral margins. Branchial regions depressed, traversed by a
longitudinal row of curved hairs, and flaring considerably towards the
bases of the ambulatory legs. '

Basal antennal article with a thickened ridge extending obliquely
from inner proximal to outer distal margin, first two free segments
cylindrical, the second overreaching rostrum by half its length. External
maxilliped with merus subtriangular (rather than subquadrilateral, as
shown in Finnegan, text-fig. 3B), anterointernal angle produced as a
thin blade, margins spinulous. Sternal plates not deeply separated;
sternum with two setose tubercles in advance of abdomen.

Chelipeds both finely and coarsely pubescent; merus abruptly bent,
carpus with a few spines or spinules; manus moderately inflated, fingers
meeting with a narrow gape, gape without teeth for its basal third, teeth
alternating. First ambulatory leg three and one-half times length of
carapace, its dactylus slender, unarmed, and equal to one-third the
length of the propodus; dactyli of remaining legs falcate, spinulous.
Second, third, and fourth ambulatory legs decreasing in proportion to
carapace length in the ratios of 2.8, ?, and 1.6 to one. Dactyl of fourth
ambulatory leg nearly as long as propodus, that of the male measuring
2.2 mm as compared with a propodus of 3.0 mm.

Male abdomen widest opposite second segment, narrowing rapidly
to base of fused sixth and seventh segments, the sides of which are sub-
parallel ; first segment with a single large tubercle, remaining somites
each with a cluster of hairs in lieu of a tubercle.

Material examined: 18 specimens from 12 Hancock stations. (See
Table 16) These range from Puerto Culebra, Costa Rica, to La
Libertad, Ecuador, and include a2 male and female from the type
locality, Gorgona Island, Colombia. Additional material consists of a
male and an ovigerous female from the Askoy expedition.

Color in life: Entire carapace and legs ecru olive with a few scarlet-
red blotches around cardiac region. Eyes dull reddish lavender. Ventral
side ecru olive with numerous tiny black dots. Maxillipeds rich orange
dotted with black. (Petersen, of a male from Secas Islands, Panama)
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Measurements: Largest specimen, a male from Velero III station
945-39: length 12.6 mm, width 9.1 mm, rostrum 2.0 mm, width 1.7
mm, cheliped 15.6 mm, chela 7.2 mm, dactyl 3.5 mm, height of palm
2.6 mm, ambulatory legs 38.8, 29.4, 25.5, and 19.5 mm, respectively.
Female, same station: length 11.0 mm, width 8.1 mm.

Habitat: Most frequently encountered on a bottom of sand with
shell or nullipores. Less frequently found on bottoms of sandy mud or
rock. Finnegan (op. cit.) lists shells, dead coral, and gravel overgrown
by Polyzoa [Bryozoa] and Lithothamnia.

Depth: 5-35 fathoms.

Breeding: An ovigerous female was taken by the Askoy off Ecuador
in April. (Garth, 1948)

Remarks: The Velero 111 series includes a topotype male and female
from station 223-34. The female specimen, although small, agrees well
with Finnegan’s figure and description of the female holotype. The
Askoy expedition specimens, male and female, are used for purposes of
illustration with permission of Mr. John Armstrong of the American
Museura of Natural History.

As mentioned in the Askoy report (Garth, 1948, p. 21), a male
specimen from the type locality, Gorgona Island, Colombia, was sent to
the British Museum for comparison with the female holotype, along
with a female specimen from Secas Islands, Panama, previously identified
as Podochela angulata by Mary J. Rathbun. The opinion expressed by
Isabella Gordon was that the male was undoubtedly P. angulata, and
the female, although representing the opposite extreme in rostral develop-
ment, was probably of the same species also. She volunteered the in-
formation that the rostrum of the holotype might have been damaged
at some time during the life of the crab and reaffirmed that most of the
appendages are missing.

A specimen from station 213-34, La Plata Island, determined by
Mary J. Rathbun as Podochela angulata, is definitely not of this species,
as it has a prominent postorbital spine, no lateral flare to the carapace, a
bifid rostrum, and a dactylus of leg 4 which falls considerably short of
equaling the propodus in length. It is listed under material examined of
P. veleronis.
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Podochela veleronis, new species
Plate G, Figs. 1-7; Plate H, Fig. §; Plate 8, Fig. 2

Podochela veleronis (Garth MS) Garth, 1948, p. 22.

Type: Male holotype and female allotype, Cat. No. 393, Allan
Hancock Foundation, from Maria Magdalena Island, Tres Marias
Islands, Mexico, 3-5 fathoms, May 9, 1939; one male and two female
paratypes, same locality and date; specimens collected by Allan Hancock
expedition of 1939 at Velero III station 971-39.

Diagnosis: Carapace smooth, broad at base, branchial regions
anteriorly tuberculate. Tip of rostrum bifurcate. Neck narrow; a small
postorbital tooth. Ridge of basal antennal article lamellate. First walking
leg two times length of carapace, dactyli of all legs spinulous. Dactyl of
fourth leg three-fifths times propodus. Curved hair count 4. A small
species.

Description: Carapace broad, pyriform, superficially glabrous in
appearance but microscopically covered with fine pile and occasional
clusters of hooked hairs. Regions delimited by smooth, bare depressions.
Gastric region moderately turgid, bearing one small tubercle with a
second faintly suggested, and traversed by two rows of hooked hairs,
one anteriorly, the other posteriorly., Cardiac region highest, conical, the
cone surmounted by a tubercle. Hepatic region small, obtusely toothed.
Branchial regions extensive and slightly elevated, bearing a double row
of curved hairs more longitudinally than transversely directed, and with
two or three small tubercles on their anterolateral margins. Carapace
slightly flaring toward ambulatories. Pterygostomian region similarly
armed with small tubercles, some visible in dorsal view. Rostrum pro-
longed into a stout spine twice as long as basal width, and nearer one-
third than one-fourth postrostral length; tip bifurcate, two double rows
of yellow hooked hairs above. Eyes borne on short, thick stalks, corneas
ovoid, scarcely acuminate. A small postorbital tooth nearer eyestalk than
hepatic tooth. Basal antennal article narrowing anteriorly, median ridge
well defined, lamellate; inner margin recurving. Antennae little longer
than rostrum, first free segment short. Ischium of third maxilliped with
anterointernal angle sharpened but not produced; merus broader than
long, produced at inner angle into a sharp, thin blade; first segment of
palpus compressed at right angles to merus, bearing two spinules on its
outer and a lobe on its inner margin.

Chelipeds roughened with spines and tubercles, hairy; merus with
three lobes on outer inferior margin, three spines on inner; carpus
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spinulous; manus hairy, somewhat inflated, fingers gaping at base, gape
suboval. First ambulatory leg of male no more than twice the length of
carapace; legs two to four decreasing regularly in length, carpi and
propodi of approximately equal length and thickened distally. Each
dactyl, including that of the first leg, strongly curved, armed with about
a dozen cylindrical spinules in a double row, regularly spaced and
equally advanced excepting the most distal, which is twice as long as
the others and extends downward almost as far as the curved, amber
nail (see PL. G, fig. 6). Dactyl of first leg equal to three-fifths length
of propodus; dactyl of fourth leg equaling three-fourths propodal length.

Sternal plates smooth, not deeply separated from each other; sternum
of male bearing two whitened tubercles in advance of abdomen. Two
smaller but similar tubercles in sequence on outer surface of third maxil-
lipeds. First segment of male abdomen with two small tubercles followed
by a median tubercle; abdomen widest opposite second segment, narrow-
ing abruptly to middle of fifth segment; sides subparallel to middle of
coalesced sixth and seventh segments; tip triangular.

Female carapace foreshortened ; cheliped lacking roughness of male;
chelae slender, dactyls meeting without gape; sternum lacking paired
tubercles.

Material examined: In addition to the type series from the Tres
Marias Islands, Mexico, the writer has before him an additional 13
specimens from Hancock expedition stations ranging from Los Frailes,
Gulf of California, Mexico, to La Plata Island, Ecuador (see Table
17), plus one specimen collected by E. Y. Dawson at Barra Navidad,
Jalisco, one specimen collected by C. L. Hubbs at Acapulco, Mexico,
and four specimens from three Askoy expedition stations in Colombia
and Ecuador (Garth, 1948, p. 22).

Measurements: Male holotype: length, including rostrum, 7.3 mm,
rostrum 1.7 mm, width 5.25 mm, cheliped 7.0 mm, chela 3.0 mm,
dactyl 1.6 mm, first ambulatory leg 14.0 mm, dactyl 1.7 mm, second,
third, and fourth ambulatory legs 10.0, 8.8, and 7.5 mm, respectively.
Female allotype: length 5.7 mm, width 4.3 mm, first ambulatory leg

10.8 mm.
Habitat : An Ulya association is mentioned in one instance.

Depth: 1-15 fathoms.

Remarks: A male specimen from La Plata Island, Ecuador, sent to
M. J. Rathbun in 1936, was returned labeled Podochela hemphilli
(Lockington). It was not until 1938 that ovigerous females were ob-
tained which demonstrated that specimens of 6 and 7 mm length were
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adult, rather than immature, as would have been the case had they been
P. hemphilli, The proposed new species is therefore a small species,
whereas P. hemphilli becomes quite large (29 mm or more). Futhermore,
the length of the first walking leg in P. hemphilli is fully two and one-
half times the length of the carapace, including the rostral horn, while
that of the new species is not over two times the carapace length. Lastly,
the dactyl of the first walking leg in P. hemphilli is slender and unarmed,
and dissimilar to the dactyli of the remaining pairs, while that of P.
veleronis is stout and spinulous, and similar to the dactyli of the remain-
ing pairs.

The new species takes its name from the laboratory cruiser Velero
111, which during the ten years between 1931 and 1941 contributed
materially to our knowledge of the distribution of the genus Podochela
in the eastern tropical Pacific.

Podochela latimanus (Rathbun)
Plate H, Fig. 4; Plate 8, Fig. 4

Ericerus latimanus Rathbun, 1893b, p. 224.
Podochela latimanus Rathbun, 1924c, p. 377; 1925, p. 56, pl. 21, text-
fig. 14. Crane, 1937, p. 52. Steinbeck and Ricketts, 1941, p. 466.

Type: Male holotype, U.S.N.M. No. 17324, length 26 mm, width
12 mm.

Type locality: Off Adair Bay, Gulf of California, Mexico, 11
fathoms, Albatross station 3024.

Localities subsequently reported, with collectors: Gulf of California:
Patos Anchorage, 4.5 fathoms, Fred Baker (Rathbun, 1924c); Con-
cepcién Bay, Albatross (Rathbun, 1893b); Santa Inez Bay, 1-35
fathoms, Zaca (Crane) ; E1 Mogote, Puerto Escondido (Steinbeck and
Ricketts).

Atlantic analogue: None. A Gulf of California endemic species.

Diagnosis: Rostral spine almost equaling postrostral length. A small
postorbital tubercle. First ambulatory leg one and two-thirds times
length of carapace, its propodus one and two-thirds times the length of
the spiny, curved dactylus. One prominent tubercle on first abdominal
segment. Dactylus of leg four five-sevenths times length of propodus.
Manus of male cheliped inflated, fingers gaping. Carapace smooth and
bare. Curved hair count 4. A large species.

Description: Male: Cardiac region elevated, conical; branchial
regions swollen, a tubercle on their anterolateral margin; gastric region
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with two median tubercles, the anterior the smaller; hepatic region not
prominent, bearing a marginal tubercle; pterygostomian ridge with a
tubercle; postorbital tubercle small, midway between orbit and buccal
cavity. Rostrum a triangulate, acuminate spine nearly as long as the
remainder of carapace, posteriorly hollow beneath, anteriorly upturned.
Orbital arch thickened. Basal antennal article partially visible from
above, a tooth at its anteroexternal angle, from this a convex ridge
extending backward and inward ; flagellum visible at sides of rostrum.
Surface of maxillipeds spinulous.

Inner surface of chelipeds spinulous; outer margin of merus ir-
regularly lobed; a spine at distal end above and on inner side; carpus
with a stout external, and also anterior, spine. Palm dilated, fingers
gaping; in the gape a truncate and a spiniform tooth on the dactyl and a
triangular tooth on the immovable finger. First pair of ambulatory legs
about one and two-thirds, second pair one and one-third, times the total
length of the carapace; fourth pair not so long as the carapace. Propodus
slightly thickened distally, about one and two-thirds times the length
of the dactylus in the first pair and one and a half times the length of
the dactylus in the remaining pairs.

Sternum having very slight depressions between the segments, and
two stout cylindrical spines tipped with a granule at the base of the
chelipeds. A tubercle on first abdominal segment. (Rathbun, 1925,
modified)

Material examined: A total of 54 specimens from 23 stations, all in
the Gulf of California. (See Table 18) These are distributed from Rocky
Point, Sonora, to La Paz Bay, Gulf of California, and from shore to
30 fathoms. In addition, Patos Island Anchorage, Gulf of California,
Mexico, April 23, 1921, 4.5 fathoms, Fred Baker, collector, 1 female
(of 2 males and 2 females identified by Mary J. Rathbun), C. A. S.

M easurements: Largest specimen, a male, rostrum broken near tip:
length 25.3 mm, width 16.6 mm, cheliped 34.2 mm, chela 16.3 mm,
dactyl 8.3 mm, first ambulatory leg 51.6 mm, propodus 10.6 mm,
dactylus 6.4 mm, remaining legs detached and fragmentary. Female:
length 18.3 mm, width 10.0 mm, rostrum 6.8 mm. Largest complete
specimen, male; length 20.6 mm, width 9.5 mm, rostrum 9.3 mm, width
1.8 mm, cheliped 15.7 mm, chela 6.9 mm, dactyl 3.8 mm, height of palm
2.0 mm, ambulatory legs 31.3, 27.5, 23.6, and 19.8 mm, respectively.

Color in life: Not recorded. The following notes on specimens in
alcohol are taken from Crane (1937, p. 52): Uniformly yellow buff,
more or less speckled with black in the sulci between regions and on the
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ventral surface. Close to the margin of the last abdominal segment in
each female were two conspicucus dark circles, the two in the middle
being the larger. Fingers of chelipeds with scarlet bar at or near tip in
both sexes.

Habitat: Of the 23 stations from which specimens were obtained,
four of which were shore stations, the substratum was rock in 9 in-
stances, sand in 7, and coralline in 4, with sandy mud and coral account-
ing for one station each. Crane (op. cit.) records muddy or shelly sand
with weed.

Depth: Shore to 35 fathoms.

Size and sex: 14 specimens from two stations in the vicinity of Puerto
San Carlos, Sonora, equally divided as to sex, show males ranging in
size from 7.8 to 19.9 mm, females from 9.5 to 17 mm, those from 14.5
to 17 mm bearing ova. Crane (o0p. cit.) records a 28 mm male.

Breeding : Ovigerous females were encountered in March and early
April.

Remarks: Podochela latimanus offers proof, if such be needed, that
the Gulf of California can and does support an endemic species of
Podochela along with one member of the genus, P. vestita, which ranges
southward to the Bay of Panama, ancther, P. lobifrons, which ranges
northward to middle California, and still another, P. kemphilli, which
ranges both north to California and south to Panama and beyond. At
first it was thought to represent merely a giant race of the widely ranging
species here designated as P. veleronis, with which it shares many com-
mon characters. Such a parallel is to be found in the case of Pyromaia
tuberculata (Lockington), of which Gulf of California specimens attain
remarkable size, due presumably to unusually favorable ecological con-
ditions. However, detailed comparison of the two revealed that the
longer rostrum of Podochela latimanus persists in even small specimens, a
male with a postrostral length of only 7.2 mm having a rostrum 3.8
mm long, while a 7.3 mm specimen of P. veleronis has a rostral length
of only 1.5 mm. The antennal flagellum of P. latimanus is also longer,
particularly the first movable segment, which in P. veleronis is short
and stout. When mature male specimens are compared, the 7.3 mm
specimen of P. veleronis shows an inflated manus with a suboval gape,
while to show the inflated palm with its elongate gape and three teeth
requires a specimen of P. latimanus of 23 mm or over. It was also ob-
served that females of P. veleronis of only 5 and 6 mm were commonly
ovigerous, while the smallest gravid female of P. latimanus measured



116 ALLAN HANCOCK PACIFIC EXPEDITIONS voLr. 21

10.5 mm. Lastly, the dactyl of the fourth ambulatory leg, which ap-
proximately equals in length its propodus in P. veleronis, falls con-
siderably short of this in P. latimanus.

Podochela lobifrons Rathbun
Plate H, Fig. 1; Plate 8, Fig. 1

Podochela (Coryrkynchus) lobifrons Rathbun, 1893b, p. 226.

Podochela barbarensis Rathbun, 1924a, p. 1; type locality, off Brockway
Point, Santa Rosa Island, California, 38-45 fathoms, Albatross
station 4431; male holotype, U.S.N.M. No. 48256; 1925, p. 54,
pl. 20, figs. 3, 4, text-fig. 13. Crane, 1937, p. 51.

Podochela lobifrons Rathbun, 1925, p. 57, pl. 11, figs. 3, 4, text-fig. 15.

Type: Male holotype, U.S.N.M. No. 17331, length 20.5 mm, width
18 mm.

Type locality: Off Abreojos Point, Lower California, Mexico, 58
fathoms, Albatross station 3044.

Localities subsequently recorded, with collectors: California: off
Brockway Point, Santa Rosa Island, 38-45 fathoms, type locality of
Podockela barbarensis, Albatross (Rathbun, 1924a) ; off Santa Catalina
Island, 50 fathoms, H. N. Lowe (Rathbun, 1925). Mexico: west
coast of Lower California: west of Los Coronados Islands, 48-50
fathoms, Scripps Institution (Rathbun, 1925); Cedros Island, 60
fathoms, Zaca (Crane); Gulf of California: Arena Bank and Santa
Inez Bay, 1-50 fathoms, Zaca (Crane). [All the above as Podockela
barbarensis Rathbun.]

Atlantic analogue: None. A Pacific north temperate species.

Diagnosis: Rostral spine from one-half to three-fifths carapace
length. A small postorbital spine. Hepatic and pterygostomian regions
tipped by a strap-shaped spine. First ambulatory leg three times length
of carapace, including rostrum, its slender, unarmed dactyl equaling
one-third of the propodal length. T'wo median tubercles on first ab-
dominal segment. Dactylus of fourth leg equal to two-thirds length of
propodus. Manus of male inflated, one tooth in gape. Curved hair count
16-18. Sternum deeply grooved.

Description: A hairy species. Cardiac region with a large conical
elevation; two median gastric tubercles, the anterior the smaller; two
blunt median tubercles on first segment of abdomen. A prominent strap-
shaped spine on hepatic region; a small, similar one on the ptery-
gostomian ridge, and a still smaller, postorbital spine; some spinules in
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front of the angles of the buccal cavity, a few visible in dorsal view.
Orbital arch finely spinulous. Rostrum a long, slender, gradually
diminishing spine, varying from three-fifths, in the largest, to one-half,
in the smallest, as long as the postrostral portion of the carapace.
Antennae overreaching the rostrum, filiform, the movable articles of
the peduncle, as well as the flagellum, unusually slender; the basal
article with laminate anterior and outer margins, the latter spinulous.

Chelipeds moderately enlarged, spinulous, especially on and near
the margins, and hairy, the hairs entangling mud, foraminifera, etc.
A spine at outer distal end of merus; a stout, spinuliferous knob on
outer surface of carpus; chela widest behind middle of palm, thence
tapering to end of fingers; gape correspondingly narrow, one tooth on
the dactyl at middle of gape occasionally somewhat enlarged. First
ambulatory leg three times (in large specimens) as long as carapace
with rostrum; merus and propodus equal, nearly twice as long as
carpus and three times as long as dactylus; dactylus very slender and
slightly curved. Dactyli of remaining legs falcate. In the second leg
the carpus and propodus equal, nearly two-thirds as long as merus,
and two and a half times as long as dactylus.

The sternum deeply grooved between segments, the tubercles in
line with base of chelipeds very large and flattened anteroposteriorly.
(Rathbun, 1925, modified, of Podochela barbarensis)

Supplementary description: Merus of external maxilliped sub-
cordiform, longitudinally grooved, outer angle obtusely rounded, inner
angle acutely produced as a thin blade, margins spinulous, and inserting
deeply into the hairy and spinulous ischium; palpus coarse, pediform,
first two segments inflated, first prismatic, terminal segment slender,

cylindrical ; all segments hairy.
Male abdomen with two median setose tubercles on first segment,

segments 2-4 smooth and bare, segments 5 and 6 (including fused 7th)
hairy and tuberculate, tip broadly triangular.

Material examined: 107 specimens from 40 stations, of which 19
are California, 13 west coast of Lower California, and 8 Gulf of
California. (See Table 19) From Point Mugu, California, to San
Cristobal Bay, Lower California, and from the north end of Angel
de la Guarda Island to Outer Gorda Bank, Gulf of California. 18-110
fathoms in the open Pacific; 51-125 fathoms in the Gulf of California.

Measuremenis: Largest complete specimen, a male: length 20.9
mm, width 11.2 mm, rostrum 8.3 mm, cheliped 21.8 mm, chela 8.7 mm,
dactyl 4.8 mm, first ambulatory leg 64 mm, second 49 mm, third 41
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mm, and fourth 33.8 mm. Largest specimen, male: length 21.5 mm,
width 12.5 mm, rostrum 7.5 mm. Ovigerous female: length 18.3 mm,
width 10.9 mm, rostrum 4.7 mm,

Color in life: Unrecorded. Color in alcohol pale ochre, the chelipeds
conspicuously banded with reddish in both sexes. (Crane, of Podochela
barbarensis)

Habitat: Sand bottom in fully 50 per cent of the cases, often with
shell included. Rock bottom in 25 per cent, with mud and coral ac-
counting for the remainder. Crane (1937, p. 51) records sand and
rocks with weed.

Depth: 18-125 fathoms; shoalward to one fathom, according to
Crane (op. cit.).

Breeding: Females with ova were encountered most frequently in
the open Pacific in June, July, and August; however, there are three
February records and one January record from insular localities. An
ovigerous female measuring 11.0 mm was dredged at Gorda Bank,
Gulf of California, in March, along with males measuring 9.8 to
12.8 mm.

Remarks: The following note of Rathbun (1925, p. 57) concerning
the holotype is pertinent to the discussion: ‘“The type and only speci-
men known is of large size and in a very soft shelled condition. The
front is very short and bilobed; in spite of the symmetry of the lobes,
it is probable that the rostrum has been accidentally abbreviated, as the
basal antennal article extends far beyond it and the antennular cavities
are anteriorly incomplete.”

The writer’s request for a reexamination of the holotype elicited
the following notes from Dr. F. A. Chace, ]Jr., curator of marine in-
vertebrates, U. S. National Museum: The rostrum is probably de-
formed as noted by Miss Rathbun, but the only indication of this is the
incomplete antennary cavities. It is so symmetrical that it appears un-
damaged. The postorbital lobe is spikelike in dorsal view, broad-tipped
in posterior view (especially on the right side), with some denticles
and many hooked hairs. There are two gastric tubercles in the midline,
the posterior much the larger and almost domelike. The cardiac region
is depressed due to the soft-shelled condition of the specimen, but it is
apparently merely dome-shaped without a distinct tubercle. The hepatic
and pterygostomian prominences are spatulate, denticulate distally.
The branchial regions are largely smooth, but with a few widely scat-
tered tubercles, especially at the margins. The basal antennal segment
is convexly ridged ventrally. The merus of the maxillipeds is produced
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internally. There are two sharply granulate tubercles on the midline
of the first abdominal somite. The propodi of the first ambulatory legs
have 18 groups of curved hairs on one side and 23 on the other, not
14, as shown in Miss Rathbun’s figure (1925, text-fig. 15).

These supplementary notes make it possible to compare the holotype
of Podochela lobifrons with other Pacific species on a more detailed
basis that heretofore. Points of similarity suggesting identity of P.
lobifrons and P. barbarensis are the two median tubercles on the first
abdominal segment, the spatulate hepatic and pterygostomian promi-
nences, the long first ambulatory legs, approximately three times the
length of the carapace, the single tooth in the gape of the mature male
cheliped, and the curved hair count of 18 or better. Granting that the
rostrum of P. lobifrons has been broken and repaired, there remains
only the difficulty of reconciling the large, spike-like postorbital spine
with the usually small spine of P. barbarensis. The writer feels that
this may be attributable to the very soft condition of the holotype, and
has therefore made P. barbarensis a synonym of the earlier Rathbun
species.

The discontinuous distribution exhibited by Podochela lobifrons,
namely, southern California and west coast of Lower California,
northern part, and Gulf of California, is shared by a number of north
temperate brachyuran species. Although having approximately the same
horizontal range as P. hemphilli, P. lobifrons is essentially a deep
water species, occurring most frequently in depths of 50 fathoms and
over. It thus competes ecologically with P. hemphilli, a shallow water
species, only in the comparatively narrow vertical zone in which their
ranges overlap.

Podochela schmitti Garth
Plate H, Fig. 2

Podochela schmitti Garth, 1939, p. 11, pl. 2, figs. 1-4; 1946, p. 371,
pl. 64, figs. 3, 4.

Type: Male holotype, A.H.F. No. 382, length 12.8 mm, width
7.9 mm.

I'ype locality: North of Hood Island, Galapagos, 20-40 fathoms,
Velero 111 station 814-38.

Localities subsequently recorded, with collectors: Galapagos Is-
lands: Chatham, Albemarle, Daphne Major, James, and Barrington
Islands, 20-80 fathoms, Velera III (Garth, 1946).

Atlantic analogue: None. A Galapagos endemic species.
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Diagnosis: Rostral spine moderately long, terminally bifid. A promi-
nent, laciniate, postorbital spine. Hepatic and pterygostomian regions
tipped with a cylindrical spine. First ambulatory leg between two and
a half and three times length of carapace, its dactylus not quite one-
third propodal length. Two median tubercles on first abdominal seg-
ment. Dactylus of fourth leg two-thirds propodal length. Male manus
inflated, one tooth in gape. Curved hair count 14. Galapagos only.

Description: Carapace smooth, pyriform, elevations separated by
shallow grooves. One cardiac and one gastric tubercle; in front of the
latter a smaller tubercle. Gastric region smooth, rounded, bearing four
tufts of setae arranged in a rectangle. Branchial regions flattened,
traversed by a longitudinal row of curved setae. Hepatic and ptery-
gostomian regions tumid, each bearing a short, cylindrical spine.
Rostrum acuminate, tip bifurcate, length equal to one-fourth post-
rostral portion of carapace. Orbits spinulous; postorbital spine large,
outer margin laciniate.

Basal antennal article narrow, externally spinulous, internally bear-
ing a compressed ridge. Antennae long and slender, second movable
article reaching tip of rostrum. Merus of third maxilliped with inner
angle produced into a thin, triangular blade. Segments of male sternum
deeply separated; two prominent tubercles at base of chelipeds. First
abdominal segment bearing two median setose tubercles.

Chelipeds of male robust, hairy, and spinulous. Merus trihedral,
curved lower margin armed with spines. Palm inflated, roughened,
spinules in rows; fingers gaping broadly at basal half, a prominent
tooth on movable finger. First ambulatory leg equal to two and one-
half times the length of carapace, including rostrum, its dactyl straight
and approximately one-third the propodal length. Second ambulatory
little more than half the length of the first, third and fourth legs
subequal ; dactyls of legs two, three, and four falcate and from one-half
to two-thirds the length of their respective propodi.

Female chelae slender, fingers almost meeting when closed, finely
dentate, curving inward. First ambulatory leg twice the length of the
carapace.

Maierial examined: 20 specimens from 10 Galapagos stations (see
Garth, 1946, p. 371). Darwin Bay, Tower Island, Galapagos, shore,
February 24, 1933, Velero 111 station 97-33, 1 young male.

Measurements: Male holotype: length 12.8 mm, width 7.9 mm,
rostrum 2.8 mm, width 1.4 mm, cheliped 14.6 mm, chela 6.1 mm,
dactyl 3.3 mm, first ambulatory leg 34 mm, propodus 12 mm, dactyl
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3.7 mm, second, third, and fourth legs 18.8, 17.3, and 13.0 mm,
respectively. Female paratype: length 12.3 mm, width 7.6 mm.

Color in life: Deep olive buff. (Petersen)

Habitat: Sandy bottom, associated at times with rock, mud, shell,
nullipore, and coral.

Depth: 20-80 fathoms. Collected once intertidally.

Breeding: Ovigerous females ranging in size from 7.2 mm to 10.0
mm were obtained in the months of December and January.

Remarks: Caution must be excercised with respect to the first of
the key characters given, that of the bifid rostrum; for experience has
shown that several species of Podochela, notably P. latimanus when
young and P. veleronis as adults, exhibit this character. With two
median tubercles on the first abdominal segment, P. schmitti is most
closely related to P. lobifrons (= P. barbarensis) of southern Cali-
fornia, northern Lower California, and the Gulf of California. The
best criteria for distinguishing one from the other are the ultimate
length of the rostral spine, which in mature P. lobifrons may attain
half or three-fifths the postrostral length of the carapace, and the shape
of the hepatic and pterygostomian spines, which are compressed or
strap-shaped in P. lobifrons but perfectly cylindrical in P. schmitti.
This separation from P. lobifrons is a more important one than the
distinction from P. hemphilli made in the original description (Garth,
1939, p. 13), for it is P. angulata, rather than P. schmitti, which com-
plements P. hemphilli in equatorial latitudes.

Podochela vestita (Stimpson)
Plate H, Fig. 7; Plate 8, Fig. 3

Podonema vestita Stimpson, 1871a, p. 97.

Podochela vestita, A. Milne Edwards, 1879, p. 195. Miers, 1886, p.
11. Rathbun, 1925, p. 42, pl. 14. Crane, 1937, p. 52, pl. 1. Garth,
1948, p. 21.

Podochela (Coryrhynchus) mexicana Rathbun, 1893b, p. 225; type
locality, off Adair Bay, Gulf of California, 11 fathoms; male
holotype, U.S.N.M. No. 17330.

Type: The female holotype, length 13.2 mm, width 11.7 mm, was
included among Stimpson’s west coast material destroyed in the Chicago
fire of 1871.

Type locality: Cape St. [San] Lucas, Lower California, Mexico;
John Xantus, collector.
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Localities subsequently reported, with collectors: Mexico: Gulf of
California: off Adair Bay, 11 fathoms, Albatross (Rathbun, 1893b;
type of Podochela (C.) mexicana) ; Arena Bank and Santa Inez Bay,
11-35 fathoms, Zaca (Crane) ; Ecuador: 01° 07/ N, 79° 53 W, 9-27 m,
Askoy (Garth).

Atlantic analogue: Podochela riisei Stimpson.

Diagnosis: Rostrum thin, hood-shaped, without median carina. A
postorbital granule. Basal antennal article concave ventrally, outer
edge bilobed. First ambulatory leg two and two-thirds to two and
three-fourths times carapace length, dactyl between one-fifth and one-
sixth the propodal length. Last pair of legs unusually long, dactyl one-
half propodal length. Manus of adult male swollen, fingers gaping.
Sternal plates deeply separated, bases of legs vermiculate. Curved hair
count 6-8.

Description: A species with short neck, very high gastric region,
two prominent gastric tubercles, cardiac tubercle uncommonly large,
laminate, the lamina continued forward in a blunt ridge; a large,
laminate, hepatic lobe, a thin pterygostomian ridge bearing a small lobe.
Rostrum short, arcuate, thin. Basal antennal article anteriorly nar-
rowed, margins thin, outer margin broadly bilobed.

Chelipeds of a probably immature male [holotype of Podockela
(C.) mexicana] feeble, palms slightly swollen, fingers meeting. Legs
slender; first one less than three times as long as carapace, its propodus
slender, about seven times as long as dactylus; dactylus unarmed,
slenderer, and less curved than in the other legs; fourth leg about as
long as carapace; second, third, and fourth legs similar, diminishing
successively, as do also their propodal segments; propodal segments a
little thickened distally, that of the second leg three times as long as
dactylus, that of the fourth leg twice as long as dactylus, that of the
third leg intermediate ; the three dactyli of the same size and form.

Sternum and basal segments of legs vermiculated. Sternal segments
in the form of raised plates with sharp edges and separated by deep
depressions. (Rathbun, 1925, modified)

Merus of the third maxilliped noticeably longer than broad, its
anterointernal angle distinctly produced and sharpened. Dactyli of all
the walking legs falcate, those of the second to fourth pairs denticulate
as well. A single tubercle on the first abdominal segment. Paired
tubercles in advance of the abdomen and at the base of the chelipeds
wanting, but their place taken by an obtusely angled, spinulous ridge.
Orbital margins hairy and finely denticulate,
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Supplementary description: The following is not necessarily at
variance with the earlier descriptions of Stimpson and of Rathbun, but
will serve to translate their generalities into specific terms. The re-
latively short rostrum occupies between one-sixth and one-seventh of
the postrostral portion of the carapace, the ratio in the male being
1: 6.33, in the female 1: 6.45. The first ambulatory leg is less than
three times the total length of the carapace, the ratio in the male being
2.61:1, in the female 2.75:1. The dactylus of the first ambulatory leg
is between one-fifth and one-sixth the length of its propodus, the ratio
being 1:5.5 in both sexes. The dactylus of the fourth leg occupies
slightly less than half the length of its propodus in the male, slightly
more than half in the female. The gradual shortening of the walking
legs, which decrease regularly in the male in the ratio of 2.6, 2.2, 1.8,
and 1.6 times the carapace length, and the relative attenuation of the
hinder pair is characteristic of the species. The number of clusters of
curved hairs which may be counted along the anterior margin of the
propodus of the first walking leg varies from 6 to 8.

In arriving at the foregoing proportions, a female specimen of 14.9
mm and a male of 12.6 mm were used. The latter, while larger than
the specimen measured by Rathbun, is by no means mature. Crane
(1937, p. 52) records a male and female from the Gulf of California
measuring 21.5 mm and 20.0 mm, respectively. In view of the absence
of specimens of similar size among Hancock expedition material, the
following is extracted from her description:

“The rostrum, instead of being rounded, is bilobed in all the
specimens, the lobes being conspicuous and unequal in the large male
and female; . . . along the margins of the rostrum is a row of spinules
.. . The vermiculations [of the sternum] are spinulous, especially in
the large specimens.

““The cardiac protuberances of the adults are higher and more com-
pressed and scarcely continued forward; the hepatic and pterygostomian
Iobes are relatively more developed; the outer margin of the basal
antennal article is more conspicuously bi-lobed ; and, finally, the manus
of the adult male is considerably, instead of slightly, swollen, the fingers
gaping instead of meeting at the base.”

Crane asserts that the characters mentioned as at variance with
earlier descriptions may be attributed to the greater age of the speci-
mens. With this the present writer agrees, and, having examined the
large male from Zaca station 136, would add that the bilobation of the
front is not as striking a character as one might be led to believe from
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Crane’s description, quoted above, being but a slight emargination
caused by failure of the two sides of the front to fuse completely along
the midline.

Material examined: (See Table 20) A total of 41 specimens from
25 stations, ranging from Hughes Point, Lower California, and Rocky
Point, Sonora, Mexico, to Gorgona Island, Colombia, and including
Socorro Island. The largest series, from Isabel Island, Mexico, con-
tains 7 males and 4 females, the remaining stations but one or two
specimens each. In addition to the above, a male specimen from Arena
Bank, Gulf of California, Mexico (N.Y.Z.S. No. 36,697) (Crane,
1937, p. 52).

Measurements: Largest specimen, a female: length 14.9 mm, width
11.9 mm, rostrum 2.0 mm, cheliped 17.5 mm, chela 6.5 mm, dactyl 3.8
mm, legs 41, 30.5, 26.5, and 25.3 mm, respectively. Male specimen:
length 12.6 mm, width 9.8 mm.

Color in life: Adults, reddish-brown, the chelae speckled with
scarlet. Young male, pale buffy-yellow; chelae speckled with scarlet;
bases of ambulatories tinged with pink. (Crane)

Habitat : Recovered most frequently from sandy bottoms, often with
shell or nullipores present; less frequently encountered on bottoms of
coralline algae, sandy mud, and coral. Crane (1937, p. 52) gives
sandy bottoms with weed.

Breeding: Ovigerous females were taken in March, April, and May
in the northern, or Gulf of California, portion of the range, and in
January and February in the southern, or Colombia, portion.

Depth: Hancock expeditions material is from 2-30 fathoms (an
Ildefonso Island specimen, from 50 fathoms, is young and of question-
able identity).

Remarks: A concave basal antennal article is common to the sub-
division of the genus characterized by a hood-shaped rostrum, which
includes the Atlantic Podochela riisei, P. sidneyi, and P. algicola, as
well as the Pacific P. vestita and P, margaritaria. It would appear that
none of its describers have done justice to this striking feature, due
either to their familiarity with this character as exhibited in Atlantic
species, or to the failure of their Pacific material to exhibit it to the
perfection seen in Pelero III specimens. As viewed from the ventral
aspect, the basal article appears semicylindrical, the concavity broadest
at the base. If a tiny probe Is inserted into this concavity, the lamelli-
form processes of the two margins curl upward about it, that of the
inner surface a single, that of the outer surface a double lobe.
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The range of the species is extended northward to Hughes Point
on the west coast of Lower California and to Rocky Point in the Gulf
of California, westward to the Revilla Gigedo Islands, shoreward to
2 fathoms, and downward to 50 fathoms. The irregularity of distribu-
tion should be noted: south of Tres Marias Islands, Mexico, there is
no record of occurrence to Secas Islands, Panama. An Askoy capture
(Garth, 1948) extends the Velero I11 series southward from Colombia
to Ecuador.

Podochela margaritaria Rathbun
Plate H, Fig. 8

Podochela margaritaria Rathbun, 1902b, p. 283, pl. 12, fig. 2; 1910,
p. 570; 1925, p. 43, pl. 15; pl. 209, fig. 1. Boone, 1927, p. 132,
fig. 35. Garth, 1946, p. 369, pl. 64, figs. 5, 6.

Type: Male holotype, U.S.N.M. No. 24834, length 15 mm, width
11 mm,

Type locality: Tagus Cove, Albemarle Island, Galapagos Islands,
12 fathoms, Hopkins-Stanford expedition.

Localities subsequently reported, with collectors: Galapagos Is-
lands: Albemarle, James, Marchena [Bindloe], Indefatigable, and
Hood Islands, 3-70 fathoms, Pelero III (Garth).

Atlantic analogue: None.

Diagnosis: Rostrum thin, hood-shaped, a sharp median carina.
Postorbital granule wanting. Basal article of antenna concave ventrally.
First ambulatory leg two and three-quarters times carapace length,
dactyl between one-fifth and one-sixth length of propodus. Male manus
inflated, spinulous, but not gaping. Sternal plates separated, sternum
and bases of legs granulate. Curved hair count 8. Galapagos only.

Description: Carapace about one and a third times as long as
wide, gastric and cardiac regions very high, each surmounted by a
tubercle. Hepatic region with a prominent tubercle projecting down-
ward below the lateral line. No postorbital lobe. Front long and hood-
shaped, posterior part flat and thick, the anterior and outer part thin,
hollow beneath and with a sharp median crest above. Marginal crests
of the basal segment of the antennae thin and finely denticulate. Ptery-
gostomian region armed with a tubercle. Sternum and outer portions
of the abdomen covered with pearly granules.

Palms of the chelipeds strongly inflated; fingers narrowly gaping
when closed. Ambulatory legs diminishing rapidly and uniformly in
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length from the first to the fourth. Dactyli varying little in length;
the distal portion of the propodi of last three pairs slightly thickened
and curved. (Rathbun, 1902b, modified)

The brief last paragraph of the original description was later ex-
panded as follows: Basal antennal article narrowed anteriorly, deeply
concave, lateral margins prominent. Chelipeds moderately roughened,
chiefly on the margins, a few tubercles on the carpus, manus swollen,
fingers narrowly gaping except near tips. Legs of moderate length, first
pair two and a half [two and three-fourths] times length of carapace,
dactylus short, slender, curved, propodus five times as long as dactylus.
Remaining legs respectively twice, one and two-thirds and one and a
half times the carapace length; dactyli of similar length and curvature,
the second a little slenderer. Propodites distally thickened and bent
upward, the amount of thickening increasing from second to fourth leg.
‘The second propodus two and a half times its dactylus, the third twice,
and the fourth a little less than twice its dactylus. (Rathbun, 1925)

Supplementary description: The merus of the external maxilliped is
produced at the anterointernal angle. There is a single tubercle on the
mid-line of the first abdominal segment of the male, and a pair of
tubercles in advance of the abdomen and opposite the coxae of the
chelipeds.

Material examined: 50 specimens from 24 Galapagos stations (see
Garth, 1946, p. 369).

Measurements: Largest male, rostrum damaged: length 14.3 mm,
width 12.1 mm, cheliped 20.2 mm, chela 9.2 mm, dactyl 4.7 mm, first
ambulatory leg 42.4 mm. Ovigerous female: length 15,6 mm, width
12.4 mm (largest specimen of record).

Color in life: Frontal, gastric, and cardiac areas brick red. Branchial
areas a little lighter and with a few light patches. Chela carrot red.
Ventral side dark coral pink. Eye brownish black. (Petersen)

Habitat: Rock, sand, shell, coral, and nullipore bottoms. (Garth)

Depth: 3-70 fathoms.

Breeding: Ovigerous females of a size range from 7.9 to 15.6 mm
were dredged by the Velero 11T in the months of December and January.

Remarks: A Galapagos endemic species, Podochela margaritaria is
undoubtedly related to American mainland forms through P. vestita,
from which it may be distinguished by its more sharply produced and
medially carinate rostrum, by the absence of a postorbital granule, and
by the granulate, rather than vermiculate, sternum of the male. The
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female is described (Garth, 1946, p. 371) as having a sternum consisting
of a series of convoluted ridges leading to the bases of the walking legs
in the manner of P. vestita. A single specimen of Podochela from the
Revilla Gigedo Islands which has evolved along parallel lines, but of
which insufficient material exists upon which to base a separate species, is
included with material examined under P. vestita.

Podochela ziesenhennei Garth
Plate H, Fig. 9; Plate 8, Fig. 5§

Podockela ziesenhennei Garth, 1940, p. 58, pl. 13, figs. 1-6.

Type: Male holotype, U.S.N.M. No. 78780, length 11 mm, width
7.8 mm.

Type locality : Tenacatita Bay, Jalisco, Mexico, 4-10 fathoms, Velero
III station 122-33.

Additional localities reported, with collectors: Ecuador: Salango
Island, 8 fathoms, Velero 111 (Garth).

Atlantic analogue: None. (See Remarks below)

Diagnosis: Rostrum short, thick, triangular. Carapace triangular;
gastric region high and broad. Hepatic regions little projecting ; no out-
ward flare at base of ambulatories. Basal antennal article broad, ridged.
First walking leg two and one-quarter times carapace length, dactylus
almost half as long as propodus. Propodi of legs three and four falcate
and with a thumb process against which dactyli fold. Male manus short
and high, swollen, but not gaping. Curved hair count 9.

Description: Carapace narrowly triangular, branchial and intestinal
regions depressed. Rostrum thick, bluntly triangular, length and breadth
subequal, two double rows of short, curved setae. Orbits circular, un-
armed ; a minute postorbital granule. Hepatic regions projecting but little
beyond lateral contour. Gastric region high, broad, surmounted by four
groups of setae arranged in a rectangle but with no median tubercle.
Cardiac elevation small, nontuberculate, and set off from branchial and
intestinal areas. Branchial regions low, traversed by a longitudinal row
of curved setae, sides not produced laterally to cover insertions of ambu-
latory legs. Body and appendages densely pilose.

Antennae visible at sides of rostrum ; basal article broad, traversed by
a median ridge; flagellum short, second free segment overreaching ros-
trum. External maxilliped with merus longer than broad, sides diverging
anteriorly, anterointernal angle not produced, internal margin spinulous.
Two low hairy ridges on sternum opposite coxae of chelipeds in place of
usual tubercles.
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Cheliped of male one and one-sixth times as long as carapace. Merus
half as broad as long, inferior border hairy. Carpus without spines but
with an inner setose margin. Manus tumid, length and height subequal,
outer surface convex, pilose, margins setaceous. Fingers short, hairy,
denticulate, meeting with a gape in the proximal two-thirds with one
tooth of the dactyl conspicuous. Cheliped of female slightly less than
length of carapace, hand more slender, fingers longer, almost meeting
when closed.

Ambulatory legs relatively short and stout. First leg of male twice
as long as carapace, dactyl one-third as long as propodus. Second, third,
and fourth legs decreasing in order. Dactyli of all legs, including first,
falcate, inner margins denticulate. Propodi of legs three and four stout,
as strongly curved as their dactyli, each with a basal tuft of hair suggest-
ing a thumb process against which the dactyl folds. (Garth, 1940,
abridged)

Male abdomen with a prominent tubercle on first segment.

Supplementary description: To afford a more direct means of com-
parison with other species treated, the following additional information
is given. The length of the rostrum in proportion to the postrostral
portion of the carapace varies from one-sixth in the type specimen, a
male, to one-twelfth in a 9.5 mm female, the ratios being 1: 6.18 and
1:12.4, respectively. The length of the first ambulatory leg as compared
to the total length of the carapace is two and a quarter times in the male
and one and three-quarters times in the female, the ratios being 2.27:1
and 1.73:1, respectively. The ratio of the first ambulatory leg to its
propodus is 2.27:1 in the male and 2.77:1 in the female, which is more
than the one-third mentioned in the original description. The proportion
of the dactyl of the fourth ambulatory leg to its propodus is approxi-
mately 4:5. The number of clusters of curved hairs which may be
counted along the propodal segment of the first leg is 9 in the female.

Material examined: 10 specimens from 7 stations, including three in
Mexico and one each in Costa Rica, Panama, Colombia, and Ecuador.
(See Table 21)

Measurements: Male holotype: length 11.0 mm, width 7.8 mm,
cheliped 13.0 mm, chela 5.4 mm, dactyl 2.4 mm, first leg 26.0 mm.
Female: length 9.5 mm, width 7.4 mm, rostrum 0.7 mm, cheliped 10.0
mm, chela 4.0 mm, dactyl 1.7 mm, legs 16.5, 13.3, 12.8, and ca. 9.0 mm.

Color in life: Not known. . ,

Habitat: Rocky bottom in three of five instances, the others being
sand and sand with mud.
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Depth: Shore to 10 fathoms. ,

Breeding: An ovigerous female measuring 8.0 mm was obtained at
Playa Blanca, Costa Rica, in February, 1935, and an 11.0 mm female
at Acapulco, Mexico, in February, 1954.

Remarks: The early confusion of this species with Podochela angulata
and this author’s care to distinguish one from the other (Garth, 1940,
p. 60) appear to have been unnecessary now that Finnegan’s species has
been identified with certainty and the male described. Actually, P. an-
gulata is very close to P. hemphilli, whereas P. zeisenhennei bears little
resemblance to either, having a blunt rostrum and short, stout legs with
falcate dactyls. The strikingly dissimilar male first pleopod (Plate H, fig.
9) bears out this difference. Its relatives are rather P. grossipes and P.
macrodera of the Atlantic; but it does not appear to be strictly analogous
to either.

Genus STENORYNCHUS Lamarck?

Leptopodia Leach, 1815a, p. 15; type: Maia sagittaria Leach, 1814=
Cancer seticornis Herbst, 1788. Not Leptopodia Leach, 1814, p.
431=Macropodia Leach, 1814.

Stenorynchus Lamarck, 1818, p. 236 (part). Rathbun, 1897, p. 158
(type designated) ; 1925, p. 13.

Type: The Atlantic Cancer seticornis Herbst, 1788, type of Sten-

orynchus Lamarck by subsequent designation of Rathbun, 1897.

Description: Carapace triangular, longer than broad, smooth. Ros-
trum very slender, flattened, longer than the carapace, its lateral margins
spinuliferous. Orbits not defined ; postorbital spine small, Eyes short, not
retractile, Basal article of antenna very slender; flagellum concealed
beneath the rostrum. Epistome very large. Ischium of external maxilli-
peds produced at its anterointernal angle; merus somewhat obcordate,
bearing the next article at its external angle. Chelipeds long and slender,
with merus, carpus, and palm subcylindrical ; fingers much shorter than
palm, inner margins dentate. Ambulatory legs extremely long and slender,
especially the dactyli. All the legs spinuliferous.

Abdomen in male six-segmented, in female five-segmented. (Rathbun,
1925)

2Use of the name Sienorynchus for the genus here treated is contingent upon
exercise by the International Commission on Zoological Nomenclature of its
plenary powers in validating the generic name Stenorynchus Lamarck, 1818, and
the selection by Rathbun (1897) of Cancer seticornis Herbst, 1788, as its type
species, as requested by J. S. Garth and L. B. Holthuis, proposal submitted Jan-
uvary 12, 1953.
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Range: From Magdalena Bay, west coast of Lower California, and
Consag Rock, Gulf of California, Mexico, to Valparaiso, Chile, including
the Revilla Gigedo and Galapagos Islands; in the Atlantic from Cape
Hatteras, North Carolina, to Rio de Janeiro, Brazil, thence to northwest
coast of Africa. Shore to 78 fathoms. Atlantic and Pacific species strictly
analogous.

Stenorynchus debilis (Smith)
Plate B, Fig. 7; Plate 9

Leptopodia sagittaria Bell, 1835b, p. 169; 1836, p. 40. Milne Edwards
and Lucas, atlas, 1842, pl. 4, figs. 3, 3a-c; 1843, p. 3. Nicolet, 1849,
p. 121 (part). A, Milne Edwards, 1878, p. 172 (part). Miers,
1886, p. 3 (part). Cano, 1889, pp. 101, 170. (Not L. sagittaria
Leach, 1815a, p. 16, pl. 67 ; not Cancer sagittarius Fabricius, 1793,
p. 442.)

Leptopodia debilis Smith, 1871, p. 87. Lockington, 1877c, p. 75. Rath-
bun, 1894, p. 44. Faxon, 1895, p. 5.

Leptopodia sagittaria var. modesta A. Milne Edwards, 1878, p. 173;
type locality, Chile; type in Paris Museum.

Stenorynchus debilis, Rathbun, 1898, p. 568; 1902b, p. 283; 1910, p.
570; 1923b, p. 633; 1924c, p. 377; 1925, p. 18, pls. 4, 5, text-fig. 4.
Boone, 1927, p. 131, fig. 34. Finnegan, 1931, p. 617. Crane, 1937,
p. 50. Meredith, 1939, p. 106 (figured). Steinbeck and Ricketts,
1941, p. 465. Garth, 1946, p. 366, pl. 63, fig. 1; 1948, p. 20; 1957,
p. 18. Buitendijk, 1950, p. 271.

Type: Male holotype, M.C.Z. No. 3948, length 29.5 mm, width
9.9 mm.

Type locality: Polvon, Bay of Realejo [Corinto], Nicaragua, J. A.
McNiel, collector.

Localities subsequently reported, with collectors: Mexico: west coast
of Lower California: Magdalena Bay and Cape San Lucas, 4lbatross
(Rathbun, 1898) ; Gulf of California: west coast, W. J. Fisher (Lock-
ington) ; Patos Anchorage, Fred Baker (Rathbun, 1924c); San Lucas
Bay, Gorda Banks, Arena Bay, and Santa Inez Bay, Zaca (Crane);
Tiburon Island (Steinbeck and Ricketts) ; Guaymas Bay, Sonora, M.
Cardenas (Buitendijk); Bay of Panama: Panama, Vettor Pisani
(Cano), F. H. Bradley (Smith), 4/batross (Faxon); Perlas Islands,
F. H. Bradley (Smith), St. George (Finnegan), 4skoy (Garth, 1948) ;
Guayabo Chiquito, 4skoy (Garth, 1948) ; Colombia: Gorgona Island,
8t. George (Finnegan), Askoy (Garth, 1948) ; Octavia Bay and Utria
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Bay [Port Utria], 4skoy (Garth, 1948) ; Ecuador: Galapagos Islands,
Hopkins Stanford Expedition (Rathbun, 1902b), Arcturus (Boone),
8t. George (Finnegan), Velero II1 (Garth, 1946) ; Chile: Valparaiso,
H. Cuming (Bell, 1835b), (Milne Edwards and Lucas).

Atlantic analogue: Stenorynchus seticornis (Herbst).

Diagnosis: Rostrum as long as, or longer than remainder of cara-
pace, its lateral margins spinulous. A small spine located at end of basal
article of antenna. Legs exceedingly long and slender.

Description: Male. Carapace naked, or minutely pubescent, and
smooth ; the branchial regions swollen. Rostrum about twice as long as
the posterior portion of the carapace, slender, cylindrical, armed with a
row of spines on each side, and sparsely hairy toward the extremity. A
strong spine on the basal segment of the antenna and a similar spine on
each side just behind the orbit.

Chelipeds equal, slender, reaching nearly to the distal extremity of the
carpus of the first ambulatory leg; ischium with a few small spines on the
inner side; merus not quite as long as the hand, cylindrical, armed with
several spines along the side, and with three stout ones on the inner side
at the articulation of the carpus; carpus with two or three small spines
on the outer side and two at the distal extremity on the inner side; basal
portion of the hand cylindrical and smooth but thickly covered with a
minute pubescence; fingers nearly as long as the basal portion of the
hand, sparsely hairy, slender, nearly straight horizontally but curved in-
ward laterally at the tips, slightly channeled longitudinally, the prehensile
edges approximate, toothed toward the base, and serrate toward the
extremity, the serrations of the dactylus fitting accurately those of the
propodus.

Ambulatory legs slender, cylindrical, and slightly pubescent; meral
segments armed with scattered spines, most of them on the distal two-
thirds of the length ; carpi with two or three spines about the middle, and
four at the distal extremities; propodi armed with small, scattered spines
and spinules; dactyli beset with numerous spinules.

First segment of the abdomen nearly as long as broad; second
broader and very short; third broadest of all the segments, the lateral
margins projecting into angles next the second segment and rapidly con-
verging toward the fourth; fourth narrowing very rapidly to the fifth;
fifth segment twice as broad as long, the lateral margins at first converg-
ing rapidly and then only slightly toward the sixth; terminal article,
composed of the sixth and seventh segments, completely anchylosed, about

twice as long as broad, the extremity angular but with the point rounded.
(Smith, modified)
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Material examined: (See Table 22) 332 specimens from 106 stations,
of which 60 were in the Gulf of California. The remaining 46 stations
may be grouped as follows: Mexico south of Cape Corrientes, 5; Costa
Rica, 15; Panama, 14; Colombia, 6; Ecuador, 2; Revilla Gigedo
Islands, 2; Cocos Island, 2. For complete data concerning Galapagos
Islands specimens, of which an additional 26 from 12 stations were col-
lected by the Felero 111, see Garth (1946, p. 367). Patos Island Anchor-
age, Gulf of California, Mexico, April 23, 1921, 4.5 fathoms, Fred
Baker, collector, 1 female (of 2 females identified by M. J. Rathbun)
(C.AS.).

Measurements: For ease in comparing a male and female of like
size, both specimens from Felero I1I station 571-36, Gulf of California,
the following table is presented. It will be seen that difference in total
lengths is compensated for by the greater rostral length of the male.
The much smaller dimensions of the female cheliped should also be noted.
Measurements are in millimeters.

Male Female

Length . 38 34
Width 14 15
Length of rostrum 22 18
Cheliped 64 41

Chela 29 18

Dactyl 11 9
Leg 1 118 105
Leg 2 106 92
Leg 3 84 73
Leg 4 74 65

Color in life: Gulf of California specimens: Carapace always marked
with narrow vertical and oblique, alternate stripes of dark brown, white
and buff. Rostrum and all legs except chelipeds reddish-brown or dull
Iévendcr'mottled or barred with buff. Merus of chelipeds of adult male
pale buff, the palm and fingers olive; merus of chelipeds of female and
young like other legs, the palm and fingers bright orange. Carapace
coloration of young like that of adult, except that the body stripes are
much paler, the dark brown of grown specimens being faint tan. Eggs
deep cream. (Crane) (Cf. Garth, 1946, p. 367)

Habitat: Analysis of station data shows that in about 40 per cent of
the cases Stenorynchus debilis was dredged from sand bottom, associated
with shell and rock to a minor extent. In 20 per cent of the cases rock
was the dominant substrate, with sand and nullipores occasionally present.
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In another 20 per cent the bottom was predominantly mud, with sand
frequently present. The final 20 per cent is divided equally between
coralline and coral bottom, the latter divided again between dead nulli-
pores and living Pecillopora. Crane (1937) records bottoms ranging
from muddy or shelly to sandy or rocky with weed.

Depth: Shore to 60 fathoms ; exceptionally, as at Gorda Banks, to 78
fathoms.

Size and sex: In view of the small size of the Hancock Galapagos
specimens previously reported (Garth, 1946, p. 367), it is gratifying to
find that mainland, and particularly Gulf of California, stations yielded
some of the largest, if not the largest, specimens of Stenorynchus debilis
on record. At least half a dozen individuals were noted which exceeded
the 27 mm males and 28 mm females recorded by Crane (1937, p. 50)
from among a series of 54 individuals from the Gulf of California. The
measurements of the male given above exceed those of the type specimen,
2 29.5 mm male, as well as those of 2 34.6 mm male measured by Rath-
bun (1925, p. 19). The Hancock series includes young as small as 4
mm in size, some of the smallest having been cracked from Pocillopora
coral.

Breeding: Females with eggs were found which measured as little
as 15 mm in length, although this is to be regarded as exceptional, 20
mm being the customary minimum. February and March were the
months in which ovigerous females were encountered, both in the Gulf
of California and in the Bay of Panama, with an earlier January date in
the Revilla Gigedo Islands and in Colombia. This reflects the dates of
visitation by the Felero III, however, rather than the probable later
dates of maximum egg bearing.

Remarks: In following the historical treatment accorded the species,
we find that Bell, rather than Milne Edwards and Lucas, was the first
to record Szenorynchus from the Pacific coast, specimens having been
obtained by Hugh Cuming at Valparaiso circa 1829. Authors subsequent
to Bell continued to refer Pacific specimens to the Atlantic species under
the name of Leptopodia sagittaria Leach (1815a) [or Cancer sagittarius
Fabricius (1793), unaware that Cancer seticornis Herbst (1788) had
priority]. Even after the appearance of the description of Pacific material
as Leptopodia debilis Smith (1871), A. Milne Edwards continued to
regard Atlantic and Pacific material as conspecific, going so far as to
propose the name Leptopodia sagittaria var. modesta (1878) for the
form found at Valparaiso.
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As recently as Rathbun (1925, p. 18), the definitive character relied
upon in separating Stenorynchus debilis from §. seticornis was the pres-
ence of a small supplementary spine on the basal antennal article of the
former. Since a figure of the male copulatory appendage of S. seticornis
has been available from the time of Brocchi (1875, pl. 19, fig. 176), it
is surprising that no one has compared with it the corresponding member
of S. debilis. The male first pleoped of 8. debilis (Plate B, fig. 7) shows
good differentiation from that of the Atlantic species, and may be consid-
ered a specific character.

Subfamily OREGONIINAE, new subfamily

Inachinae Alcack, 1895 (part: Oregonia) + Pisinae Alcock, 1895 (part:
Hyas and Chionoecetes).

Male abdomen terminally broadened, last segment subquadrate or
transversely ovate, invaginated into sixth segment, its outer border
emarginate or introverted.

Male first pleopod lanceolate, longitudinally grooved, provided with
numerous filamentous setae, and having a bulbous base.

In erecting the subfamily on the above two characters no reference
is made to orbital configuration, differences in which have led to the
previous wide systematic separation between Oregonia on the one hand
and Hyas and Chionoecetes on the other. It will be noted that as one
proceeds from Oregonia to Chionoecetes, the exorbital spine tends to be
absorbed in the laterally expanded hepatic region, the sides of the carapace
to become vertical and delimited from the dorsal surface by a sharply
defined ridge. It is actually more difficult to reconcile the orbit of
Oregonia gracilis with that of O. bifida than it is to relate that of
0. bifida to the remainder of the series.

The pleopods of Chionoecetes are not as different from those of
Oregonia and Hyas as would at first appear, due to the fact that the
Chionoecetes species, with the exception of C. opilio, are represented in
the accompanying figures (Pl I, figs. 5-9) by young specimens. Examina-
tion of the pleopods of young C. bairdi, C. tanneri, and C. angulatus
reveals more filaments than shown, some of which are arranged in sup-
plementary rows. The linear opening is present as a linear groove in the
other genera; whether it is open throughout its length or only at the end
could not be ascertained. The bulbous base, not shown, is a common
character.
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In a personal communication, Josephine F. L. Hart (Mrs. C. G.
Carl) states that the zoea of Oregonia gracilis is very similar to those of
Hyas araneus and H. coarctatus, both of which are quite different from
those of Chorilia longipes and Scyra acutifrons of the Pisinae, species
which she has hatched. Full taxonomic weight should be accorded this
important developmental consideration.

Distribution circum-Arctic, extending to north temperate waters of
both Pacific and Atlantic oceans. That this subfamily formerly enjoyed a
more extensive range is indicated by Imaizumi (1952, p. 179), who
reviews the genus Hyas and reports fossil species from the Helvetian of
Austria, the Wakkanai of Japan, and the Sahelian of Oran. These are
middle to upper Miocene formations.

KEY T0 THE GENERA OF THE SUBFAMILY Oregoniinae
1a. Carapace considerably longer than broad; rostrum elongate.:

Cheliped of adult male either longer than walking legs, or very

little shorter ; ambulatory legs subcyclindrical. Male abdomen

with sixth segment increasing in width distally.

2a. Carapace subtriangular or suboblong. Postorbital spine

remote from eye, affording no concealment. First movable
article of antenna not broadened and flattened. . .
e v e e e v v e e < '« o « Oregonia
2b. Carapace lyrate, hepatic lobe prominent. Postorbital tooth
closer to eye, cupped, affording partial concealment. First
movable article of antenna broadened and flattened. . .
e « « 4« « < W« « « + « . .  Hyas
1b. Carapace either broader than long, or very little longer than
broad ; rostrum short. Cheliped of adult male much shorter than
walking legs; ambulatory legs compressed. Male abdomen with
sixth segment decreasing in width distally. .  Chionoecetes

Genus OREGONIA Dana

Oregonia Dana, 1851a, pp. 270; 1851b, p. 431; 1852, p. 105; 1853, p.
1421, Rathbun, 1925, p. 70.

Type: Oregonia gracilis Dana, by subsequent designation of Mners
(1879c, p. 646).

Description: Carapace subtriangular or suboblong, moderately convex
and tuberculate ; a large postorbital, but no preorbital spine; rostral spines
slender. Antennae visible in dorsal view at sides of rostrum, basal article
narrow. Merus of maxillipeds distally truncate, bearing the palpus at its
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anterointernal angle. Chelipeds in male much elongated, somewhat en-
larged ; palm long, compressed and distally widened. Ambulatory legs of
moderate length, slender, and decreasing regularly in length. Abdomen
composed of seven distinct segments. (Rathbun)

The admission to the genus of a second species, Oregonia bifurca
Rathbun (1902a), in which the rostral spines are divergent rather than
contiguous, called for modification of the original description of Dana
(1851a), perpetuated by Holmes (1900) and Schmitt (1921). This was
done most acceptably by Rathbun (1925, above), although without
mention of the broad terminal male abdominal segments common to both
species and to O. mutsuensis Yokoya (1928).

‘The superficiality of the similarity to Eurypodius Latreille, mentioned
in Dana’s description and referred to in subsequent accounts, which
conveniently ignores this salient feature of the male abdomen, was exposed
by Balss (1929), who removed Latreille’s genus from its time-honored
position next Oregonia in the systematic arrangement and placed it
following Macrocheira De Haan in the most primitive section of the
subfamily Inachinae. The male first pleopod with its filamentcus appur-
tenances suggests that Oregonia finds its true relationship with Hyas
and Chionoecetes, with them forming a natural group of circum-Arctic
distribution, of which Oregonia, with its more open orbits, is the primi-
tive member.

Range: From Bering Sea to Monterey Bay, California. Shallow
water to 764 fathoms. Occurs also in Japan.

Key to THE Paciric AMERICcAN SpECIES OF Oregonia
1a. Rostral horns long and parallel. Postorbital spine remote from

eye, lanceolate, outwardly directed. Carapace narrow at hepatic

level. Dactyls of ambulatory legs short and stout. .  gracilis
1b. Rostral horns short and divergent. Postorbital spine close to

eye, triangular, forwardly directed. Carapace wider at hepatic

level. Dactyls of ambulatory legs long and slender. .  bifurca

Oregonia gracilis Dana
Plate I, Fig. 2; Plate 10; Plate 11, Fig. 1

Oregonia gracilis Dana, 1851a, p. 270; 1852, p. 106; atlas, 1855, pl. 3,
figs. 2a-c. Stimpson, 1857b, p. 456. Spence Bate, 1866, p. 269.
Lockington, 1877c, p. 74. Miers, 1879c¢, p. 646. S. I. Smith, 1880,
p. 209. Newcombe, 1893, p. 21; 1898, p. 76. Rathbun, 1894, p. 59;
1904, p. 171; 1925, p. 71, pls. 24, 25, text-figs. 19, 20. Calman,
1898, p. 260. Walker, 1898, p. 274. Doflein, 1899, p. 183. Holmes,



PART 1 GARTH : PACIFIC OXYRHYNCHA 137

1900, p. 19. Lenz, 1901, p. 453. Taylor, 1912, pp. 191, 208. Way,
1917, p. 369, fig. 20. Schmitt, 1921, p. 198, text-figs. 122a, 122b.
Johnson and Snook, 1927, p. 365, text-fig. 315. G. M. Smith, 1928,
pp. 164, 165. Yckoya, 1928, p. 765; 1933, p. 141, p. 210. Hart,
1930, p. 105; 1940, p. 97. MacKay, 1931, p. 187; 1944, p. 149,
text-fig. 2. Shen, 1932, p. 48, text-figs. 23, 24, 25. Clemens, 1933,
p. 51. Ricketts and Calvin, 1939, p. 249. Stephensen, 1945, p. 218.

Oregonia hirta Dana, 1851a, p. 270; type locality, Puget Sound; type
not extant; 1852, p. 107; atlas, 1855, pl. 3, figs. 3a, 3b. Stimpson,
1857b, p. 546. Spence Bate, 1866, p. 269. Lockington, 1877c¢, p. 75.
Whiteaves, 1878, p. 471.

Oregonia longimana Spence Bate, 1864, p. 663 ; type locality, Esquimalt
Harbor, Vancouver Island; type in British Museum; 1865, p.
487; 1866, p. 267, pl. facing p. 262, fig. 5.

Type: Male cotype, M.C.Z. No. 1232, length 30.2 mm, width 21.2
mm, fide Schmitt,

Type locality: “In maris Oregonensis freto Puget.” Puget Seund
[Washington], collected by U. S. Exploring Expedition, C. Pickering.

Eastern Pacific localities subsequently reported, with collectors:
Alaska: (See below). British Columbia: Mouth of Nass River and near
Prince Rupert, D. C. G. MacKay (MacKay) ; Virago Sound, Queen
Charlotte Islands, 8-15 fathoms (S. I. Smith) ; Port Simpson and Queen
Charlotte Island, Dr. Dawson (Newcombe); Tasu Harbor, Moresby
Island, Quecen Charlotte Islands (Hart); Banks Island and Albert
[Alert?] Bay, G. W. Taylor (Taylor); west coast of Vancouver
Island: Esperanza Inlet, Nootka Sound, Clayoquot Sound, Barkley
Sound (Hart) ; Clayoquot Sound (Newcombe) ; east coast of Vancouver
Island : Departure Bay and Victoria, G. W. Taylor (Taylor) ; Victoria
to Comox (Newcombe) ; Sidney, G. M. Smith (G. M. Smith) ; Gon-
zales Point (Hart) ; Esquimalt Harbor, type locality of Oregonia longi-
mana (Spence Bate) ; Gulf of Georgia, 15-70 fathoms, J. Richardson
(Whiteaves).

Woashington: Puget Sound, Columbia University Expedition, Bash-
ford Dean (Calman); Friday Harbor, Brown Island, Canoe Island,
Minnesota Reef (Way).

California: Golden Gate, 39-41 fathoms (Schmitt) ; Monterey Bay,
deeper water (Doflein).

For 84 stations from Bristol Bay, Bering Sea, to Heceta Bank,
Oregon, and from 5-212 fathoms, collected by the 4lbatross (Rathbun,
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1900, p. 19. Lenz, 1901, p. 453. Taylor, 1912, pp. 191, 208. Way,
1917, p. 369, fig. 20. Schmitt, 1921, p. 198, text-figs. 122a, 122b.
Johnson and Snook, 1927, p. 365, text-fig. 315. G. M. Smith, 1928,
pp. 164, 165. Yckoya, 1928, p. 765; 1933, p. 141, p. 210. Hart,
1930, p. 105; 1940, p. 97. MacKay, 1931, p. 187; 1944, p. 149,
text-fig. 2. Shen, 1932, p. 48, text-figs. 23, 24, 25. Clemens, 1933,
p. 51. Ricketts and Calvin, 1939, p. 249. Stephensen, 1945, p. 218.

Oregonia hirta Dana, 1851a, p. 270; type locality, Puget Sound; type
not extant; 1852, p. 107; atlas, 1855, pl. 3, figs. 3a, 3b. Stimpson,
1857b, p. 546. Spence Bate, 1866, p. 269. Lockington, 1877c¢, p. 75.
Whiteaves, 1878, p. 471.

Oregonia longimana Spence Bate, 1864, p. 663 ; type locality, Esquimalt
Harbor, Vancouver Island; type in British Museum; 1865, p.
487; 1866, p. 267, pl. facing p. 262, fig. 5.

Type: Male cotype, M.C.Z. No. 1232, length 30.2 mm, width 21.2
mm, fide Schmitt,

Type locality: “In maris Oregonensis freto Puget.” Puget Seund
[Washington], collected by U. S. Exploring Expedition, C. Pickering.

Eastern Pacific localities subsequently reported, with collectors:
Alaska: (See below). British Columbia: Mouth of Nass River and near
Prince Rupert, D. C. G. MacKay (MacKay) ; Virago Sound, Queen
Charlotte Islands, 8-15 fathoms (S. I. Smith) ; Port Simpson and Queen
Charlotte Island, Dr. Dawson (Newcombe); Tasu Harbor, Moresby
Island, Quecen Charlotte Islands (Hart); Banks Island and Albert
[Alert?] Bay, G. W. Taylor (Taylor); west coast of Vancouver
Island: Esperanza Inlet, Nootka Sound, Clayoquot Sound, Barkley
Sound (Hart) ; Clayoquot Sound (Newcombe) ; east coast of Vancouver
Island : Departure Bay and Victoria, G. W. Taylor (Taylor) ; Victoria
to Comox (Newcombe) ; Sidney, G. M. Smith (G. M. Smith) ; Gon-
zales Point (Hart) ; Esquimalt Harbor, type locality of Oregonia longi-
mana (Spence Bate) ; Gulf of Georgia, 15-70 fathoms, J. Richardson
(Whiteaves).

Woashington: Puget Sound, Columbia University Expedition, Bash-
ford Dean (Calman); Friday Harbor, Brown Island, Canoe Island,
Minnesota Reef (Way).

California: Golden Gate, 39-41 fathoms (Schmitt) ; Monterey Bay,
deeper water (Doflein).

For 84 stations from Bristol Bay, Bering Sea, to Heceta Bank,
Oregon, and from 5-212 fathoms, collected by the 4lbatross (Rathbun,
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mm, respectively. Ovigerous female from station 1498-42: length 27.5
mm, width 16.5 mm, rostrum 6.5 mm, cheliped 29 mm, chela 11 mm,
dactyl 5.5 mm, legs 42, 38.5, 35, and 33.5 mm, respectively.

Color in life: Tan or gray, with dots and small markings of red.
(Way) Tan with red chelae. (Hart)

Habitat: Among algae. (Doflein) On Zostera marina. (Way)
Among eel grass. (Hart) On wharf piling. (Ricketts and Calvin) The
dorsum is covered with numerous hooked hairs which permit masking
with hydroid polyps, etc., affording the animal marked concealment.
(Doflein) Often adorned with sponges, algae, bryozoans, and hydroids.
{(MacKay) Barnacle-bedecked. (Lenz)

Depth: Shallow water to 212 fathoms. (Rathbun) Specimens exam-
ined came from depths of from 3 to 74 fathoms.

Size and sex: The series at hand includes males ranging in size from
13.5 mm to the 60 mm specimen measured above and females ranging
from 11.3 to 45 mm. Ovigerous females show great disparity in size,
ranging from 11.3 to 44.6 mm. The largest specimen on record is the
65.7 x 39 mm male measured by Rathbun (1925).

Breeding: Some 25 of 40 females taken in late July and 20 of 40
females taken in early August in the San Juan Strait-Puget Sound region
were gravid. Rathbun (1925) records ovigerous females from St. George
Island, Pribilof Islands, in May and September, from Attu Island and
Petrel Bank, Aleutian Islands, in June, from Cordova and Yes Bay,
Southeastern Alaska, in June and August, respectively, and from Comox,
Vancouver Island, British Columbia, in July.

Remarks: Although writers from Stimpson (1857b) to Whiteaves
(1878) followed Dana (1851a) in considering Oregonia hirta to be a
distinct species, S. I. Smith, writing in 1880, was able to state: “The
series of specimens is sufficient to show that the two forms described by
Dana are sexual and belong to one species, the gracilis being based on the
adult male and the hirfa on the two forms of the female.” He also
sagaciously included O. longimana of Spence Bate in his synonymy,
albeit with a question mark. How widely read was Sydney Smith in his
day may be judged from the fact that never again was specific rank
accorded to either O. hirta or O. longimana.

The exhaustive series of Oregonia gracilis from Alaska, British
Columbia, and Washington State (a part of Oregon Territory in the
time of Dana) in the collections of the U. S. National Museum (Rath-
bun, 1925, pp. 72-78) includes but two records from Oregon and one
from California. That specimens of this boreal species are included
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among Hancock collections is due largely to the activity of Charles Wade
and Fred Ziesenhenne, who visited the Oregon coast in 1942, and Dr.
John L. Mohr, who visited the San Juan Islands in 1948 and 1949,
preparing the way for later exchanges of specimen material.

The male first pleopod, here described, is figured by Shen (1932,
fig. 25a and c).

Oregonia bifurca Rathbun
Plate I, Fig. 1; Plate 11, Fig. 2

Oregonia bifurca Rathbun, 1902a, p. 885; 1904, p. 171, pl. 6, fig. 5;
1925, p. 79, pls. 26-28, text-fig. 21.

Type: Female holotype, U.S.N.M. No. 25287, length 26.5 mm,
width 19.6 mm.

Type locality: North of Rat Island, Aleutian Islands, 270 fathoms,
Albatross station 3785.

Localities subsequently reported, with collectors: Bowers Bank,
Bering Sea, 344-764 fathoms, 4lbatross (Rathbun, 1925).

Atlantic analogue: None. A Pacific boreal species.

Diagnosis: Rostrum composed of two short, flattened, divergent
spines. Postorbital spine close to eye, triangular, and directed more for-
ward than outward. Carapace subquadrilateral, hepatic narrowing im-
perceptible. Chelipeds of male little longer than first pair of walking
legs, spinulous; fingers nearly as long as palm. Dactyls of ambulatory
legs long. A hairy species.

Male first pleopod with tip swollen, little inclined, bearing a row of
five long filaments on one side of a line extending backward from the
aperture, a row of seven on the other side at the same level ; behind these
at a higher level 11 more filaments arranged in two rows.

Description: Carapace about three-fourths as wide as long (rostrum
included) ; width between tips of postorbital spines two-thirds of the
branchial width. Branchio-hepatic constriction very slight. Surface of
carapace covered with tubercles from which proceed long yellow hairs,
curved at the tips, making a tolerably thick coating. Rostrum not divided
quite to the base; horns slender, divergent, their outer margins almost
longitudinal, their length along the inner margin about one-eighth of the
entire length of the carapace. Supraocular eave extending laterally not
quite so far as in Oregonia gracilis. Postocular spine narrow, as in O.
gracilis, and directed a little more forward than in that species. Inter-
antennular spine curved a little more forward than in O. gracilis. Eyes
a little stouter than in that species. Basal segment of antenna armed
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along its outer margin with one stout blunt subterminal spine and three
small spines, one of which is at the anterior angle, and along its inner
margin with one or two tubercles. Outer maxillipeds as in Q. gracilis.
Lower surface pubescent.

Chelipeds of the female of moderate size, one and a half times as
long as carapace, subequal, shaped much as in Oregonia gracilis. Inner
surface of merus bordered by short blunt spines. Propodus slightly longer
than merus, fingers and palm subequal, margins of palm subparallel,
fingers fitting close together, denticulate. Ambulatory legs slender, dimin-
ishing gradually in length from the first to the fourth pair, the third pair
being the length of the female cheliped. Dactyli contained about one and
a third times in the propodi. Chelipeds and ambulatory legs covered with
long yellow hair, mixed with shorter and finer hair. (Rathbun, 1904)

Material examined : None from Allan Hancock expeditions. Through
the courtesy of Dr. F. A. Chace, Jr., curator of marine invertebrates,
U. S. National Museum, a male and a female specimen from Bowers
Bank, Bering Sea, 426 fathoms, June 4, 1906, Albatross station 4771
(U.S.N.M. No. 46488), have been made available for the present study.
‘The photographic illustration is of the male.

Measurements: Male: length 31.8 mm, width 22.7 mm, rostrum
4.8 mm, basal width 4.9 mm, cheliped 62 mm, chela 25.6 mm, dactyl
11.3 mm, height of palm 7.0 mm, legs 59, 56, 51, and 46 mm, respec-
tively. Female: length 29.0 mm, width 20.6 mm, cheliped 37 mm, first
walking leg 50 mm.

Color in life: Unknown.

Habitat: Bottom types at A lbatross stations from which this species
was recovered were green mud with Foraminifera, green-brown sand,
broken shell, green-brown mud with fine black sand, and gray sand with
broken shell.

Depth: 270-764 fathoms.

Breeding: Of 44 females obtained by the Albatross at Bowers Bank
on June 3-4, 1906, 19 were ovigerous.

Remarks: Although the range of Oregonia bifurca, Aleutian Islands
and Bering Sea, places it almost beyond the scope of this report, its
inclusion is justified from the standpoint of pleopod studies, which relate
it undeniably to O. gracilis and which prepare the way for a comparative
study of Pacific American with the strictly Asiatic members of the genus.

The bathymetric ranges of the two species might be cited as diag-
nostic, since the range of Oregonia bifurca, 270-764 fathoms, and of
O. gracilis, shallow water to 212 fathoms, are mutually exclusive.
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Genus HYAS Leach

Hyas Leach, 1814, p. 431. Holmes, 1900, p. 31. Rathbun, 1925, p. 252,
Type: The Atlantic Cancer araneus Linnaeus, 1758, by monotypy.
Description: Carapace flattened, more or less tuberculated, but not

spiny. Rostrum bifid, flattened, the horns [separated] by a narrow fis-

sure. Orbits shallow and open above, with a fissure above and below.

Eyes partially visible from above when retracted. No preocular spine

[but a large, triangular postorbital tooth]. Basal antennal [article] much

enlarged, the [first movable article] moderately dilated, the [second]

narrow. Ambulatory legs subcylindrical and of moderate length.

(Holmes)

Chelipeds stout, chelae compressed. (Rathbun)

Abdomen with seven free segments in both sexes.

Range: Eastern Pacific: from Bering Strait and the Aleutian Islands
to Puget Sound, Washington; Western Pacific: from East Cape,
Siberia, to the Sea of Japan; Siberian, Alaskan, and Canadian Arctic;
Western Atlantic south to Cape Hatteras; Eastern Atlantic south to
English Channel. Shore to 350 fathoms; exceptionally (Western
Atlantic) to 906 fathoms. The distribution of both recent and fossil
species is reviewed by Imaizumi (1952, p. 179).

KEy To THE PAciFic AMERICAN Species oF Hyas

la. Posterior angle of hepatic projection broadly arcuate. Basal
antennal article with a blunt tooth at anteroexternal angle
e e e e e e e e coarctatus alutaceus

1b. Posterior angle of hepatic projection subacute. Basal antennal
article with a rounded tubercle at anteroexternal angle

lyratus

Hyas lyratus Dana
Plate 1, Fig. 3; Plate 12

Hyas Iyratus Dana, 1851a, p. 268; 1852, p. 86; atlas, 1855, pl. 1, figs.
la-d. Stimpson, 1857b, p. 450. Lockington, 1877c, p. 64. New-
combe, 1893, p. 20; 1898, p. 76. Rathbun, 1893a, p. 72, pl. 3;
1904, p. 174; 1925, p. 270, pl. 235, text-fig. 90c. Calman, 1898,
p. 260. Holmes, 1900, p. 32. Lenz, 1901, p. 454. Taylor, 1912,
pp. 191, 209. Way, 1917, p. 371, fig. 26. Johnson and Snook, 1927,
p. 372, fig. 325. G. M. Smith, 1928, pp. 164, 165. Hart, 1940,
p. 99. MacKay, 1931, p. 187. Clemens, 1933, p. 51. Imaizumi,
1952, p. 181.
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Sayas lyratus, Spence Bate, 1866, p. 267.
Hyas lyrata, Miers, 1886, p. 47.

Type: Male holotype, no longer extant, length 31.5 mm, width
20.5 mm.

Type locality: “Ad oras Oregonenses.” Actually Puget Sound, then
Oregon Territory, C. Pickering, U.S.S. Vincennes, collector.

Localities subsequently reported, with collectors: Bering Sea: off
Pribilof Islands, 25-121 fathoms, and Bristol Bay, 7.5-33 fathoms,
Albatross (Rathbun, 1925, 1893a). Aleutian Islands: Chichagoff
Harbor, Attu Island, 5-7 fathoms, Kyska [Kiska] Harbor, Kyska
Island, 7-14 fathoms, Constantine Harbor, Amchitka Island, 6-10
fathoms, Bay of Islands, Adakh [Adak] Island, 9-16 fathoms, and
Captains Harbor or Port Levasheff, Unalaska Island, 25-75 fathoms,
W. H. Dall; off Unalaska Island, 59-93 fathoms, off Akutan Island,
45-78 fathoms, and Unimak Pass, 34-91 fathoms, 4lbatross (Rathbun,
1893a) ; off Kyska Island, Rat Islands, 34-55 fathoms, Petrel Bank, off
Semisopochnoi Island, 43-56 fathoms, and off Unimak Island, 41-70
fathoms, Albatross (Rathbun, 1925). Alaska Peninsula: north of Penin-
sula, 15-53 fathoms, Shumagin Islands, 35-110 fathoms, and east of
Afognak Island, 51-68 fathoms, Albatross; Belkoffsky Bay, 15-25
fathoms, Coal Harbor, Unga Island, 69 fathoms, and Chajafka
[Shahafka] Cove, St. Paul Harbor, Kodiak Island, W. H. Dall;
Kadiak [Kodiak], U. S. Fish Commission (Rathbun, 1893a); 56° N
Latitude, 25-62 fathoms (Holmes) ; Kodiak Island: W. J. Fisher; oft
Marmot Island, east of Afognak Island, T. H. Bean; Afognak Bay,
Afognak Island, 14-19 fathoms, Shelihof Strait, 48-65 fathoms, Alitak
Bay, 29 fathoms, Karluk, 31-110 fathoms, and Uyak Bay, 74-99 fathoms,
Albatross (Rathbun, 1925). Southeastern Alaska: Kachekmak [Kache-
mak, not Chugachik] Bay, Cooks Inlet, 20-60 fathoms, Port Etches,
5-18 fathoms, and Sitka Harbor, 15 fathoms, W. H. Dall; Wrangell,
W. H. Jones, U.S.N.; Port Wrangell, Steamer Bay, Etolin Island,
and Nakat Harbor, H. E. Nichols (Rathbun, 1893a); Berg Bay,
Glacier Bay, and Juneau, 50 fathoms, Harriman Alaska Expedition
(Rathbun, 1904); Cordova, Bureau of Fisheries; vicinity of Funter
Bay, Lynn Canal, 350 fathoms, Chilcoot Inlet, 72-73 fathoms, Dundas
Bay, Icy Strait, 6.5-78 fathoms, Stephens Passage, 131-198 fathoms,
Bay of Pillars, Kuiu Island, 8 fathoms (in halibut stomach), off
Shakan, Sumner Strait, 153-218 fathoms, Kasaan Bay, Prince of Wales
Island, 42-123 fathoms, and vicinity of Yes Bay, Behm Canal, 147-205
fathoms, Albatross (Rathbun, 1925).
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British Columbia: Mouth of Nass River and near Metlakatla,
D. C. G. MacKay (MacKay); Otter Bay, Pender Island, Seymour
Narrows, 4lbatross (Rathbun, 1925). Vancouver Island: Menzies Bay,
Discovery Passage, 6 fathoms, H. E. Nichols, and Victoria, C. F. New-
combe (Rathbun, 1893a) ; Comox and Clayoquot Sound (Newcombe) ;
Comox, W. Spreadborough (Rathbun, 1925) ; Nootka Sound (Hart) ;
Departure Bay, Alert Bay, Mayne Island, and Lowe Inlet (Taylor);
Sidney, 10-20 fathoms, G.M. Smith (G. M. Smith). Strait of Georgia,
J. K. Lord (Spence Bate) ; Bare Island, between Vancouver Island and
mainland, Schauinsland (Lenz).

Woashington: San Juan Islands: between Turn Island and San
Juan Island, Channel north of Brown Island, off Canoe Island, and
northeast of Brown Island, 6-55 fathoms (Way). Port Townsend,
U. S. Fish Commission (Rathbun, 1893a) ; off Squin Bay, 81 fathoms,
Kala Point, 14-17 fathoms, Admiralty Inlet, 16-31 fathoms, Albatross
(Rathbun, 1925). Puget Sound: Bashford Dean, Columbia University
Expedition (Calman), Simeahmoo, C. B. R. Kennerly (Rathbun, 1925).

Atlantic analogue : None. A Pacific boreal species.

Diagnosis: Rostral horns moderately long and narrow. Exorbital
tooth and hepatic lobe joined in an alate projection having a concave
margin. Branchial row of tubercles well defined. Basal antennal article
with a large, rounded tubercle at anteroexternal angle. Cheliped of
adult male long, hand narrow. Male first pleopod with tip inclined, a
short row of five or six and a long row of 11 filaments on either side
of a line extended basally from subterminal aperture, which is closed
by a seta; line of 11 filaments backed by two additional rows of filaments.

Description: Carapace lyrate and furnished with blunt tubercles.
Median region tumid, and generally furnished with two elevations, one
near the middle and one behind ; postmedian region prominent, pustulate
or roughened; cardiac region furnished with a subconical elevation;
branchial regions elevated at the middle and crossed by a more or less
evident line of rounded tubercles. Rostrum shorter than the width of
the interorbital space, the cleft between the horns narrow. A tooth on
the anterior margin of the optic peduncle. Basal antennal article with
a few small teeth on each margin and a prominent, smooth tubercle at
the anteroexternal angle; second [article] dilated and almost entirely
visible from above. A small tooth on the first [article] below the articula-
tion of the second. Maxillipeds granulated. Behind the eyes an alate
expansion, the anterior and posterior margins generally nearly parallel,
outer margin long and a little concave; anterior angle acute; a small
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tooth near the base of the convex posterior margin. Behind the alate
expansion the side of the carapace quite deeply indented, the margin
furnished with a row of small tubercles.

Merus of the chelipeds with a few small tubercles, more prominent
at the angles; hands narrow, compressed, smooth or granulated, the
upper margin compressed and roughened by small tubercles; fingers
nearly smooth.

Abdomen of the male widest at the second and third segments, the
sides nearly parallel to the last [segment] ; last segment distally truncated
and over twice as broad as long. Abdomen of the female broadly
elliptical, the [segments] increasing in length from the second to the
last. (Holmes, modified)

Material examined: A total of 69 specimens from 15 stations, all
from British Columbia and the vicinity of San Juan Islands, Washing-
ton. (See Table 24) North of Alaska Peninsula, Bering Sea, 7.25
fathoms, June 2, 1890, Albatross station 3233, 1 male and 1 female
(U.S.N.M. No. 15906, part), determined by M. J. Rathbun.

Measurements: lLargest specimen, male: length 48.7 mm, width
36.8 mm, rostrum 6.8 mm, width 6.4 mm, cheliped 70 mm, chela 29 mm,
dactyl 15 mm, ambulatory legs 73, 70, 61, and 59 mm, respectively.
Female: length 44.6 mm, width 34.3 mm.

Color in life: Carapace reddish gray; legs banded with stripes of
red and gray, not so noticeable in mature specimens. Red is present on
the legs of mature specimens, but does not extend to the tips except in
the chelipeds. Body much lighter on ventral surface. (Way)

Habitat: Green mud; fine gray sand and broken shell; black sand
and gravel. (Rathbun, 1925) Often covered with hydroids, algae, and
barnacles. (Way)

Depth: 5-350 fathoms. (Rathbun) Dredged by the Hydak in 11-62
fathoms. Occasionally found along shore at low tide in Alaska. (Johnson
and Snook)

Size and sex: Males in the present series range from 10.5 to 45 mm,
females from 14.0 to 43 mm in length. None of the females are
ovigerous. Rathbun (1925) records a male measuring 105 by 80 mm.

Breeding: An ovigerous female was encountered by the Albatross
at Yes Bay, Behm Canal, southeastern Alaska, and two ovigerous females
by Harold G. Coffin at Ship Harbor, Skagit County, Washington,
both in late August.

Remarks: The statement by Stimpson (1857b) that the species in-
habits deep water off the coast of Oregon, unfortunately repeated by
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Miers and by Lockington, stems from Dana’s (1851a) use of the
phrase “ad oras Oregonenses” in designating the type locality. It was
later made abundantly clear by Dana (1852) that his material came
from Puget Sound, then part of Oregon Territory but now in the state
of Washington.

Hyas coarctatus alutaceus Brandt
Plate I, Fig. 4; Plate 13

Hyas coarctatus Leach var. alutacea Brandt, 1851, p. 79.

Hyas coarctatus Stimpson, 1857b, p. 450. Lockington, 1877¢c, p. 65.
Rathbun, 1893a, p. 69; 1904, p. 174; 1919, pp. 9A, 14A. Boone,
1930a, p. 80, pl. 23. Not H. coarctatus Leach.

Hyas latifrons Stimpson, 1857¢, p. 217 ; type locality, Bering Sea [Alaska
side]; 48 and 42 cotypes, U.S.N.M. No. 2100; 1907, p. 9, pl. 2.
Lockington, 1877c, p. 64. Murdoch, 1885, p. 137. Miers, 1886,
p. 47. Birula, 1907, pp. 7, 9.

Hyas coarctatus var. latifrons, Braznikov, 1907, p. 43.

Hyas coarctatus alutaceus, Birula, 1910, p. 4, pl. 1, figs. 2-5. Rathbun,
1925, p. 258, pls. 96, 97; 1929, p. 38, text-fig. 52. Sivertsen, 1932,
p. 10. Glassell, 1934, p. 454. Van Winkle and Schmitt, 1936,
p. 330.

Hyas coarctatus forma alutacea Dons, 1915, p. 86, footnote.

Type: Female holotype; in Petrograd [Leningrad] Museum, length
32.8 mm, width 25.4 mm.

Type locality: Bear Island, near the Schantar Islands, Okhotsk Sea,
Siberia; A. Th. Middendorff, collector.

Eastern Pacific localities subsequently reported, with collectors:
Bering Strait (Lockington). Bering Sea: North Pacific Exploring
Expedition (Stimpson, 1857c¢, type locality of Hyas latifrons) ; off Cape
Romanzoff (Stimpson, 1857c); 12 miles east of King Island, 17
fathoms, W. H. Dall; southeast of St. Lawrence Island, 22 fathoms,
Norton Sound, 12 fathoms, and between Nunivak Island and St. Mat-
thew Island, G. M. Stoney, U.S.N.; Pribilof Islands, 20-121 fathoms,
off Cape Newham, 17.5-21 fathoms, between Pribilof Islands and
Bristol Bay, 25.5-57 fathoms, and Bristol Bay, 15-53 fathoms, 4lbatross
(Rathbun, 1893a) ; St. Lawrence Island, R. D. Moore; between Nuni-
vak Island and St. Matthew Island, 37 fathoms, between St. Matthew
Island and Pribilof Islands, 55-59 fathoms, and between Nunivak Island
and Pribilof Islands, 21-35 fathoms, 4lbatross (Rathbun, 1925) ; Nuni-
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vak Island, Canadian Arctic Expedition (Rathbun, 1919), Alaska, W.
J. Fisher (Lockington) ; Shumagin Islands, Alaska Peninsula, Canadian
Arctic Expedition (Rathbun, 1919).

Atlantic analogue: The subspecies Hyas coarctatus alutaceus is
found off Labrador, Newfoundland, and Cape Breton Island. Elsewhere
in the North Atlantic typical H. coarctatus occurs.

Diagnosis: Rostral horns short and broad. Exorbital tooth and
hepatic lobe presenting a continuous convex surface. Branchial row of
tubercles poorly defined. Basal antennal article with a small blunt tooth
at anteroexternal angle. Cheliped of adult male short, hand broad. Male
first pleopod with tip slender, inclined, a short row of 5 filaments on
one side and a long row of 12 filaments, 7 of them backed by another
row, on opposite sides of a line projected basally from the subterminal
aperture.

Description: Deviates from typical Hyas coarctatus through the
somewhat more strongly roughened (“chagrinirte’”) dorsal surface of the
cephalothorax, through a somewhat broader posterior part of the body,
and through somewhat broader chelae, so that through its body form it
approaches somewhat more Hyas araneus, particularly younger examples
of the latter. (Brandt)

The body is thicker and much broader anteriorly across the postor-
bital apophyses than [Hyas coarctatus] ; the angles are all more obtuse.
‘The dorsal surface is marked with fewer tubercles, which are also much
larger and more obtuse, most of them being rather swellings than warts.
The rostrum is shorter and less acute; and the superior fissure of the
orbit is always closed, its margins overlapping. (Stimpson, 1907, of H.
latifrons, a synonym of H. c. alutaceus)

Material examined: Between Pribilof Islands and Bristol Bay,
Bering Sea, 25.5 fathoms, June 14, 1890, A4lbatross station 3251, 1 male,
1 female, identified by J. E. Benedict (U.S.N.M. No. 15873, part).
Also 26 specimens from nine Arctic Ocean localities, all off Point Bar-
row, G. E. MacGinitie, collector. (See T'able 25)

Measurements: Bering Sea male: length 46.8 mm, branchial width
36.6 mm, hepatic width 28.7 mm, rostrum 4.5 mm, width 7.0 mm,
cheliped 52 mm, chela 23.6 mm, dactyl 13.0 mm, height of palm 8.7 mm,
ambulatory legs 67, 62, 58, and 55 mm, respectively. Ovigerous female:
length 51.0 mm, branchial width 40.0 mm, hepatic width 30.5 mm,
cheliped 49 mm. Arctic Ocean male: length 73 mm, branchial width 58
mm, hepatic width 43 mm, rostrum 6.4 mm, width 9.5 mm, cheliped
137 mm, chela 60 mm, dactyl 31 mm, height of palm 20 mm, am-
bulatory legs 137, 120 (125), 118, and 113 mm, respectively.
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Color in life: Dusky brick red above, whitish below. (Stimpson,
1907)

Habitat: Green mud, black mud; fine gray sand, gravel. (Rathbun,
1925)

Depth: 12-121 fathoms ; slightly shallower on the Asiatic side.

Breeding: Ovigerous females were encountered by the Albatross
off the Pribilof Islands and off Kamchatka in June, and by G. E. Mac-
Ginitie off Point Barrow in the Arctic Ocean in August, September, and
October.

Remarks: The above account is intended to apply only to the sub-
species, Hyas coarctatus alutaceus, as it alone occurs within the territory
under consideration, the American Pacific. For a more complete synonymy
and a description of the parent species, Hyas coarctatus Leach (1815b,
p. 329) of the Atlantic, and of the subspecies H. ¢. ursinus Rathbun
(1924a, p. 4), of the Japan Sea, see Rathbun (1925, p. 258).

The discrepancy in the two brief descriptions above, the one by
Brandt and the other by Stimpson, concerning the relative amount of
tuberculation of the carapace as compared to typical Hyas coarctatus, is
more apparent than real, since it may be accounted for within the normal
range of variation of the subspecies. The figures by Birula (1910) of
Brandt’s original specimens, a female obtained by Captain Midden-
dorff in the Okhotsk Sea and a carapace found by Wosnessensky at
Cape Espenberg, Kotzebue Sound, Arctic Alaska, leave no doubt as to
the identity of Stimpson’s material with Brandt’s.

Specimens obtained by G. E. and Nettie MacGinitie at Point Bar-
row, Arctic Alaska, in late summer, 1949, are of special interest in
view of Murdoch’s statement (1885, p. 137) that three large males
picked up on the beach near the station at Point Barrow by the Inter-
national Polar Expedition, when compared with Stimpson’s types of
Hyas latifrons, proved to be indistinguishable from them, and differed
from typical H. coarctatus from Greenland only in the shape of the
rostrum, which is slightly shorter and less acute.

Genus CHIONOECETES Kroyer
Chionoecetes Kroyer, 1838, p. 249. Holmes, 1900, p. 39. Rathbun,
1925, p. 232.
Peloplastus Gerstaecker, 1856, p. 102 (published April, 1857, fide
Stimpson) ; type P. pallasi Gerstaecker, 1856 (1857) = Cancer
opilio O. Fabricius, by monotypy.
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Type: The circum-boreal Cancer opilio O. Fabricius, 1788, type of
Chionoecetes Kroyer by monotypy.

Description: Carapace broad, depressed, more or less tuberculated or
spinose. Rostrum short, flattened and notched, not depressed. Orbits
shallow, open above, the short, thick eye peduncles visible from above
when retracted. No preorbital spine; postorbital [spine] present. Basal
antennal [article] very narrow, with a terminal spine; second and third
[articles] not dilated; flagellum short. Ambulatory legs more or less
compressed and of moderate length.

Abdomen seven-[segmented] [in both sexes]. (Holmes)

Range : Eastern Pacific: from Bering Strait and the Aleutian Islands
to Cortez Bank, opposite the United States-Mexico boundary; Western
Pacific: from Kamchatka to off Kinkazan, Japan, and Oki Islands in
the Japan Sea. Siberian, Alaskan, and Canadian Arctic. Western
Atlantic: from west coast of Greenland to Casco Bay, Maine. Shallow
water to 1,625 fathoms.

KEY 10 THE SPECIES OF Chionoecetes

la. Carapace tuberculate, or with a few spinate tubercles, branchial
regions depressed, not concealing lateral margins. Rostrum not
sharply inclined. Meri of ambulatory legs broadened
2a. Length and breadth of carapace subequal. Spines of ptery-
gostomian row not increasing in size posteriorly. Seventh
segment of male abdomen strongly inserted into sixth .
e e e e e e e ... o < . opilio
2b. Carapace broader than long, lateral margins deeply scal-
loped. Last 3 or 4 spines of pterygostomian row large.
Seventh segment of male abdomen less strongly inserted
intosixththanin22a . . . . . . . . bardi
1b. Carapace spinulous, branchial regions expanded to conceal
lateral margins. Rostrum sharply inclined upward. Meri of
ambulatory legs slender
3a. Interspace between branchial regions deep. T'wo small sub-
equal spines at curve made by intersection of the two dorsal
branchial ridges . . . . . . . . tanneri
3b. Interspace between branchial regions shallow. A large spine
at angle made by intersection of the two dorsal branchial
ridges . . . . . . . . . . angulatus
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Chionoecetes opilio (O. Fabricius)
Plate I, Fig. 5; Plate 14

Cancer phalangivm O. Fabricius, 1780, p. 234. Not C. phkalangium J. C.
Fabricius, 1775, p. 408.

Cancer opilio O. Fabricius, 1788, p. 182, plate.

Chionoecetes opilio, Kroyer, 1838, p. 249. Smith, 1879, p. 41. Murdoch,
1885, p. 137. Rathbun, 1893a, p. 74, pl. 4, figs. 5-7 (part: not Brit-
ish Columbian material; not all Alaskan material) ; 1904, p. 174;
1919, p. 10A; 1925, p. 233, pls. 84, 85, text-figs. 88, 89. Holmes,
1900, p. 39. Van Winkle and Schmitt, 1936, p. 330. Garth, 1957,
p. 31. Not C. opilio, Newcombe, 1893, p. 20; 1898, p. 76. Not C.
opilio, Taylor, 1912, pp. 191, 209.

Chionoecetes behringianus Stimpson, 1857a, p. 84 ; type locality, off Cape
Romanzoff, Alaska, 30 fms.; cotypes U.S.N.M. Nos. 2031, 53041,
and M.C.Z. No. 1875; 1857b, p. 449; 1857c, p. 217; 1907, p. 8.
Lockington, 1877¢, p. 64.

Peloplastus pallasii Gerstaecker, 1856, p. 105, pl. 4 [not 1] ; type locality,
Asiatic Sea; female holotype in Berlin Museum (published April,
1857, fide Stimpson, 1907).

Chionoecetes chilensis Streets, 1870, p. 106; type locality, Chile; type not
extant. Rathbun, 1910, p. 572.

Type: Not in Copenhagen Museum ; doubtfully extant. (Stephensen,
in Rathbun, 1925)

Type locality: Greenland.

Eastern Pacific localities subsequently reported, with collectors (ex-
cluding southern records withdrawn in 1924 as Chionoecetes bairdi):
Alaska: Bering Strait, Captain Rodgers, North Pacific Exploring Ex-
pedition (Stimpson, 1857¢); mouth of Port Clarence, 7-12 fathoms,
W. H. Dall (Rathbun, 1893a) ; off Cape Romanzoff, 30 fathoms, Wm.
Stimpson, North Pacific Exploring Expedition (Stimpson, 1857a, 1857b,
types of Chionoecetes behringianus, cotypes labeled “Russian America’),
(Lockington, 1877b); northwest of Nunivak Island, 24 and 25.5
fathoms, G. M. Stoney, U.S.N., northwest of Pribilof Islands, 20-52
fathoms, southeast of Pribilof Islands, 51 and 75 fathoms, and between
Pribilof Islands and Bristol Bay, 29.5 and 36 fathoms, 4lbatross (Rath-
bun, 1893a, 1925). Aleutian Islands: Iliuliuvk Harbor, Unalaska, 85
fathoms, and north of Unimak Island, 49 and 61 fathoms, Albatross
(Rathbun, 1893a, 1925). Alaska Peninsula: Off Khoudoubine [Kudo-
bin] Islands, 41-53 fathoms, 4/batross (Rathbun, 1893a, 1925). Speci-
mens from Yakutat, in cod’s mouth, and Juneau, 20-50 fathoms (Rath-
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bun, 1904), although not listed as such in Rathbun (1925), are be-
lieved to be Chionoecetes bairdi, as are specimens from Victoria, British
Columbia (Newcombe) and Burrard Inlet (north arm), 15 fathoms
(Taylor).

Atlantic analogue: The species itself occurs in the North Atlantic,
via the Arctic Ocean, as far south as Casco Bay, Maine. A subspecies,
Chionoecetes opilio elongatus Rathbun, 1924a, occurs in the Sea of
Japan and in the Okhotsk Sea.

Diagnosis: Carapace tuberculate, length and breadth subequal, bran-
chial regions not depressed, lateral margins exposed, not deeply scalloped.
Meri of ambulatory legs dilated, roughened but not spinulous. Ptery-
gostomian spines numerous and small. Exorbital tooth slightly in-
curving. Seventh segment of male abdomen strongly inserted into sixth.
Male first pleopod with tip reflexed; 24 filaments arranged in two or
three rows on convex margin and about a dozen irregularly placed near
concave margin in the specimen examined.

Description: Carapace with numerous scattered unequal rugose
prominences, blunt and wartlike about the middle, but becoming more
acute anteriorly and at the sides. Superior surface covered with a short
pubescence. The broad channels above the posterolateral margins nearly
smooth, but with their double margins granulated. Inferior anterolateral
margin armed with about fourteen small bifid teeth diminishing in size
forward. [Legs] everywhere slightly pubescent, with the [meri] scabrous
or echinulate above; [chelipeds] muricated along the angles, and every-
where somewhat scabrous on their upper surfaces. Abdomen consisting in
both male and female of seven articles, the three nearest the base being
strongly granulated. Abdomen of the male one-third the width of the
sternal plastron at its penultimate article, the inferolateral angles some-
what produced and tumid. (Stimpson, 1857b, modified, of C.
behringianus) '

Chelipeds one and one-half times as long as the carapace, in the old
twice as long; fingers half again as long as palm. First three ambulatory
legs about twice as long as carapace, in the old three times as long;
last leg much shorter, about as long as cheliped. Varies as to roughness
of carapace, amount of hairiness and length and width of legs, especxally
of merus. (Rathbun, 1925)

Material examined : Off Pribilof Islands, Alaska, 48 fathoms, August
3, 1891, Albatross station 3440, 1 male, identified by M. J. Rathbun
(US.N.M. No. 17075). (Photo) North of Bering Strait, Arctic
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Alaska, 30 fathoms, July 3, 1884, Lieut. George M. Stoney, U.S.N.,
1 ovigerous female, identified by J. E. Benedict (U.S.N.M. No. 14694).
( Photo)

Measurements: Male specimen: length 69.3 mm, width 69.3 mm,
rostrum 4.4 mm, width 9.8 mm, cheliped 110 mm, chela 52 mm, dactyl
30.5 mm, height of palm 14.8 mm, ambulatory legs 160, 155, 135, and
100 mm, respectively. Ovigerous female: length 53.8 mm, width 54.5
mm. A male measuring 125.5 x 127.5 mm is recorded from (Greenland by
Rathbun (1925).

Color in life: Light brick red above, often irridescent, below yel-
lowish white; sides of [legs] shining white. (Stimpson, 1907)

Habitat: Green and black mud ; fine gray sand and shell.

Depth: 7-85 fathoms; Sea of Japan (Chionoecetes opilio elongatus)
to 1,215 fathoms.

Breeding: The single ovigerous female examined was collected in
July off Arctic Alaska.

Remarks: The references given above, while including all important
synonyms, are complete only insofar as the occurrence of the species it-
self in the Pacific Ocean and Arctic Alaska is concerned. Numerous
records of Chionoecetes opilio in the Canadian Arctic and North
Atlantic, and of C. opilio elongatus Rathbun (1924a) in the western
Pacific have been omitted in the interest of brevity.

The description given is that of Stimpson for Chionoecetes
behringianus, a synonym of C. opilio, because it alone of the available
descriptions was based upon specimens from the geographical area with
which the present work deals, namely, the American Pacific. Sidney
Smith (1879, p. 41) states that a comparison of three of the original
specimens of C. behringianus with specimens from the North Atlantic
coast, and with Kroyer's figure and description, proves them to be
identical with C. opilio of Greenland, the differences in the proportional
lengths of the chelipeds and first pair of ambulatory legs being attributa-
ble to age and sex.

“The specific name phalangium, originally applied to this species,
was rejected by Otho Fabricius himself, on the ground, as he expressly
states, that he found it preoccupied by Cancer phalangium J. C. Fabricius
(Stenorhynchus phalangium M. Edw.). Having been able to consult O.
Fabricius’s original description of Cancer opilio, I find that it was pub-
lished in 1788, which settles the question of priority over C. opilio J. C.
Fabricius (1793), and establishes the specific name opilio for this species.”
(Murdoch, 1885, p. 137)
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Chionoecetes bairdi Rathbun
Plate I, Figs. 6, 9; Plate 15

Chionoecetes opilio, Rathbun, 1893a, p. 74 (part: the British Columbia
specimens ; not pl. 4, figs. 5-7). Newcombe, 1893, p. 20; 1898, p. 76.
Taylor, 1912, pp. 191, 209. Not C. opilioc (O. Fabricius).

Chionoecetes tanneri, Weymouth, 1910, pl. 7, fig. 19. Way, 1917, p. 372,
fig. 28. Queen, 1930, p. 399, fig. 7. Not C. tanneri Rathbun.

Chionoecetes bairdi Rathbun, 1924a, p. 3; 1925, p. 235, pls. 86, 87.
Clemens, 1933, p. 51. Skpp, 1952, p. 235.

Chionocctes bairdi, MacKay, 1931, p. 187.

Type: Male holotype, U.S.N.M. No. 5862, length 73.3 mm, width
81.2 mm.

Type locality: Head of Kingcombe Inlet, British Columbia; H. E.
Nichols, collector.

Localities subsequently reported, with collectors (or reported pre-
vious to 1924 as Chionoecetes opilio) : Bering Sea: southeast of Pribi-
lof Islands, 75 and 91 fathoms, and northeast of Unimak Island,
49 fathoms, Albatross (Rathbun, 1925). Aleutian Islands: Kyska
[Kiska] Harbor, Kyska Island, 9-12 fathoms, Bay of Islands, Adakh
[Adak] Island, 9-16 fathoms, Nazan Bay, Atka Island, 10-16 fathoms;
Unalaska: Captains Bay, beach, Captains Harbor or Port Levashef, 9-80
fathoms, between Pinnacle and Ulakhta or Dutch Harbor, 16 fathoms,
Hiuliuk, 10-15 fathoms, all by W. H. Dall, and Iliuliuk Harbor, 85
fathoms, off Aektok [Aiktak] Island, 54 fathoms, and off Unimak
Island, 9-70 fathoms, Albatross (Rathbun, 1893a); Unalaska Bay,
Albatross (Rathbun, 1925). Alaska Peninsula: Shumagin Islands, 3-9
fathoms, Chiachi Islands, 20 fathoms, and Chignik Bay, 7-18 fathoms,
W. H. Dall (Rathbun, 1893a); Shumagin Islands, 35-110 fathoms,
Albatross (Rathbun, 1925) ; Kadiak [Kodiak] Island: Chajafka Cove,
12-14 fathoms, W. H. Dall (Rathbun, 1893a), off Karluk, 31-110
fathoms, and Alitak Bay, 29-41 fathoms; off Sitkalidak Island, 69
fathoms, and Afognak Bay, Afognak Island, 14-19 fathoms, all 4lbatross
(Rathbun, 1925). Southeastern Alaska: Kachemak [not Chugachik]
Bay, Cooks Inlet, 20-60 fathoms, Port Etches, 12-18 fathoms, Port
Mulgrave, Yakutat Bay, 6-40 fathoms, and Sitka Harbor, 15 fathoms,
W. H. Dall, and Wrangell, W. H. Jones, U.S.N. (Rathbun, 1893a) ;
Taiya Inlet, Lynn Canal, 247-259 fathoms, Chilkoot Inlet, 45-51
fathoms, Stephens Passage, 198-201 fathoms, Eastern Passage vicinity of
Stikine River delta, 70-79 fathoms, Boca de Quadra, 48-57 fathoms,
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vicinity of Yes Bay, Behm Canal, 39-45 fathoms, and Kasaan Bay,
Prince of Wales Island, 42-47 fathoms, Albatross, and 22 miles north-
west of Wrangell, J. S. Ligon (Rathbun, 1925).

British Columbia: near Nass Harbour, D. C. G. MacKay (Mac-
Kay), Victoria, Vancouver Island, C. G. Newcombe (Newcombe) ;
north arm of Burrard Inlet, 15 fathoms (Taylor).

Washington: Griffin Bay, near Friday Harbor, San Juan Islands,
60 meters (Queen, as Chionoecetes tanneri). Georgia Strait, N of Orcas
Island, 34-35 fathoms; Hale Passage, Lummi Island, 12-19 fathoms;
ENE of Vendovi Island, mouth of Bellingham Bay, 15-17 fathoms;
East Sound, Orcas Island, 17-18 fathoms; Lopez Sound, San Juan
Islands, 28 fathoms; Mission Bar, 2 miles S of Tulalip Bay, 5-13
fathoms; off Meadow Point, Seattle, 30-100 fathoms; Carr Inlet N of
Raft Island, 28-15 fathoms; off Point Jefferson, opposite Seattle, 136-155
fathoms; Port Madison, 43-34 fathoms; the above all taken by the
Onchorhynchus (Slipp, 1952).

Atlantic analogue: None. An eastern Pacific boreal species having
as its western Pacific cognate Chionoecetes opilio elongatus Rathbun.
(See Remarks below)

Diagnosis: Carapace tuberculate and spinate, broader than long,
branchial regions depressed, lateral margins exposed, scalloped. Meri of
ambulatory legs dilated, spinulous. Pterygostomian spines few, last
three or four large. Exorbital tooth strongly incurving. Seventh seg-
ment of male abdomen weakly inserted into sixth. Male first pleopod
strongly reflexed at tip; about three dozen filaments arranged in two or
three rows along convex margin; about eight irregularly placed in the
opposite concavity.

Description: Branchial regions more depressed than in Chionoecetes
opilio, and in consequence the width greater; the width exceeding the
length, in C. opilio the width subequal to the length. Inclined sub-
triangular facet of the anterior branchial region steeper, higher and
shorter than in C. opilio ; highest point marked by a spine, instead of a
tubercle; no dorsal spines in C. opilio, that is, none above those in the
submarginal row. In C. bairdi the last (posterior) three or four spines
of the pterygostomian-branchial row notably enlarged; also the outer-
most of the prominences in the transverse branchial row spinous or
spinulous. The whole animal rougher than in C. opilio. Carapace nar-
rower across the orbits, outer orbital teeth bent inward more; median
emargination of the front wider and the teeth narrower and with less
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arched margins than in C. opilio. Lateral margin of the carapace deeply
scalloped ; this character alone serving to distinguish very young speci-
mens (10 mm and under) from the allied species.

Chelipeds and legs more coarsely and abundantly spinous than in the
allied species.

Male abdomen with sides a little more concave, terminal segment
with its free edge more arched, the segment less invaginated in the
preceding segment. (Rathbun, 1925, modified)

Material examined: 31 specimens from 4 localities in British
Columbia and Washington (Puget Sound), through the courtesy of the
Provincial Museum at Victoria, the University of Washington at
Seattle, and the Pacific Biological Station at Nanaimo. (See Table 26)
Also Captains Harbor, Unalaska, 9-16 fathoms, 1871, 1874, W. H.
Dall, 1 male, 1 female (U.S.N.M. No. 14675).

Measurements: Male specimen from Vancouver (not largest ex-
amined) : length 72.3 mm, width 80.5 mm, rostrum 5.0 mm, width 8.6
mm, cheliped 85 mm, chela 46.7 mm, dactyl 32.7 mm, ambulatory legs
150, 135, 125, and 85 mm, respectively. Ovigerous female: length 74
mm, width 81 mm,

Color in life: Yellowish, spines and tubercles tipped with red.

Habitat: Green or gray mud, occasionally with fine sand or broken
shell. Burrard and Kingcombe Inlets are fiordlike arms of the sea, where
deep water is found close to shore and conditions of quiet prevail, al-
though great variation in tidal levels occurs.

Depth: Shoal water to 259 fathoms. (Rathbun, 1925)

Size and sex: The largest male noted in the Burrard Inlet catch
referred to under Remarks below measured 108 x 118 mm. It is not as
large, however, as the 121 x 139 mm male recorded by Rathbun (1925).

Breeding: Ovigerous females were taken by the Inwestigator at
Vancouver in June and by the A4lbatross in the Aleutian Islands in the
same month.

Remarks: The writer was fortunate in being able to participate in a
demonstration shrimp trawl made by the Inwvestigator of the Pacific
Biological Station in the north arm of Burrard Inlet near Vancouver,
British Columbia, in June, 1949. The heavily loaded cod end of the
net literally exploded aboard, filling the ship’s after deck and gun-
wales with shrimp, crabs, and bottom-dwelling fishes. By far the largest
and most conspicuous forms were the Brachyura: principally Cancer
magister and Chionoecetes bairdi, the latter present in two well marked
size groups which were taken to be year classes. Large specimens were
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predominantly males; the few large females, however, were ovigerous.
The smaller specimens were evenly divided as to sex, the females without
ova.

After discussing the status of Chionoecetes bairdi in the Puget Sound
region, Slipp (1952, p. 237) concludes: “One may surmise that the
general feeling among resident zoologists in the northwest that the
named forms of Chionoecetes are not specifically distinct is a result of
the predominance of specimens of the single species C. bairdi in the
material collected by ordinary dredging and trawling operations. Except
as a result of special collecting at levels well below those of ordinary
fishing operations, specimens of C. tanneri and C. angulatus are
evidently seldom encountered and are thus unfamiliar to those examining
the catches. This would imply that C. bairdi is probably the dominant
form not only in the inland passage but also on the continental shelf
seaward of the outer coasts.”

Chionoecetes bairdi, here treated as a full species, might on zoo-
geographical grounds be considered a subspecies of C. opilio, which
occurs in the Bering Sea and is represented in the western Pacific by
the subspecies C. o. elongatus, with which C. bairdi is strictly analogous.
However, certain differences apparent in the pleopods of the limited
number of specimens examined will have to be reconciled as due to
growth, or themselves subject to geographical variation, before this
course can be adopted.

Chionoecetes tanneri Rathbun
Plate 1, Fig. 8; Plate 16, Fig. 2
Chionoecetes tanneri Rathbun, 1893a, p. 76, pl. 4, figs. 1-4 (part: the
southern specimens; northern specimens withdrawn as C. angulatus
Rathbun, 1924a); 1898, p. 573; 1904, p. 174; 1923b, p. 634;
1925, p. 243, pls. 88, 89, 234. Holmes, 1900, p. 40. Weymouth,
1910, p. 35 (not pl. 7, fig. 19). Schmitt, 1921, p. 210, text-fig. 131.
Goodwin, 1952a, p. 179, text-fig. 11; 1952b, p. 395. Not Way,
1917, p. 372, fig. 28. Not Queen, 1930, p. 399, fig. 7. Probably
not Newcombe, 1893, p. 19; 1898, p. 76.
Type: Male holotype, U.S.N.M. No. 15860, length 119 mm on
median line, width 130 mm.
Type locality: Gulf of the Farallones, California, 29 fathoms,
Albatross station 3100.



PART 1 GARTH : PACIFIC OXYRHYNCHA 157

Localities subsequently reported, with collectors (excluding northern
records withdrawn as Chionoecetes angulatus in 1924) : Washington:
off Sea Lion Rock, 636 fathoms, and off Grays Harbor, 559 fathoms,
Albatross (Rathbun, 1925).

California: 10 mi. from SE Farallon 1., 700-820 fathoms, N. B.
Schofield (Goodwin, 1952a) ; Mulberry Seamount, 690-800 fathoms;
off San Francisco, 300 fathoms (Goodwin, 1952b) ; off Halfmoon Bay,
391 fathoms, off Pigecon Point, 5-296 fathoms, Monterey Bay, 198-1062
fathoms, Albatross (Rathbun, 1925); off Carmelo Bay, 659 fathoms,
off Point Sur, 328 and 475 fathoms, west of Piedras Blancas, 485
fathoms, and west of Point Buchon, 440 fathoms, A4lbatross (Rath-
bun, 1923b); off Point Conception, 284 fathoms, off San Miguel Is-
land, 264-271 fathoms, off Santa Cruz Island, 447-891 fathoms, off
Anacapa Island, 603 fathoms, off Santa Barbara Island, 302-638 fathoms,
and off Santa Catalina Island, 334-600 fathoms, A4lbatross (Rathbun,
1925) ; northwest of San Nicolas Island, 534 and 640 fathoms, and off
San Clemente Island, 414 fathoms, Albatross (Rathbun, 1923b); off
San Clemente Island, 464-776 fathoms, and off San Diego, 67-822
fathoms, A4lbatross (Rathbun, 1925).

Lower California, Mexico: off Los Coronados Islands, 641-666
fathoms, and off Cortez Bank, 984 fathoms, 4lbatross (Rathbun, 1925).

Atlantic analogue : None. An eastern Pacific north temperate species,
having as its western Pacific cognate Chionoecetes japonicus Rathbun
(1932, p. 32).

Diagnosis: Carapace spinous, lateral margins partially concealed by
expanded branchial regions; space between branchial regions deep.
Rostrum inclined upward. Meri of ambulatory legs little dilated. Two
smaller subequal spines at curve made by the two dorsal branchial ridges.
Male first pleopod erect, tip acute, linear groove with a marginal row
of about 20 filaments; a comb of 9 filaments on opposite side.

Description: Carapace much swollen at the branchial regions;
branchial regions distended both vertically and laterally, concealing the
lateral margin of the carapace. Between the branchial regions, which
nearly meet, a deep, narrow depression widening anteriorly and joining
the cervical suture. Carapace covered with spines and spinules instead
of tubercles and granules ; the transverse row across the branchial regions
more prominent than in Chionoecctes opilio, and well in advance of the
cardiac row; from its outer end a row of spines running obliquely for-
ward toward the orbit. Quter spine of the oblique branchial row as
large as outer spine of the transverse row, directly in front of it, and
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usually more produced laterally; the two rows therefore joining in a
curve, not at an angle. Another row of spines forming the lateral supra-
marginal border of the branchial region, and continuing on the ptery-
gostomian region; from this row a short branch running up on the
branchial region. An irregular row of small spines crossing the gastric
region. Orbits, outer margin of the postorbital teeth and the inferolateral
and posterior margins of the carapace armed with spinules. Rostral
horns more upturned than in Chionoecetes opilio and a little longer and
narrower, leaving a wider interspace.

Posterior margin of epistome strongly deflexed in the center and
arched at the sides. The external maxillipeds when in place not fitting
closely into the buccal cavity, as in Chionoecetes opilio; merus with
spinous margins.

Ambulatory legs armed with longer and stouter spines than in
Chionoecetes opilio. In adults more than in young the legs longer in
C. tanneri, especially the meropodites, which are much narrower, and in
the male do not widen at the proximal end as in C. opilio. Legs of
female shorter than of male, as is the case in C. opilio.

Second segment of male abdomen bent downward at lateral ex-
tremities in almost a right angle. On the sternum in front of the abdomen
a transverse ridge of sharp tubercles. (Rathbun, 1925, modified)

In redefining the species subsequent to the description of Chionoecetes
angulatus, Rathbun (1925, p. 243) was careful to state that the outer
spine of the oblique branchial row is as large as the outer spine of the
transverse row, is directly in front of it, and is usually more produced
laterally ; the two rows therefore join in a curve and not at an angle, as in
C. angulatus.

Material examined: Off Point Sur, California, 475 fathoms, April
27, 1911, Albatross station 5698, 1 male (photographed), 1 female
(U.S.N.M. No. 47096).

Measurements: Male specimen: length 31.0 mm, width excluding
lateral spines 29.0 mm, rostrum 3.6 mm, width 4.4 mm, cheliped 31.2
mm, chela 14.2 mm, dactyl 9.3 mm, ambulatory legs 71, 73, 69, and
40 mm, respectively. Female: length 31.0 mm, width 29.1 mm.

Color in life: Unknown,

Habitat: Green mud, fine gray sand; rock occasionally present.
(Rathbun, 1925)

Depth: 29-1,062 fathoms. (Rathbun, 1925)

Breeding: Ovigerous females were obtained by the Aldatross off
Monterey Bay, off Santa Cruz Island, and off Santa Catalina Island in
April, and off San Clemente Island in April and in May.
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Remarks: According to Josephine F. L. Hart (Mrs, C. G. Carl)
of Victoria (personal communication), there has been considerable con-
fusion in the past regarding the Chionoecetes species in the Puget Sound
area. The early records of Newcombe (1893), Way (1917), and a
later record of Queen (1930) are therefore subject to question, the
former two having appeared previous to the 1924 separation by Rathbun
of C. bairdi from C. opilio and of C. angulatus from C. tanneri, the
latter subsequently but without reference to it. In the case of New-
combe’s C. tanneri, based upon specimens sent him from the Smithsonian
Institution, one cannot be certain whether he had the more southerly
C. tanneri or the more northerly C. angulatus, since no locality is given,
However, in the case of Way and of Queen, both of whom mention
Griffin Bay near Friday Harbor, it may be stated that the specimens
were neither C. tanneri nor C. angulatus, but rather C. bairdi, this by
reason of the fact that Queen gives a figure clearly recognizable as such.
The depth, 60 meters, further supports this view.

Chionoecetes angulatus Rathbun
Plate 1, Fig. 7; Plate 16, Fig. 1
Chionoecetes tanneri Rathbun, 1893a, p. 76 (part: the northern speci-
mens). Taylor, 1912, pp. 191, 209.
Chionoecetes angulatus Rathbun, 1924a, p. 4; 1925, p. 247, pls. 90, 91.
Clemens, 1933, p. 51.

Type: Male holotype, U.S.N.M. No. 19303, length 73 mm, width
78.6 mm.

Type locality : South of Pribilof Islands, Bering Sea, 1,401 fathoms,
Albatross station 3604.

Localities subsequently reported, with collectors (or reported previous
to 1924 as C. tanneri): Bering Sea: off Pribilof Islands, 49-1,625
fathoms, Albatress (Rathbun, 1893a) ; Bowers Bank, 557-764 fathoms,
Albatross (Rathbun, 1925). Aleutian Islands: north of Islands of Four
Mountains, 1,033-1,217 fathoms, 4lbatross (Rathbun, 1893a) ; north of
Unalaska, 987 fathoms, 4lbatross (Rathbun, 1925).

British Columbia: off Queen Charlotte Islands, 876-1,588 fathoms,
Albatross (Rathbun, 1893a).

Woashington: off Grays Harbor, 58 fathoms, 4/batross (Rathbun,
1893a).

Oregon: northwest of Cape Blanco, 1,064 fathoms, 4lbatross (Rath-
bun, 1925).

Atlantic analogue: None. A Pacific boreal species.
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Diagnosis: Carapace spinulous, lateral margins partially concealed
by expanded branchial regions; space between branchial regions shallow.
Rostrum inclined upward. Meri of ambulatory legs little dilated. A
large spine at angle made by the two dorsal branchial ridges. Male first
pleopod erect, tip acute, linear groove with a marginal row of about 17
filaments; a comb of 9 filaments on opposite side.

Description: Carapace more pubescent than in Chionoecetes tanneri;
the pubescence of C. tanneri less dense and more easily rubbed off.
Posterior margin of carapace gently arcuate; in C. fanneri, a median
interruption or small shallow bight. Interbranchial space not so deeply
depressed ; the urogastric region defined by a groove on either side; in
C. tanneri the whole region depressed and narrowly compressed. The
two dorsal ridges on the branchial region converging in straight lines and
meeting in an acute angle marked by a single, though not simple, large
spine; in C. tanneri the ridges meeting in a curved line marked by two
subequal spines. The posterior of these ridges formed of bunches of acute
tubercles, except that the outer one or two on each side may be spines or
spinous; in C. tanneri this ridge composed largely of single spines.
Rostral teeth wider, the width at base in half-grown specimens being as
great as the length of the inner margin; in old specimens, greater than
the length.

Legs more dilated toward the proximal end. (Rathbun, 1925, modi-
fied)

Material examined: From off Queen Charlotte Islands, British
Columbia, 876 fathoms, August 31, 1888, Albatross station 2860, 1
male, 1 female (U.S.N.M. No. 15478, part). The photographic illus-
tration is of the female.

Measurements: Male specimen: length 24.6 mm, width excluding
lateral spines 23.3 mm, length of branchial spine 2.0 mm, rostrum 2.0
mm, width 4.0 mm, cheliped 27.3 mm, chela 11.7 mm, dactyl 8.0 mm,
ambulatory legs 61, 62, 59, and 44 mm, respectively. Female: length
26.4 mm, width 24.8 mm.

Color in life: Unknown.

Habitat: Green mud, fine black sand; Foraminifera noted. (Rath-
bun, 1925)

Depth: 49-1,625 fathoms. (Rathbun, 1925)

Size and sex: That males of the species attain a size comparable to
individuals of the Chionoecetes opilio-C. bairdi group is indicated by the
measurements given by Rathbun (1925): length along mid-line 134.4
mm, width without spines 151.5 mm, and length of first leg 356.6 mm.
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Breeding: Ovigerous females were encountered by the Albatross oft
Oregon in April, off Kamchatka (extralimital) in June, and in the
Aleutian Islands in August.

Remarks: It will be noted that our entire knowledge concerning the
species is dependent upon the work of the 47lbatross, since she alone of
oceanographic vessels plying northerly waters was equipped to probe the
great depths required. The overlap in range between Chionoecetes
tanneri and C. angulatus in Oregon and Washington waters suggests
again that, as with C. opilio and C. bairdi, we may be dealing with a
single polytypic species. In the latter case it is C. opilio that stands as
the parent form, giving rise to C. baird: in the eastern and C. o.
elongatus in the western Pacific. In the former case it is C. angulatus
that bridges the Aleutian Island gap from British Columbia to Kam-
chatka that separates the earlier named C. tanneri of the eastern Pacific
from C. japonicus of the western.

Subfamily OPHTHALMIINAE Balss

Stenocionopinae Miers, 1879c, p. 652.

Stenacionopoida Alcock, 1895, pp. 161, 166.

Ophthalmiinae Balss, 1929, p. 6 [Name substituted for Stenociono-
pinae Miers to conform with substitution of Ophthalmias for
Stenocionops (Rathbun, 1897, p. 157)].

The orbit consists, if complete, of a supraocular eave and a postocular
spine, while the intercalated spine is lacking . . . Longer spinous out-
growths on the supraocular eave and on the postocular spine are for the
most part present. The shape of the body is elongate, somewhat truncate
in front, often provided behind with a median spine or outgrowth.

(Balss)

KEey To THE NEwWw WOoORLD GENERA OF THE
SusramiLy Ophthalmiinae

(Pacific genera are shown in beld-face type and are treated in this
volume.)
la. Eyes furnished with orbits completely enclosed, and often out-
standing and tubular
2a. Orbits not projecting beyond general outline of carapace.
e e e e v v« « « « o« « Thersandrus
2b. Orbits projecting beyond general outline of carapace, and
often tubular



162 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

3a. Rostrum long, greatly advanced beyond orbits; preoc-

ular spine twice length of remainder of orbit. Legs

filiform. First movable article of antenna cylindrical

e e e e e e e e . Picroceroides

3b. Rostrum short, little if any advanced beyond orbits;

preocular spine not long. Legs moderately robust. First

movable article of antenna flattened . . Pitho

1b. Orbit unprotected below; eyes protected above by a lamellate

projection consisting of the supraocular eave and an outgrowth
of the hepatic region

4a. Basal prolongation of exognath of third maxilliped curving

forward and usually lodged in a groove of the ischium of

the endognath. Abdomen seven-segmented in both sexes

e o + + + e« e « e « '« v . Tyche

4b. Basal prolongation of exognath of third maxilliped not re-

curving; merus of endognath strongly arched, brilliantly

glistening, and porcellanous. Abdomen of female with seg-

ments 4-6 coalesced . . . . . . Stilbognathus

Genus PITHO Bell

Pitho Bell, 1835b, p. 172. Rathbun, 1925, p. 355.

Othonia Bell, 1836, p. 55; type: Pitho sexdentata Bell, 1835, by subse-
quent designation of Miers (1879c¢, p. 665).

Piloronus Gistel, 1848, p. X (name substituted for Pitho Bell, believed
preoccupied by Pytho Fabricius).

Engyzomaria Gistel, 1848, p. X (name substituted for Othonia, preoc-
cupied).

Microrynchus Desbonne, 1867, p. 20; type: M. lherminieri Desbonne,
1867, by monotypy.

Type: Pitho sexdentata Bell, type of Othonia Bell=Pitho Bell, by
subsequent designation of Miers (1879¢c, p. 665).

Description: Carapace truncate in front; frontal region broad, ros-
trum very short and formed by two small teeth. Orbits small, tubular,
and deep; eyes slender. External antennae short; their basal article
lamellate and forming the floor of the orbit; the second article flat, short
and broad, especially in its terminal portion; the third article flattened,
but smaller; the movable flagellum much reduced. Stiff, straight hairs
bordering the external antennae, and appearing in series and in regular
tufts on the pterygostomian regions. Carapace suboval, the anterolateral
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margins forming a scarcely arched line with the posterolateral margins.
External maxillipeds having their merus dilated on the outside and very
little notched on the inside for the insertion of the palpus.

Chelipeds of the male terminating in fingers hollowed into a spoon
shape and touching only at their extremity. Hands more or less com-
pressed. Ambulatory legs robust and little elongate; their dactyli pointed
and furnished below with some denticulations.

Abdomen of the male narrow and composed of seven articles. (A.
Milne Edwards, modified)

Range: West coast of North America from Scammon Lagoon, Lower
California, and Tepoca Bay, Gulf of California, Mexico, to Manta Bay,
Ecuador ; Galapagos Islands; east coast of America from Beaufort, North
Carolina, to Cape St. Roque, Brazil. Shore to 45 fathoms; exceptionally
(in the Atlantic) to 120 fathoms.

Key 1o THE PaciFic AMERICAN SpEciEs oF Pitho

la. Five lateral teeth, the second and third united at base, the

second and fifth reduced in size. Carapace sparsely and coarsely
granulate

2a, Carapace rough and strongly tuberculate. Cheliped of adult

male scarcely longer than first walking leg. First free

antennal segment very broad. Male first pleopods distally

lyre-shaped . . . .« . picteti

2b. Carapace nearly smooth and but weakly tuberculate. Cheli-

ped of adult male greatly exceeding first walking leg. First

free antennal segment narrower than 2a. Male first pleopods

nearly linear . . . . . . . quinquedentata

1b. Six lateral teeth, the second and third not united at base, all

teeth of uniform size except last; last tooth smaller and situated

at a higher level. Carapace thickly and finely granulate and

hairy . . . . .+ .+ « « .« . sexdentata

Pitho sexdentata Bell
Plate J, Fig. 3; Plate 17, Fig. 2

Pitho sexdentata Bell, 1835b, p. 172. Rathbun, 1910, p. 573; 1925, p.
367, pl. 130, fig. 1; pl. 250, figs. 5-9. Boone, 1927, p. 152, fig. 47.
Sivertsen, 1933, p. 11. Crane, 1937, p. 60; 1947, p. 72. Steinbeck
and Ricketts, 1941, p. 466. Garth, 1946, p. 387.

Othonia sex-dentata, Bell, 1836, p. 56, pl. 12, figs. 1, 1a-d. Not White,

1847, p. 9.
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Othonia mirabilis, Gerstaecker, 1857, p. 113 (part). Cano, 1889, pp.
102, 182. Not Cancer mirabilis Herbst.

Othonia sexdentata, Stimpson, 1860b, p. 192. A. Milne Edwards, 1875,
p. 117.

Type: Female, length 19.1 mm, width 16.9 mm; originally in the
Mouseum of the Zoological Society [London], no longer extant.

Type locality: Galapagos Islands, 6 fathoms, sandy mud; Hugh
Cuming, collector.

Localities subsequently reported, with collectors: Mexico: Lower
California: Cape San Lucas, John Xantus (Stimpson); A. Milne Ed-
wards (Rathbun, 1925). Gulf of California: Santa Inez Point, Zaca
(Crane, 1937) ; Coronado[s] Island, Pt. Marcial Reef, and San Gabriel
Bay, Espiritu Santo Island, Steinbeck and Ricketts (Steinbeck and
Ricketts). Costa Rica: Port Parker, Zaca (Crane, 1947). Ecuador:
Galapagos Islands: Floreana [Charles] Island, Vettor Pisani (Cano) ;
A. Wollebaek (Sivertsen).

Atlantic analogue: Pitho mirabilis (Herbst).

Diagnosis: Carapace thickly and finely granulate and pubescent. Six
lateral teeth, the second and third not united at base, all teeth of uniform
size except last, this tooth smaller and situated at a higher level. First
free antennal segment not remarkably broadened. Male first pleopods
closely approximated at midpoints, narrowly lyrate distally.

Description: Male: Fronto-orbital distance narrow. Rostral teeth
very narrow and sharp or spiniform. Lateral teeth of carapace divided to
their bases, acute, margins granulate; the sixth or posterior tooth
posterolateral, separated from the fifth tooth by a tubercle and situated
above the margin, forming an arcuate line with the other teeth but above
their level. Granules and tubercles of carapace more numerous than in
Pitho quinquedentata; about 50 small granules on the cardiac region
and 40 on the mesogastric region ; the granules of the postbranchial region
large and spinous. One or more hairs curved at tip arising from each
tubercle or granule. An uninterrupted row of large transverse tubercles
above margin. Orbital teeth acute, the outer one advanced nearly as far
as the inner. First movable article of the antenna shaped much as in
P. quinquedentata. Chelipeds weak; manus compressed, margins taper-
ing toward extremity. (Rathbun, 1925, of a male from Cape San Lucas
in the Paris Museum)

Female: Carapace broadly oval, moderately elevated, the surface
rough, granulated, and slightly hairy; the lateral margin with six flat-
tened, triangular, falciform teeth, the points acute and directed forwards;
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a ridge of prominent granulations over the posterior margin. Rostrum
very small, bifid, and with a small sulcus continued backwards from the
division. Orbits with a broad, triangular fissure above, the tooth on each
side flattened and triangular, the outer one the larger. Eyes not larger
than the peduncles; peduncles elongated, slender, projecting forwards
and slightly curved inwards.

[Antennules] extremely minute, and placed far back behind the
rostrum, Antennae hairy, short, the basilar [article] broad and flat,
having a triangular external tooth extending as far forwards as that of
the orbit; second [article] flat, cordate, anteriorly emarginate for the
insertion of the third [article], also compressed and much smaller than
the previous one ; the remaining [articles] small and cylindrical. External
[maxillipeds] with [exognath] gradually acuminated; the [endognath]
with the [ischium] rather broad and rhomboidal; the [merus] trian-
gular with the anterior angles somewhat produced.

Abdomen (in the immature female) oval, consisting of seven nearly
equal articulations, obtusely carinated along the center; each of them
delicately ciliated at its anterior margin.

[Legs] of moderate length; the [cheliped] (in the female) consider-
ably smaller than the rest, slender, slightly compressed, and smooth ; hand
with a small obtuse tooth above and one beneath, at the base; the fingers
with the margins minutely serrated. The movable finger longer than the
other, and curved over its extremity. The remaining pairs of [legs]
decreasing in length from the second to the fifth [first to fourth], de-
pressed, and slightly hairy; the [propodus] having a shallow sulcus on
each side; the [dactylus] minutely toothed beneath. (Bell, modernized
as to terminology)

Material examined: 23 specimens from 11 stations. (See Table 27)
From Tiburon Island, Gulf of California, Mexico, via the Revilla
Gigedo Islands of Socorro and Clarion, to Bay of Manta, Ecuador. In
addition, one young female from Post Office Bay, Charles Island, Galapa-
gos, 4 fathoms, February 6, 1933, Velero 111 station 55-33, not reported
in Garth (1946).

Measurements: Largest specimen, male: length 14.3 mm, width
including teeth 13.7 mm, without teeth 12.2 mm, rostrum 0.8 mm, width
1.5 mm, cheliped 15.0 mm, chela 7.2 mm, dactyl 3.0 mm, height of palm
2.8 mm, ambulatory legs 13.3, 12.9, 12.3, and 11.1 mm, respectively.
Female specimen: length 17.4 mm, width including teeth 16.5 mm.

Color in life: Vividly white on white coral sand. (Steinbeck and
Ricketts)
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Habitat: Sandy mud. (Bell) On floating weed. (Crane, 1937) On
underside of stone at extreme low-tide level. (Crane, 1947) Of the nine
stations for which data on bottom type are available, four are sand (one
with mud), two coralline, two rock (one with sand), and one mud with
sand. Decorated with large grains of sand and bits of weed. (Crane,
1937)

Depth: Shore to 20 fathoms.

Size and sex: Males in the Hancock series are from 5.6 to 14.3 mm,
females from 6.2 to 17.4 mm, the former in each case being young. There
are no ovigerous females. The largest male recorded measured 19.0 x 19.5
mm, including spines (Sivertsen) ; the largest female was the 19.1 mm
type.

Remarks: This species has been erroneously recorded as the Pacific
counterpart of the Atlantic Pitho aculeata by Stimpson and of P.
lherminieri by A. Milne Edwards.

The Ecuadorean localities of Cape San Francisco and Manta Bay
are new for the species, unless Cuming’s types were collected in this area
instead of the Galapagos Islands, as is believed to be the case with others
of Bell’s species.

Pitho sexdentata was taken in the same dredge hauls with P. picteti
at Los Frailes and at Maria Magdalena Island, Mexico. Tiburon Island

is 2 range extension north,

Pitho picteti (Saussure)
Plate J, Fig. 1; Plate 17, Fig. 1

Othonia picteti Saussure, 1853, p. 357, pl. 13, fig. 2. Stimpson, 1857b,
p. 455. A. Milne Edwards, 1875, p. 118. Lockington, 1877c, p. 70.
Streets and Kingsley, 1877, p. 104.

Micippa ovata Lockington, 1877¢, p. 68; type localities: Port [Puerto]
Escondido, Mulege Bay, Los Angeles Bay, San José Island, and
La Paz, Gulf of California; types not extant.

Micippa ovata, var. laevis Lockington, 1877¢c, p. 69; type locality, Gulf
of California; types not extant.

Othonia nicholsi Rathbun, 1892, p. 257, pl. 35, fig. 3 ; type locality, Gulf
of California; female holotype U.S.N.M. No. 15822.

Pitho quinquedentata, Rathbun, 1898, p. 578; 1910, p. 573 (part: the
Gulf of California locality). Boone, 1929, p. 563, figs. 1a-1b. (Not
P. quinquedentata Bell).

Pitho picteti, Rathbun, 1923b, p. 635; 1924c, p. 379; 1925, p. 359, pl.
130, figs. 2, 3; pl. 252, fig. 1. Finnegan, 1931, p. 624. Glassell, 1934,
p. 454. Crane, 1937, p. 59. Steinbeck and Ricketts, 1941, p. 466.
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Type: Male holotype, length 15.7 mm, width 13.5 mm; not in
Geneva Museum, as ascertained by correspondence with the director.

Type locality : Mazatlan, Mexico; E. Verreaux, collector.

Localities subsequently reported, with collectors: Mexico: Lower
California: L. Diguet, 4lbatross (Rathbun, 1925); Magdalena Bay,
C. R. Orcutt, Hassler (Rathbun, 1925), Zaca (Crane). Gulf of Cali-
fornia, Mexico: Off Cape Tepopa, 45 fathoms, A4lbatross (Rathbun,
1892, type of Othonia nicholsi) ; off San Francisco [Island?] (Gulf of
California?) (Rathbun, 1925, of specimens in British Museum) ; Los
Angeles Bay, Mulege Bay, Port [Puerto] Escondido, San José Island,
and La Paz. W. J. Fisher (Lockington, as Micippa ovata) ; San José
Island, California Academy of Sciences (Rathbun, 1924¢) ; E1 Mogote,
Steinbeck and Ricketts (Steinbeck and Ricketts) ; Gulf of California,
southern part, 10 fathoms, A4lbatross (Rathbun, 1898). Nicaragua:
Realejo [Corinto], Oersted (Rathbun, 1925). Panama: Taboga Island,
8t. George (Finnegan); Saboga Island, Perlas Islands, Mrs. S. D.
Sturgis (Boone, as Pitho quinquedentata).

Atlantic analogue: Pitho aculeata (Gibbes).

Diagnosis: Carapace roughly granulate and strongly tuberculate.
Five lateral teeth, the second and third united at base, the second and
fifth reduced in size. Cheliped of adult male scarcely longer than first
walking leg. First free antennal segment very broad. Male first pleopods
distally lyre-shaped.

Description: Male: Carapace ovoid, longer than broad, its anterior
margin between the external angles of the orbits very wide. Rostrum very
short, notched, orbits advanced, forming a projecting angle pointing up-
wards, notched at their middle above, the notch placed between two
triangular spines; a fissure running from the bottom of the notch. Lateral
margins of the carapace armed with five spines; the first remote from the
external angle of the orbit, the second and third close to each other.
Regions of the test very well marked; a furrow at the middle of the
anterior part of the carapace; the latter smooth, bearing several tubercles
at the summit of its bosses, one placed in front of, another on the hepatic
region, two side by side behind the first ones, then three arranged in a
triangle on the anterior part of the intestinal [cardiac?] region, one
on each side, at the internal angle of the branchial regions; finally
several others, very small and dispersed. Inferior margin of the carapace
flanged, and near its posterior portion a denticulate transverse line. First
article of the external antennae much broadened, bearing an outgrowth
at its external angle. Epimeral plates punctate.
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Chelipeds: arms cylindrical, very long, smooth, with some small
tubercles at the base ; carpus [not carapace] bearing a crest on its external
surface; hand nearly as long as the carapace, smooth, compressed; its
margins sharp-edged; fingers short, leaving a gap between them at the
base; the extremity of the fingers toothed at their external margin; the
movable finger bearing at its base a sharp tubercle. Legs slender, long,
dactyli arched and pointed at their extremities, with stiff hairs at their
internal margin; propodi compressed ; carpi nearly depressed, channeled
on their internal surface.

Abdomen of seven [not five] articles; the penultimate long, and
carrying at each side a small tubercle. (Saussure, modernized as to
terminology)

Material examined: 84 specimens from 30 stations. (See Table 28)
From Scammon Lagoon, west coast of Lower California, and Tepoca
Bay, Gulf of California, Mexico, to Taboga Island, Panama. San José
Island, Gulf of California, Mexico, California Academy of Sciences,
1921 expedition, 1 male,

Measurements: Male: length 18.7 mm, width including spines 19.0
mm, width without spines 16.0 mm, rostrum 1.4 mm, width 2.6 mm,
cheliped 16.8 mm, chela 7.4 mm, dactyl 3.2 mm, height of palm 2.4
mm, ambulatory legs 16.4, 16.0, 15.0, and 13.8 mm, respectively. Largest
specimen, male: length 22.1 mm, width including spines 20.1 mm, with-
out spines 18.0 mm. Female: length 21.7 mm, width including spines
19.4 mm, width without spines 17.8 mm.

Color in life: Whitish., (Saussure) Carapace ochraceous buff except
for a large patch of dark brown on either side of intestinal region;
marginal teeth purplish ; orbital teeth white; hairs set in sockets of Beryl
green. Cornea light brown, eyestalk ivory. Chelipeds mottled dark yellow-
green and white; fingers dark green proximally, warm buff distally.
Ambulatory legs with meri cream buff encircled with a yellow-green
band; carpi, propodi, and dactyli yellow-green proximally, cream buff
distally. Pterygostomian region and outer maxillipeds mottled dark green
and white. Abdomen and sternum red-orange and white. (Petersen, of a
female from the Gulf of California)

Habitat: Sandy beach with scattered rocks at extreme low tide.
(Boone) Under a stone in three feet of water, decorated with large
grains of sand and bits of shell and weed. (Crane) Of the 26 recoveries
for which data on substratum are available, 7 are from rock (presumably
the 7 shore stations), 10 from sand, 4 from sandy mud, and 7 from
organic bottom (coral, nullipore, coralline).
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Depth: To 45 fathoms. (Rathbun, 1892) Hancock specimens were
obtained from shore to 20 fathoms only.

Size and sex: Males in the present series are from 5.5 to 22.1 mm,
females from 6.8 to 21.7 mm, ovigerous females from 9.4 to 19.3 mm.
A young specimen only 3.6 mm long was cracked from Pocillopora coral.

Breeding : Ovigerous females were encountered by Hancock expedi-
tions in the Gulf of California in March, in Costa Rican waters in Feb-
ruary, and at Tres Marias Islands, Mexico, and Taboga Island, Panama,
in May.

Remarks: Although primarily a Gulf of California species, as at-
tested by the overwhelming number of records from stations north of
Mazatlan, the type locality, Pitho picteti is appearing with increasing
frequency among collections from the Bay of Panama, as shown by
records of Boone, Finnegan, and of the Velero I1I. Worthy of note is
the extension of range from Magdalena Bay on the Lower California
west coast northward to San Ignacio and Scammon Lagoons, the speci-
mens having been obtained by Martin W. Johnson and M. Woodbridge
Williams, respectively. Significant alse is the taking of P. picteti in the
same dredge haul with P. sexdentata at Tres Marias Islands and at Los
Frailes in the southern part of the Gulf of California. In Panamanian
waters inhabited by P. picteti and P. quinquedentata, the two species
appear to occur in segregated colonies, the former having been dredged
three times at Bahia Honda, the latter twice at Taboga Island.

As compared with Pitho quinquedentata, P. picteti is generally larger,
but with a weakly developed male cheliped which is almost equaled in
length by the first walking leg. Its strong tuberculation and rough gran-
ulation serve at once to distinguish it from the much smoother P. quin-
quedentata and the finely granulate P. sexdentata. The extremely broad
first free antennal segment of P. picteti is not met with in either of the
other species.

The key and diagnostic characters given above depart from the origi-
nal description with respect to the male cheliped. It is apparent that an
occasional male may have the elongated cheliped with the hand nearly as
long as the carapace, and that the specimen figured by Saussure and the
one described by Lockington as Micippa ovata var. laevis were of this
type. The presence of a transverse line of tubercles above the posterior
margin of the carapace serves to distinguish Saussure’s specimen from
Bell’s Pitho quinquedentata, with which species the elongated cheliped is
here associated. All Hancock expeditions males of P. picteti, however, are
of the short-handed type figured by Rathbun (1925, pl. 130, figs. 2 and
3), who apparently also was willing to overlook this discrepancy.
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Pitho quinquedentata Bell
Plate J, Fig. 2; Plate 18, Fig. 1

Pitho quinquedentata Bell, 1835b, p. 172. Rathbun, 1910, p. 573 (part:
not the Gulf of California locality) ; 1925, p. 361, pl. 250, figs. 1-4,
text-fig. 117a. Boone, 1927, p. 151, fig. 46. Garth, 1946, p. 386
{part: not the Isabel Island locality).

Othonia quinque-dentata, Bell, 1836, p. 57, pl. 12, figs. 2-2e. Not White,
1847, p. 9.

Othonia mirabilis, Gerstaecker, 1857, p. 113 (part). Not Cancer mira-
bilis Herbst.

Othonia quinquedentata, A. Milne Edwards, 1875, p. 118; 1878, pl. 24,
figs. 3a-c.

?Othonia aculeata?, Cano, 1889, pp. 101, 181, pl. 7, fig. 6. Not Hyas
aculeata Gibbes.

Type: Female holotype, length 12.7 mm, width 10.6 mm; originally
in the Museum of the Zoological Society [London], no longer extant.

Type locality: Galapagos Islands, 6 fathoms, sandy mud; Hugh
Cuming, collector,

Localities subsequently reported, with collectors: Panama: Bay of
Panama (A. Milne Edwards). Ecuador: Galapagos Islands (A. Milne
Edwards; Rathbun, 1923). ?Peru: Payta [Paita], Vettor Pisani (Cano,
1889, as Othonia aculeata Gibbes?).

Atlantic analogue: Pitho lherminieri (Schramm).

Diagnosis: Carapace nearly smooth and weakly tuberculate. Five
lateral teeth, the second and third united at base, the second and fifth
reduced in size. Cheliped of adult male greatly exceeding first walking
leg. First free antennal segment of moderate width. Male first pleopods
nearly linear.

Description: Carapace of male narrow behind. Front rather wide,
inner orbital tooth decidedly more advanced than outer tooth, rostral
teeth still more advanced and separated by a V interspace. Lateral teeth
five, blunt, the last two very small, the last one hardly more than a
tubercle ; second tooth nearly as large as third, and not entirely separated
from it. First movable segment of antenna rather narrow. Chelipeds with
manus compressed, upper edge sharp. (Rathbun, 1925, of a male from
the Galapagos Islands in the Paris Museum, in all probability the speci-
men figured by A. Milne Edwards)

Material examined: 11 specimens from 3 stations, all Panamanian.

(See Table 29)
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Measurements: Male specimen: length 10.3 mm, width including
teeth 9.8 mm, without teeth 8.5 mm, rostrum 0.8 mm, width 1.6 mm,
cheliped 13.1 mm, chela 6.4 mm, dactyl 2.6 mm, height of palm 2.1
mm, ambulatory legs 9.5, 9.0, , and (ca.) 6.5 mm, respectively.
Female specimen: length 10.3 mm, width 8.9 mm.

Color in life: The general color is brown; the feet with alternate
rings of reddish and brown. (Bell)

Habitat: Sandy mud. (Bell) Velero III specimens were dredged
once from sand and once from rock bottom.

Depth: Shore to 20 fathoms.

Size and sex: Males in the present series are from 6.4 to 10.3 mm,
females from 6.5 to 8.3 mm; the ovigerous specimen is 7.2 mm. The
largest specimen on record is the 16.7 mm male reported by Rathbun
(1925) from the Galapagos Islands.

Breeding: The single ovigerous female was encountered in Panama
in January.

Remarks: The remarks of Rathbun (1925, p. 361) on a male from
the Galapagos Islands in the Paris Museum are enlightening. If the
specimen examined was indeed the same as that figured by A. Milne
Edwards, as seems highly probable, then Bell’s figure of the female type
may be considered no more accurate than his figures have proven to be
in the case of species now represented in collections by adequate material.
In view of the great strides made in scientific illustration between 1836
and 1875 and the greater reliability which may be placed on A. Milne
Edwards’s figures, this explanation seems more plausible to the writer
than Rathbun’s, which was that the differences observable between the
two illustrations could be attributed to the accentuation of sexual differ-
ences.

Of the characters illustrated by A. Milne Edwards’s figured male, the
following are exhibited by Hancock expeditions males from Panama: the
outer margins of the orbits converge anteriorly; marginal teeth two and
three are joined at their bases; teeth two and five are reduced in size;
the inner orbital tooth is more advanced than the outer, the front more
than either; the tubercles of the carapace are relatively few in number
(as compared with Pitho picteti) and less upstanding; the chelipeds are
much longer than the first pair of walking legs, the chelae swollen and
compressed.
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Genus TYCHE Bell

Tyche Bell, 1835b, p. 172; 1836, p. 57. A. Milne Edwards, 1878, p.
125. Rathbun, 1925, p. 507.

Platyrinchus Desbonne, 1867, p. 3; type: P. trituberculatus Desbonne,
1867 =Tyche emarginata White, by monotypy.

Type: Tyche lamellifrons Bell, by monotypy.

Description: Carapace oblong-oval, flattened, with lamellate exten-
sions in front and behind; front very wide, with four horns, the two
lateral forming anterior angles of orbit. Orbits covered by a lamellate
prolongation concealing the ocular peduncles nearly to their extremities;
no orbital floor below, the ocular peduncles being entirely uncovered.
Antennae concealed beneath rostrum ; basal segment somewhat enlarged,
a small blunt point at its anteroexternal angle; following articles cylindri-
cal. External maxillipeds exhibiting a very remarkable arrangement, not
shown in any other genus: external branch or exognath narrow and
having at its base a falciform prolongation bent around forward and
lodged in a groove of the ischium of the endognath. Merus much extended
backward and then inward, cutting deeply the anterior border of the
ischium.

Chelipeds little enlarged. Ambulatory legs slender, with very hooked
dactyli. {Rathbun, modified, after A. Milne Edwards)

The description given above is emended as follows to include one of
the new species here proposed: the ischium of the endognath of the
external maxilliped may or may not be grooved, in which latter case the
recurving projection of the exognath finds no lodgment therein.

The males of the genus are seven-segmented (Bell); the females
possess seven free abdominal segments also. The male first pleopod is
bent near the apex, which is sharply or bluntly pointed and lacks supple-
mentary processes, although the end may be split to form a flap which
pratects the orifice.

Range: Eastern Pacific from Agua Verde Bay, Gulf of California,
and Cape San Lucas, Lower California, Mexico, to Salango Island,
Ecuador; Clarion and Galapagos Islands. Western Atlantic from Florida
Keys to Cape St. Roque [Sdo Roque], Brazil. Shore to 30 fathoms.

KEey 10 THE PAciFic AMERICAN SPECIES OF Tyche

la. Rostral horns exceeding preorbital. Length and width of pos-
terior medallion subequal. Ischium of external maxilliped
grooved, basal projection of exognath recurving upon it. First
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free antennal segment cylindrical. Legs slender. Male first pleo-
pod with a protective flap and row of papillae
2a. Groove of maxilliped extending entire length of ischium;
merus not produced externally. No spine at anterolateral
angle of basal antennal article. Apertural flap of male first
pleopod rounded beneath. . . . . . lamellifrons
2b. Groove of maxilliped occupying basal portion of ischium
only ; merus produced externally in a thin blade. A spine at
anteroexternal angle of basal antennal article. Apertural
flap of male first pleopod squarish . clarienensis, n. sp.
1b. Preorbital horns equaling or exceeding rostral. Width of pos-
terior medallion appreciably exceeding length. Ischium of
external maxilliped not grooved, inflated ; basal projection
of exognath posteriorly directed. First free antennal seg-
ment flattened. Legs robust. Protective flap of male first
pleospod rudimentary, row of papillae lacking
galapagensis, n. sp.

Tyche lamellifrons Bell
Plate J, Fig. 4; Plate 18, Fig. 2

Tyche lamellifrons Bell, 1835b, p. 173; 1836, p. 58, pl. 12, fig. 3, 3{-j.
Stimpson, 1871a, p. 97. A. Milne Edwards, 1878, p. 126. Bouvier,
1895, p. 8. Rathbun, 1898, p. 572; 1910, p. 573; 1925, p. 508, pl.
273, figs. 1-6. Crane, 1937, p. 64. Garth, 1948, p. 30. Buitendijk,
1950, p. 274. Not Garth, 1946, p. 406, pl. 54, figs. 1-6.

Tyche brevipostris [for brevirostris] Lockington, 1877c, p. 74; type
locality, Port [Puerto] Escondido, Gulf of California, Mexico;
female holotype not extant.

Type: Male holotype, length 14.8 mm, width 8.5 mm; not in British
Mouseum, as stated by Rathbun (1925), fide 1. Gordon (personal com-
munication, March 12, 1956).

Type locality : Panama; Hugh Cuming, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: L. Diguet (Bouvier); Cape San Lucas, J. Xantus (Stimp-
son). Gulf of California: Santa Inez Bay, 2.5-29 fathoms, Zaca
(Crane) ; Port [Puerto] Escondido, W. J. Fisher (Lockington, as
Tyche brevirostris) ; San Lorenzo Channel, 7 fathoms, 4lbatross (Rath-
bun, 1898). Mexican mainland: Acapulco, Guerrero, Exped. Escuela
Nacional de Ciencias Biologicas (Buitendijk). Ecuador: Off Esmeraldas,
9.-27 meters, Askoy (Garth, 1948) ; not Galapagos Islands, 0-20 fath-
oms, Velero III (Garth, 1946).
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Atlantic analogue: Tyche emarginata White.

Diagnosis: Rostral horns slender, exceeding preorbital. Length and
width of posterior medallion subequal. External maxilliped slender,
ischium grooved throughout length, basal projection of exognath recurv-
ing upon it, anteroexternal angle of merus not produced. First free
antennal segment cylindrical. Male first pleopod with a rounded protec-
tive terminal flap and a row of papillae.

Description: Carapace very wide in front; gastric region swollen,
cardiac and branchial regions depressed. Lateral borders straight and
nearly parallel at hepatic regions, rounded at branchial regions. Pos-
terior border lamellate. Front with two small, flat horns curved toward
each other, extremities bispinose. The superior orbital border extending
in the form of a plate over the eye and projecting nearly forward in a
strong horn. A deep fissure separating orbit from hepatic margin. Cheli-
peds of male slender, smooth, shorter than the next pair of legs; fingers
touching only at their extremity. Ambulatory legs very slender and cylin-
drical. (Rathbun, modified, after A. Milne Edwards)

The foregoing description is no longer adequate in view of the
necessity for distinguishing the true T'yche lamellifrons of the Pacific
American mainland from the species newly described from adjacent
insular waters. The rostral horns are slender, overreaching the second
free antennal segment, and exceeding by a comfortable margin the pre-
orbital horns. The excrescence of the inner margin of each rostral horn
is comblike and the two together form an effective mechanism for the
anchoring of small bits of Ulva. The preorbital horns have the tips
broadened and the outer as well as the inner margins arcuate. The poste-
rior margin of the carapace is upturned as well as lamellate. The basal
antennal article may bear a small lobe at the antercexternal angle, but
does not bear a spine. The groove of the ischium of the outer maxilliped
extends the entire length of the article, and the anteroexternal angle of
the merus is squared or rounded off, not extended in a thin blade. The
cheliped of the male is little more robust, that of the female no more so,
than the walking legs, which are exceedingly long, slender, and hairy.
Lastly, the male first pleopod is provided with a flap which is rounded,
rather than squared, on its inferior margin, and which scarcely conceals
the orifice.

Material examined: 23 specimens from 18 stations. (See Table 30)
From Agua Verde Bay, Gulf of California, Mexico, to La Libertad,
Ecuador.
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Measurements: Largest specimen, a female from the Gulf of Cali-
fornia: length 25.9 mm, length posterior to gastric tubercle 14.8 mm,
width 16.0 mm, rostrum 3.8 mm, width 4.2 mm, cheliped 16.5 mm, chela
6.8 mm, dactyl 3.3 mm, height of palm 1.8 mm, ambulatory legs 27.0,
19.7, 16.8, and 13.5 mm, respectively. Male specimen: length 18.1 mm,
width 10.5 mm.

Color in life: Carapace and chelipeds uniform Sudan brown, hand a
tone lighter, fading to very pale finger tips. Eyestalk amber; eye bufi
yellow. Ambulatory legs lighter than carapace; nail of dactyl clear pale
amber. Ventral side raw Sienna. (Petersen, of an Isabel Island specimen)

Habitat: Taken on rocky substrate and on sandy bottom four times
each, on coral and coralline bottom two times each, and on mud (with
sand) once. With Ulya, filamentous alga, coralline alga; hydroids,
sponges.

Depth: Shore to 15 fathoms. To 29 fathoms. (Crane)

Size and sex: Males in the present series are from 9.9 to 18.1 mm,
females from 7.5 to 25.9 mm, young from 5.5 mm.

Breeding: The single ovigerous female was encountered by the
Velero III at Maria Magdalena Island, Mexico, in May.

Remarks: From the material now available from the west coast of
Middle America, including that of the Askoy as well as that of the
Velero 111, it is apparent that Bell’s species, having Panama as its type
locality, is the true analogue of the Atlantic T'yche emarginata, and that
specimens from the Galapagos Islands, attributed by this writer (Garth,
1946, p. 406) to T. lamellifrons, are in reality a distinct and undescribed
species. The diagnosis and description of T. lamellifrons, as given by
Bell, A. Milne Edwards, and Rathbun, therefore, apply as before to
Pacific mainland specimens, while the diagnosis and supplementary de-
scription of T. lamellifrons given by Garth, as well as the published
figure (op. cit., pl. 54, figs. 1-6), apply to the Galapagos species instead.

‘The best comparison between Tyche lamellifrons and T. galapagensis
is provided by a 25.9 mm female of the former from San Lorenzo Chan-
nel, Gulf of California, station 498-36, and the type specimen of the
latter, a 27.7 mm female from Albemarle Island, Galapagos. In the Gulf
of California specimen the rostral horns are long and exceed the pre-
orbital, while the length and breadth of the posterior medallion are
subequal. The ambulatory legs are much more slender than in the
Galapagos species, the cheliped being not noticeably more robust than
the walking legs. The maxillipeds are narrow, the ischium deeply
grooved, the basal projection of the exognath recurving to lodge itself
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in the proximal portion. The merus also recurves in its insertion into the
ischium, the inner border of which is spinate. For the corresponding con-
ditions in T'. galapagensis refer to the description of that species.

The use of the inwardly projecting comb on the rostrum remained a
mystery until a specimen from Acapulco, obtained by E. Yale Dawson
from among Ulva, showed that the stem of the mushroom-shaped plant,
after being anchored in the hooked hairs at the base of the rostrum, had
been led forward between the rostral horns and under the almost touch-
ing projections, being thus firmly held in place.

Tyche clarionensis, new species
Plate J, Fig. §

Type: Male holotype, A.H.F. No. 344, from off Sulphur Bay,
Clarion Island, Mexico, 30 fathoms, June 11, 1934, collected by Allan
Hancock Summer Cruise of 1934 at Velero 111 station 303-34. One male
and one female, paratypes, same station and date. For additional material,
see Material examined below.

Measurements: Male holotype: length 20.6 mm, length posterior to
gastric tubercle 11.3 mm, width 13.6 mm, rostrum 3.0 mm, width 4.0
mm, cheliped 20.0 mm, chela 9.4 mm, dactyl 4.4 mm, height of palm
3.8 mm, ambulatory legs 26.5, 18.7, 14.5, and 11.3 mm, respectively.
Female paratype: length 12.1 mm, width 8.0 mm.

Diagnosis: Rostral horns exceeding preorbital, broadly triangular.
Width of posterior medallion appreciably exceeding length. External
maxilliped somewhat inflated, groove lodging recurving projection of
exognath restricted to basal portion of ischium, antercexternal angle of
merus produced into a thin blade. First free antennal segment cylindrical,
a spine at anteroexternal angle of basal article. Male first pleopod with a
square-cut flap protecting orifice and a row of papillae on concave margin.

Description: Carapace broadened anteriorly, gastric and cardiac re-
gions elevated, branchial and hepatic regions depressed, the latter two
separated from each other by a sharp ridge extending diagonally back-
ward from the gastric prominence and with it delimiting anteriorly a
posterior medallion roughly hexagonal in shape. Of the four conspicuous
horns comprising the anterior portion of the carapace, the median or
rostral pair more advanced than the lateral or preorbital pair, the latter
inclined upward as well as outward and lying at a higher level. Rostral
horns not large, horizontal, broadly triangular, deeply cleft, and pro-
vided with a median protuberance on inner margins. Preorbital spines
directed more strongly forward than outward, tips acutely pointed, inner




PART ] ‘GARTH : PACIFIC OXYRHYNCHA 177

margins arcuate. Supraocular eave expanded posteriorly to override a
corresponding hepatic projection, the two forming a button-hole slit and
concealing all but the cornea when viewed from above. A large setose
tubercle located on the lateral margin just in advance of, another just
posterior to the small sharp tubercle terminating the diagonal ridge.
Gastric region high, surmounted by a large median tubercle with a pair
of smaller tubercles in advance of it; cardiac region with three small
tubercles arranged in a backward-pointing triangle. Hooked hairs present
in a double row on each rostral horn, sparsely on each preorbital horn, in
a rectangle of four clusters outlining the gastric region, and fringing the
posterior medallion. Posterior margin lamellate, crenulate, not bilobed.

Basal antennal article broad, bearing a ridge internally and a small
spine at anteroexternal angle. First free antennal segment cylindrical,
twice as long as second, second barely reaching end of rostrum, the two
segments fringed with coarse hair ; flagellum slender. Orbit entirely open
beneath, the fringing hairs of the hepatic projection affording a minimum
of concealment to the retracted eye.

Quter maxilliped smooth and inflated, hooked projection of exognath
lodged in a basal groove of the ischium, completely filling it; merus in-
serting deeply into outer border of ischium, anteroexternal angle pro-
duced into a thin blade, anterointernal margin cut into three distinct
lobes; first article of three-segmented palp subquadrate.

5. Tyche clarionensis (Velero III Sta. 303-34), right outer maxilliped, x 12.

Cheliped of male more robust than walking legs; merus cylindrical,
an outer proximal tubercle; carpus with a tubercle above; manus supe-
riorly compressed, moderately inflated, scarcely tapering distally, palm
nearly bare; fingers closing with a narrow gape and provided with numer-
ous denticles, tips pointed, crossing.
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Ambulatory legs moderately long and slender, cylindrical, first leg of
male exceeding second by length of its propodus and dactylus, remaining
legs decreasing in order. Six clusters of hooked hairs along the margin
of leg one, three meral, two carpal, and one propodal; a single clavate
hair at apex of each condyle. Dactyls strongly curved, dentigerous, tips
corneous.

Male abdomen with seven free segments, sides straight and converg-
ing, segments two to six with a median setose tubercle, segment seven
triangular. Male first pleopod with a fold along convex margin terminat-
ing in a square-cut flap concealing orifice; a row of papillae along con-
cave margin.

Material examined: Supplementing the holotype and two paratypes
from station 303-34 are 6 specimens from 4 additional Clarion Island
stations. (See Table 31)

Remarks: The series of Tyche obtained by the Velero III during
two brief stops at Clarion Island in June, 1934, and March, 1939, con-
sisting of 5 male and 4 female specimens, compares more than favorably
with the 3 males, one female, and 2 young taken on four separate Han-
cock cruises to the Galapagos Islands. Clarion Island specimens were
recognized at once as differing from Galapagos Island specimens, but
it is only through studies recently completed that it has been possible to
differentiate them successfully from Gulf of California-Bay of Panama
specimens. Examination of maxillipeds and male first pleopods of all
available material, Atlantic as well as Pacific, has revealed important
differences which can be correlated with geographic distribution. It is
not surprising, therefore, that the most striking of these should occur
among Clarion Island and Galapagos specimens, where isolation is
extreme and endemism highly developed.

Tyche galapagensis, new species
Plate J, Fig. 6
Tyche lamellifrons, Garth, 1946, p. 406, pl. 54, figs. 1-6. Not T. lamel-
lifrons Bell.

Type: Ovigerous female, holotype, Cat. No. 100917, U. S. National
Museum, from Albemarle Point, Albemarle Island, Galapagos Islands,
shore, February 11, 1933, collected by Allan Hancock Expedition of
1933 at Velero III station 69-33.

Measurements: Female holotype: length of carapace 27.7 mm, width
17.9 mm, distance from gastric tubercle to posterior margin 15.5 mm,
length of rostrum 4.6 mm, width 3.8 mm, length of cheliped 19.5 mm,
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of chela 7.5 mm, of dactyl 3.6 mm, height of palm 2.3 mm, length of
ambulatory legs 24.5, 18.5, 16.3, and 13.7 mm, respectively. Male
paratype: length 24.0 mm, width 14.8 mm.

Diagnosis: Carapace broad, width greater than length posterior to
gastric tubercle. Preorbital horns divergent, equaling or exceeding rostral
horns. External maxilliped inflated, basal projection of exognath not
recurving over ischium; ischium without a groove. First free antennal
segment flattened. Male first pleopod with a terminal triangular opening,
protecting flap rudimentary, not extending to tip. Galapagos only.

Description: Carapace broad, particularly at hepatic level, gastric and
cardiac regions elevated and tuberculate, branchial regions depressed, a
strong ridge extending from gastric onto anterior branchial region
separating the posterior portion of the roughly hexagonal carapace from
the laterally depressed and medially declivitous anterior portion. Frontal
region composed of four conspicuous flattened horns, two rostral, two
preorbital. Rostral horns small, subparallel, separated to bases, tips
broadly rounded, a spinous projection extending inward and upward
from the midpoint of each and all but meeting in the midline. Preorbital
spines strongly divergent, their blunt tips overreaching the rostral horns
although inclined in a plane above them. The posterior projection of the
orbit and the hepatic lobe, although separated by a deep notch, together
forming a leaflike process concealing the long eyestalk and all but the
tip of the cornea from dorsal view. Lateral branchial margins rounded
and bearing two or three setose tubercles. Four clusters of stout, hooked
hairs forming a square outlining the gastric region, and a double row
lining the outer margin of each rostral horn. Longer and softer hairs
fringing the inner margin of the preorbital spines and the margins of
the carapace posterior to the orbito-hepatic suture. Posterior margin
lamellate and faintly trilobed.

Basal antennal article broadened, a low ridge on inner margin, outer
margin delimiting the open orbit. First free segment flattened, second
cylindrical and half the length of the first, both segments fringed with
coarse hair.

External maxillipeds unusually broad, endognath with ischium and
merus inflated, strongly convex, and appearing as if coalesced ; exognath
with basal projection directed posteriorly, rather than recurving onto
ischium ; ischium without a longitudinal groove. Inner margin of ischium
entire, merus inserting deeply into outer margin but not recurving, as in
Tyche lamellifrons and T. emarginata. (It is the configuration of the
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maxilliped, more than any other character, which sets the new species
apart from the species of Tyche heretofore known, requiring 2 modifica-
tion of the generic description as given by A, Milne Edwards.)

Male cheliped noticeably stouter than ambulatory legs, merus
cylindrical, a proximal tubercle on superior surface; carpus smooth and
slightly compressed; manus moderately inflated, compressed, tapering
distally, palm smooth, fingers with a narrowly triangular gape at base,
denticulate to tips, tips crossing.

Ambulatory legs short and stout in the female, longer and more
slender in the male. First leg of male longest of any, including the
cheliped, length greater than that of carapace and half again as great as
that of the succeeding member ; remaining legs diminishing regularly in
size. All legs cylindrical, meri and carpi hairy, propodi of all except
the first bare, dactyli strongly curved, nondentigerous, and with corneous
tips.
Male abdomen with seven free segments, a median setose tubercle
on all but the first and last; last segment narrowly triangular. Male
sternum flattened, a small tubercle opposite the last abdominal segment.
Female abdomen with seven free segments also.

Male first pleopod curved at extremity, terminal opening triangular
in shape, protecting flap rudimentary, not extending to tip, the row of
papillae characterizing T'. lamellifrons wanting.

Material examined: Supplementing the holotype is a 24 mm male
from Sulivan Bay, James Island, Galapagos Islands, December 12, 1934,
Velero 111 station 343-35, from which measurements above were taken.
In addition, two males and two young, representing four additional
Galapagos collections, all reported in Garth (1946, p. 406) as Tyche
lamellifrons.

Remarks: In connection with the present study the writer had oc-
casion to reexamine the Galapagos series of Tyche previously referred to
T. lamellifrons Bell (Garth, op. cit.). In the vial with an 18 mm male
from Post Office Bay, Charles Island, Velero 111 station 167-34, were
found two notes representing an exchange of comments between the
writer and the late Mary J. Rathbun which took place in 1935:

“Tyche, n. sp. (nec lamellifrons Bell). Preorbital horns not sub-
parallel but strongly divergent and exceeding rostral [horns] as in the
Atlantic species, emarginata. Secondary lobes of front almost coalescent.
Posterior margin faintly bilobate.” (J. S. Garth)

“I think it is T. lamellifrons. We have one intermediate in size
between yours and the picture [of Bell’s type?]. Its 4 anterior horns
are intermediate between those other 2.” (M. J. Rathbun)
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At the time, and for more than a decade subsequently, Rathbun’s
determination of the Galapagos Islands specimens prevailed. Upon
mature consideration, and supported by many more specimens of Tycke
lamellifrons from the American mainland than the single Gulf of Cali-
fornia male (U.S.N.M. No. 21905) available to Miss Rathbun, in-
cluding specimens from Bell’s type locality, the Bay of Panama, the
writer is inclined to his former view. Certainly, Rathbun did not con-
sider the totally dissimilar third maxillipeds, that of the new species
transcending the limitations of the genus Tycke as given by her (1925,
p. 507). Additional evidence for separating the Galapagos Islands speci-
mens from those of the mainland and of Clarion Island is furnished by
the male first pleopod, the triangular opening of which is unprotected by
the flap which in 7. lamellifrons covers it to the very tip.

It is the maxilliped and pleopod upon which the new species should
rest, rather than relative length of rostral to preorbital horns, which is
subject to considerable variation, even in the short series of six specimens.
The one sizeable male is asymmetrical with respect to the rostrum, the
right horn being longer than the left and extending beyond the pre-
orbital. For this reason it was not selected as the type, although this
would have been desirable from the standpoint of the pleopod.

The type specimen was figured as Tyche lamellifrons (Garth, 1946,
pl. 54, figs. 1, 2, 5, 6), figures 3 and 4 of the same plate being of the
male paratype from station 343-35.

Subfamily ACANTHONYCHINAE

Acanthonychinae Alcock, 1895, pp. 160, 164, 190. Rathbun, 1925, p.
140. Stephensen, 1945, pp. 99, 218.
Acanthonychidae, Stebbing, 1910, p. 286.

Eyes without true orbits; the eyestalks very short or sometimes even
obsolescent, either concealed beneath a forwardly-produced supraocular
spine, or sunk in the sides of a huge beaklike rostrum; a postocular spine
or process sometimes present, but not excavated for the reception of the
retracted eye. Basal antennal article truncate-triangular. External maxil-
lipeds with the merus as broad as the ischium. Dactyli of the ambulatory
legs prehensile or sub-chelate; the last three pairs of legs often dis-
proportionately short compared with the [first] pair. (Alcock)

Rathbun (1925) points out that the postocular spine is not cupped
(except in Sphenocarcinus), that the rostrum may be either simple or
two-spined, and that the palp arises from the anterointernal angle of the
merus of the maxilliped.
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Pleopod 1 medium stout, apex most varying (hammer-shaped ; divided
into 3-4 lobes; etc.). Pleopod 2 short. (Stephensen)

KEy To THE AMERICAN (GENERA OF THE SUBFAMILY
Acanthonychinge (after Balss)
(Pacific genera are shown in bold-face type and are treated in this work)
(Intercalated spine absent in entire group)

1a. Rostrum double
2a. Seven free abdominal segments in both sexes
3a. Antennae visible at sides of rostrum in dorsal view
4a. Postorbital tooth lacking. Rostrum bifurcate for
half its length, horns widely divergent . . .
.« « « « « < « < . Menaethiops
4b. Postorbital tooth present. Carapace with two
lateral expansions, one hepatic, one branchial
5a. Lateral expansions both very broad, leaflike
branchial overlapping hepatic dorsally . .
. « « <« +« <« < . . Mimulus
5b. Lateral expansions narrower, inwardly sepa-
rated . . . . . . . Pugettia
3b. Antennae not visible at sides of rostrum in dorsal view
6a. Carapace broadly oval. Postorbital tooth small or
lacking . . . . . . . . Taliepus
6b. Carapace subtriangular or subpentagonal. Postor-
bital tooth of normal size
7a. Rostrum long, composed of two contiguous
spines. Legs not cristate . Sphenocarcinus
7b. Rostrum short, composed of two closely ap-
proximated horns with arcuate margins. Legs
cristate . . . . . . . Leucippa
2b. Six free abdominal segments in both sexes. Legs subchelate
.« « « « « < < . . . . Acanthonyx
1b. Rostrum single, or secondarily divaricate
8a. Six free abdominal segments in male, five in female . .
e « « « « « « « <« « < . . Bpialtus
8b. Five free abdominal segments in male
9a. Five free abdominal segments in female
10a. Eyestalks short, immovable. Carapace nodose .
e« « « < < < « . Mocosoa
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10b. Eyestalks longer, movable

11a. Some strong tubercles on dorsal surface of
carapace. Propodites of ambulatory legs

dentigerous . . . . Eupleurodon

11b. Carapace nearly smooth or posteriorly

eroded. Propodi of ambulatory legs entire
(non-prehensile) . . . Epialtoides

9b. Four free abdominal segments in female . Esopus

Genus MIMULUS Stimpson

Mimulus Stimpson, 1860b, p. 199. A. Milne Edwards, 1878, p. 144.
Holmes, 1900, p. 23. Rathbun, 1925, p. 182.

Type: Mimulus foliatus Stimpson, by monotypy.

Description: Carapace flattened, more or less pentagonal; antero-
lateral margin laminate and cut by a narrow fissure into two closely
approximate lobes. Rostrum short, bifid, and horizontal. Orbits incom-
plete below, but furnished above with a preorbital and postorbital spine.
Eyes not concealed when retracted. Merus of the external maxillipeds
short, the external angle obtuse, the internal angle incised ; outer margin
of the exognath dilated. Hand of the chelipeds much compressed and
subcarinate. Propodi of the ambulatory legs with a setose tooth near
the middle of the inferior margin. First pair of ambulatory legs ex-
ceeding the others. (Holmes, after Stimpson)

Abdomen seven-segmented in both sexes,

Range: Pacific coast of North America from Unalaska, Alaska, to
Point Arguello and Santa Cruz Island, California. Not Mazatlan,
Mexico. (A. Milne Edwards) Shore to 70 fathoms.

Contains, in all probability, but one species.

Mimulus foliatus Stimpson
Plate L, Fig. 1; Plate 25, Fig. 3

Mimulus foliatus Stimpson, 1860b, p. 200, pl. 5 (not 3), fig. 1. A.
Milne Edwards, 1875, pl. 18, figs. 4-4d; 1878, p. 145. Miers,
1879c, p. 649. Holmes, 1900, p. 23. Rathbun, 1904, p. 173; 1925,
p. 182, pl. 60, text-figs. 70, 71. Weymouth, 1910, p. 30, pl. 4, figs.
12, 13. Taylor, 1912, pp. 191, 208. Schmitt, 1921, p. 204, text-figs.
127a, 127b. Johnson and Snook, 1927, p. 368, fig. 320. Clemens,
1933, p. 51. Ricketts and Calvin. 1939, p. 94, pl. 20. Hart, 1940,
p. 98.
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?Mimulus acutifrons A. Milne Edwards, 1867, p. 264, type locality
unknown, type in Paris Museum; 1878, p. 145.

Pugettia (Mimulus) foliata, Newcombe, 1893, p. 22; 1898, p. 76.

Pugettia foliata, Rathbun, 1894, p. 72.

Type: Male cotype, without chelipeds or legs, M.C.Z. No. 1244.

Type locality: Off Monterey, California; taken from the stomachs
of percoid fishes (“Cabesones”) ; A. S. Taylor, collector.

Localities subsequently reported, with collectors: Alaska: Off
Imagnee Pinnacle, Captains Bay, Unalaska, 8-20 fathoms, W. H. Dall
(Rathbun, 1894).

British Columbia: Queen Charlotte Islands: Louscoone Bay and
Houston-Stewart Channel near Rose Harbor, Moresby Island (Hart) ;
Vancouver Island: Esperanza Inlet, Nootka and Clayoquot Sounds
(Hart) ; Clayoquot Sound (Newcombe) ; Ucluelet, Geological Survey
of Canada (Rathbun, 1925); Barclay [Barkley?] Sound, Albatross
(Rathbun, 1894).

California: Mendocino, A. Agassiz (Rathbun, 1925); Monterey
Bay, 5-12 fathoms (Weymouth), H. Heath (Rathbun, 1925);
Monterey, A. S. Taylor (Stimpson), H. Hemphill (Rathbun, 1894) ;
Pacific Grove, J. C. Brown, T. S. Oldroyd (Rathbun, 1925).

Atlantic analogue: None. A Pacific boreal species.

Diagnosis: Breadth of carapace equaling or exceeding length ; lateral
expansions leaflike, the posterior overlapping the anterior at lateral fis-
sure. Rostral horns short, narrowly separated. Postorbital tooth small,
set off by a fissure from preorbital. Male first pleopod with flared apex,
pointed tip and opposing grooved projection of equal length; an inter-
vening lobe.

Description: Carapace flattened and marked with several undula-
tions ; median region tumid and bearing two small, obsolescent tubercles,
occasionally with two rows of curved setae in front of them. Rostral
horns flattened, with convex outer margins, the notch between them
narrowly triangular and setose. On the upper side of the rostrum two
double rows of curved setae, Preorbital tooth large, triangular, acute;
postorbital small and pointing obliquely downwards, and separated by a
fissure from the preorbital tooth. The lateral expansions of the carapace
a little reflexed, and the margin behind the incision nearly twice the
length of that in front. The anterolateral and posterolateral angles wide
and the latter somewhat produced. An obsolescent tubercle on the
posterior part of the branchial region. Pterygostomian regions with
several blunt teeth. Peduncle of antennae about reaching tip of rostrum.
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Chelipeds of the male large, the merus rough and cristate on the
inner margin; carpus with a lamina on the inner margin; hand oblong,
the fingers bent downward and curved inward, ssmewhat gaping near
the base but distally dentate. In the females and young males the
chelipeds relatively smaller, the crista on the merus not so prominent,
and the fingers contiguous and dentate along the entire inner margin.

First pair of ambulatory legs longer and a little more compressed
than the others, the penultimate article subcarinate above.

Abdomen of female elliptical, seven-[segmented]. Abdomen of the
male widest at the third segment, narrowing rapidly to the fifth; fifth
segment about equal to the sixth; last segment narrow and longer than
the preceeding one. (Holmes, modified)

Material examined: A total of 115 specimens from 37 stations, in-
cluding 14 specimens from 4 Pacific Biological Station and 19 specimens
from 3 Hopkins Marine Station localities. (See Table 32) From
Esperanza Inlet, Vancouver Island, British Columbia, to Point Arguello,
California; Santa Rosa and Santa Cruz Islands.

Measurements: Largest specimen, a female in the collection of the
Hopkins Marine Station: length 26.5 mm, branchial width 28.0 mm,
hepatic width 26.0 mm, rostrum 3.5 mm, width 4.0 mm, cheliped 41 mm,
chela 21 mm, dactyl 12 mm, height of palm 9.3 mm, ambulatory legs
40, 28, 25, and 18 mm, respectively. Male specimen: length 23.4 mm,
branchial width 26.1 mm, hepatic width 20.0 mm.

Color in life: Dull purplish; legs crossed by light bands. (Holmes)
Tan or light reddish with the lateral expansions and marks on the
cardiac region lighter, in some cases almost white. (Weymouth) Red
or red-brown, with a white V on the carapace and white striped legs.
(Hart)

Habitat: Found alongshore with Pugettia richi; also dredged from
moderate depths. (Weymouth) Among rocks at low tide. (Johnson and
Snook) Protected outer coast; rocky shores; low tide horizon, under
rock. (Ricketts and Calvin) A 7.2 mm specimen from off Santa Rosa
Island, California, station 1282-41, was covered with an encrusting
bryozoan identified by R. C. Osburn as Hippothoa hyalina (L.).

Depth: Intertidal to 23 fathoms; to 70 fathoms, G. E. MacGinitie,
collector, specimen in Hopkins Marine Station collection. '

Size and sex: The Hancock series contains males from 7.2 to 23.4
mm, and females from 7.7 to 19.3 mm, ovigerous females 12.4 to 19.3
mm. A 19 mm male from Coos County, Oregon, has a much less crested
manus than males of comparable size from south central California.
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Breeding: Females with eggs were taken in Mendocino County,
California, in June, in Sonoma County in January, February, and
March, in Monterey County in February and August, San Luis Obispo
County in December, Santa Barbara County in March, and off Santa
Cruz Island in December.

Remarks: The southern limit of range of Mimulus foliatus, long
established as Monterey Bay (with the exception of an unsubstantiated
record from Mazatlan of A. Milne Edwards), has been extended south-
ward to Point Arguello by Hancock Foundation collectors, and to Santa
Rosa and Santa Cruz Islands by Velero dredgings.

Genus PUGETTIA Dana

Pugettia Dana, 1851a, p. 268; 1851b, p. 433; 1852, pp. 84, 116; 1853,
p. 1421. Holmes, 1900, p. 24. Stimpson, 1907, p. 24. Schmitt, 1921,
p. 205. Rathbun, 1925, p. 167.

Epialtus (Taliepus) A. Milne Edwards, 1878, p. 138 [part: E. (T.)
productus].

Type: Pugettia gracilis Dana, by subsequent designation of Miers
(1879, p. 650).

Description: Carapace suboblong or ovate-oblong, tuberculate or
uneven, with two prominent, angular, lateral projections, separated by a
concave interspace. Supraorbital eave well developed, advanced to form
a preocular tooth; postorbital tooth commonly formed by the anterior
angle of the hepatic expansion. Rostrum bifid. Antennae visible at sides
of rostrum, basal article rather broad, next two articles flattened. Merus
of maxillipeds broad, anterolateral angle dilated, anterointernal angle
notched for the insertion of the palpus. Chelipeds of male well developed,
merus trigonal, palm dilated and compressed, fingers usually gaping at
base. Ambulatory legs subcylindrical, the penultimate article not dilated
and compressed.

Abdomen composed of seven segments in both sexes. (Rathbun, 1925)

The genus characterized above includes one species, Pugettia pro-
ducta (Randall), which has been regarded as an Epialtus, sensu lato,
by authors prior to Rathbun (1925), and as an Epialtus (Talicpus),
sensu stricto, by A. Milne Edwards (1878). Although of large size, it
is here treated under Dana’s genus, rather than A. Milne Edwards’s
group, out of consideration for its depressed carapace, that of Taliepus
nuttalli and its congeners, T'. dentatus and T. marginatus, being highly
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convex. The male first pleopod, which is quite similar to that of Pugettia
quadridens (De Haan) (cf. Shen, 1932, text-fig. 28¢), would appear to
support this view.

Range: Eastern Pacific from Attu Island, Aleutian Islands, to
Magdalena Bay, Lower California, Mexico; Guadalupe Island; shore
to 65 fathoms, Western Pacific south to Hong Kong and including
Japan; Indo-Australia. In the Western Pacific to 335 fathoms.

Contains six American species, one of which is new to science.

Key to THE AMERICAN Species oF THE GENUS Pugettia

la. A smaller secondary spine between postorbital and hepatic spines
at a slightly lower level . . . . . . . wvenetize
1b. No smaller secondary spine between postorbital and hepatic
spines at a slightly lower level
2a. Hepatic projection a transverse spine not joined with postor-
bital spine by a lateral expansion of the carapace. Legs very
long and slender
3a. Postorbital projection an ovate lobe inclined in the
adult at a plane perpendicular to the hepatic spine .
" 1111
3b. Postorbital projection a slender spine inclined in the
same horizontal plane as the hepatic spine. Guadalupe
Islandonly . . . . . . . . .  hubbs
2b. Hepatic projection a triangular tooth, joined completely or
incompletely with postorbital spine by a lateral expansion
of the carapace
4a. Carapace smooth; sides subparallel. No constriction
between hepatic and branchial tooth. Legs short and
stout . . . . . . . .+ . . producta
4b. Carapace tuberculate ; sides not subparallel. A constric-
tion between hepatic and branchial tooth. Legs longer
than in 4a
5a. Tubercles uneven. Hepatic tooth broadly joined to
postorbital, its outer margin trending toward the
longitudinal. Legs shorter thanin 5b .  gracilis
5b. Tubercles of a size. Hepatic tooth deeply separated
from postorbital, its outer margin trending to-
ward the transverse. Legs moderately long and
slender . . . . . . . . richi
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Pugettia producta (Randall)
Plate L, Fig. 2; Plate 19
Epialtus productus Randall, 1839, p. 110. Gibbes, 1850, p. 173. Dana,
1852, p. 133; 1855, pl. 6, figs. 2a, 2b. Stimpson, 1857b, p. 457;
1857¢c, p. 219; 1907, p. 26. Lockington, 1877c, p. 77. R. Rathbun,
1884, p. 778, pl. 268. Ortmann, 1893, p. 42. Newcombe, 1893,
p. 22; 1898, p. 76. Rathbun, 1894, p. 638; 1904, p. 173. Calman,
1898, p. 260. Doflein, 1899, p. 183. Holmes, 1900, p. 22. Wey-
mouth, 1910, p. 28, pl. 3, fig. 9. Baker, 1912, p. 100. Taylor, 1912,
pp. 191, 208. Hilton, 1916, p. 69 (part: not fig. 16). Way, 1917,
p. 369, fig. 25. Schmitt, 1921, p. 201, text-fig. 124. Johnson and
Snook, 1927, p. 367, fig. 318.
Epialtus (Taliepus) productus, A. Milne Edwards, 1878, p. 138.
Pugettia producta, Rathbun, 1925, p. 167, pls. 56, 57, text-figs. 62, 63;
1926, p. 23. G. M. Smith, 1928, pp. 164, 165. Hart, 1930, p. 106;
1940, p. 97. Glassell, 1935, p. 105. MacGinitie, 1935, p. 713.
Ricketts and Calvin, 1939, p. 80, pl. 15. MacKay, 1942, p. 5,
fig. 5; 1944, p. 149, text-fig. 2.
Puggettia producta, Clemens, 1933, p. 51.
Type: Female holotype, originally deposited in the Museum of the
Philadelphia Academy of Sciences, no longer extant.
Type locality: Upper California, Thomas Nuttall, collector.
Localities subsequently reported, with collectors: West coast ot
North America, G. Suckley, Pacific Railroad Survey (Rathbun, 1894).
British Columbia: Queen Charlotte Islands: Houston-Stewart
Channel near Rose Harbour, Moresby Island (Hart, 1940). Vancouver
Island : Beaver Harbor, Queen Charlotte Sound, and Barclay [Barkley?]
Sound, 4lbatross (Rathbun, 1894) ; Esperanza Inlet and Nootka Sound
(Hart, 1940); Clayoquot Sound (Newcombe, 1893; Hart, 1940);
Ucluelet, Geological Survey of Canada (Rathbun, 1925); Comox,
Albatross, and W. Spreadborough (Rathbun, 1925) ; Comox to Victoria
(Newcombe, 1893); Departure Bay (Taylor); Denman Island and
Gabriola Island, Taylor Bay, 4lbatross (Rathbun, 1925) ; Brentwood
Bay, Gonzales Point, and Parry Bay (Hart, 1930); Sydney, G. M.
Smith (Smith); Victoria, C. F. Newcombe (Rathbun, 1894) and
Nichols (Rathbun, 1925). Boundary Bay (MacKay, 1944). Order
uncertain: Union Bay (Rathbun, 1925).
Woashington: San Juan Islands: Sucia Island, 4lbatross (Rathbun,
1925) ; Friday Harbor (Way). Strait of San Juan de Fuca, D. S.
Jordan (Rathbun, 1894). Puget Sound: U. S. Exploring Expedition
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(Dana, 1852), G. Suckley (Stimpson, 1857b), Bashford Dean (Cal-
man) ; Marrowstone Point near Port Townsend, and Dockton, 4lbatross
(Rathbun, 1925); Port Ludlow, W. H. Dall (Rathbun, 1894),
Albatross (Rathbun, 1925) ; Port Orchard, O. B. Johnson and U. S.
Fish Commission (Rathbun, 1894) ; Oyster Bay, W. L. McAtee (Rath-
bun, 1925). Mouth of Columbia River, Trowbridge (Stimpson, 1857b).

Oregon: None.

California: “California,” G. Schneider (Ortmann), T. B. Wilson,
E. Samuels (Rathbun, 1925). Mendocino, A. Agassiz (Ortmann) ;
Tomales Bay, E. Samuels (Stimpson, 1857b); Pt. Reyes, Campbell
(Rathbun, 1925); Farallon Islands, Trowbridge, and San Francisco
Bay entrance (Stimpson, 1857b) ; Sausalito, Point Bonita, and Presidio
east of Fort Point, 2-3 fathoms, Albatross (Schmitt, 1921); San
Francisco (Stimpson, 1857c); D. S. Jordan (Rathbun, 1894), North
Pacific Exploring Expedition (Stimpson, 1907); Pillar Point, Half-
moon Bay, 4lbatross and C. F. Baker (Rathbun, 1925); Santa Cruz,
J. S. Kingsley (Rathbun, 1925); Elkhorn Slough (MacGinitie) ;
Monterey Bay, 4lbatross and Harold Heath (Rathbun, 1894, 1925),
{Doflein, Weymouth) ; Monterey, Trowbridge (Stimpson, 1857b), D.
S. Jordan, H. Hemphill, A. S. Taylor (Rathbun, 1894) ; Pacific Grove,
J. C. Brown, J. E. Benedict, T. S. Oldroyd (Rathbun, 1925) ; Santa
Barbara, W. G. W. Harford (Lockington), Shoemaker, D. S. Jordan
(Rathbun, 1894) ; Santa Rosa Island, W. G. W. Harford (Locking-
ton) ; Venice, Portuguese Bend, and Santa Monica Bay, 4nton Dohrn
(Rathbun, 1925); San Pedro, D. S. Jordan (Rathbun, 1894) and
E. P. Chace, 4nton Dokrn (Rathbun, 1925); Laguna Beach (Baker,
Hilton) ; Santa Catalina Island: Catalina Harbor, W. H. Dall, and
Avalon Bay, Anton Dokrn (Rathbun, 1894, 1925); San Clemente
Island, E. A. Mearns, H. N. Lowe, T. L. Casey (Rathbun, 1925);
La Jolla, Albatross and W. L. Schmitt (Rathbun, 1925); Pt. Loma,
Albatross (Rathbun, 1894) ; San Diego, D. S. Jordan, Rosa S. Eigen-
mann, H. Hemphill (Rathbun, 1894).

Lower California, Mexico: Ensenada (Glassell) ; [Santa] Rosalia
Bay, A. W. Anthony (Rathbun, 1925).

Locality unknown: Krieger (Ortmann).

Fossil: California Pleistocene: Rincon del Potrero, Santa Monica;
Nob Hill and Deadman Island, San Pedro (Rathbun, 1926).

Atlantic analogue: None. A Pacific north temperate species.
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Diagnosis: Sides of carapace subparallel; no constriction at base of
hepatic tooth ; hepatic tooth large, rectangular, and broadly but distantly
joined with postorbital. Carapace smooth and bare, branchial tooth
scarcely projecting laterally. Rostrum small, horns separated by a sinus
equal to one horn inverted. A preorbital tooth. Legs short and stout,
propodi unarmed. Male first pleopod with a blunt tip and two opposing
channeled projections, one on either side of a median cleft; a “tongue”
in opening.

Description: Carapace smooth and not distinctly areolated. Rostrum
deeply notched, the inner margins of the horns slightly concave, the
outer convex. A small, triangular preorbital tooth; postorbital tooth
small. Margin between the postorbital and the large tooth at the
anterolateral angle concave and transverse. About midway between the
anterolateral tooth and the posterior margin of the carapace, a large
tooth pointing forwards and outwards; sides of the carapace in front
of the posterior teeth nearly parallel; posterior margin with a strong
convexity in the middle.

Chelipeds stouter, and except in old males, shorter than the first
ambulatory legs; carpus carinate on the outer side; hand long and
narrow, palm oblong, subcarinate above, becoming inflated with age;
fingers slender, bent downward and curved inward, the inner margins
dentate and contiguous throughout their length; in old males becoming
more or less gaping at the base.

Ambulatory legs successively decreasing in length posteriorly,
penultimate articles subcarinate, dactyls slender, spinulous below, and
terminating in sharp, slender claws.

Abdomen of the female subelliptical, the last somite triangular.
(Holmes, modified) Abdomen of the male with sixth segment longer
than fifth, both segments wider than long. (Rathbun, 1925)

Material examined: 484 specimens from 133 stations. (See Table
33) From Rosario Beach, Skagit County, Washington, to Asuncién
Point, Lower California, Mexico, and including the islands of Santa
Cruz, Santa Barbara, San Nicolas, Santa Catalina, and San Clemente,
California, and San Benito, Lower California.

Measurements: The dimensions of the largest male and female in
Hancock collections are given in tabular form for purposes of com-
parison. The male is not the largest on record, a male measuring 107
[not 170] by 93 mm and a female measuring 92 by 78 mm having been
recorded by Weymouth (1910, p. 28). Measurements are in millimeters.
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Ovigerous
Male Female
Length of carapace 71 69
Width at branchial level 62 59
‘Width at hepatic level 55 52
Length of rostrum 9 8
‘Width of rostrum 11 1
Length of cheliped 89 65
Length of chela 42 30
Length of dactyl 25 17
Length of ambulatory legs: First 114 —_
Second 101 79
Third 92 73
Fourth 83 68

From the above measurements it will be seen that, of two specimens
of almost identical carapace measurement, the cheliped and walking legs
of the male are appreciably longer than those of the female.

Color in life: Reddish to olive brown mottled with small, round
spots of a darker hue. (Holmes) Varies from dark brown to tan, the
lighter shades being found in young and apparently recently molted
individuals, in which also the dark spots mentioned by Holmes are in-
conspicuous or absent. Under parts reddish, often a bright brick red,
sometimes with light markings on the coxae of the ambulatory legs and
on the external maxillipeds. (Weymouth) Dorsal parts dull brownish
green, ventral parts light tan; sternum, mouth parts, and chelipeds
often marked with bright red; body often mottled with spots of darker
color. (Way) Dark brown, greenish brown, or even a bright red on
the dorsal surface; ventral side lighter. (MacKay)

Habitat : Wharf piles, floating kelp, and buoys. (Weymouth) Young
very common in tidepools clinging to Fucus and other brown algae;
mature specimens found only in kelp beds. (Baker) Quite plentiful
among FEnteromorpha, but seems to prefer beds of Zostera. (Mac-
Ginitie) Protected outer coast; rocky shores; low-tide horizon, protected
rock and seaweed. Occurs frequently on strands of Egregia. (Ricketts
and Calvin) Specimens examined had numerous barnacles on carapaces.
(MacKay) Infection with Sacculina mentioned by Weymouth (1910)
and MacGinitie (1935).

Depth: Common to 40 fathoms. (Way) This was the maximum
depth from which specimens were recovered at Santa Barbara Island
by the Velero II1. At the great majority of stations, however, collecting
was intertidal,
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Size and sex: Although the series examined is not as rich in specimens
under 8 mm as that of Taliepus nuttalli, it is possible to piece together a
similar account of post-larval development. The smallest specimens,
slightly over 3 mm in length, are constricted about the middle of the
carapace, suggesting the young of Pugettia richi. 5 mom specimens have
attained the characteristic straight-sided appearance of the adults, but are
proportionately more slender. By 8 mm sex can be determined with
certainty, although the first pleopod of the male is but little longer
than the second and extends only half way to the tip of the abdomen.
Specimens from 8 to 15 mm possess two gastric tufts of hair which
persist in some individuals, especially females, to 35 mm or over. Young
of this age also have the margins of the carapace fringed with soft pile,
with clusters of clavate hairs at the tips of the rostral, orbital, and
Iateral marginal spines, which are acutely spinulous. A few clavate hairs
at the upper distal extremities of the meral and propodal segments of
the walking legs are usually present. As in the young of Taliepus nut-
talli, the concave inner margins of the rostral horns are fringed with
slender, club-tipped hairs which crisscross in a fine network. Unlike that
species, the velvet stage seems to be not so much a matter of age as
environment, only those specimens taken from Anaheim Slough and in-
side the breakwater at Corona del Mar, California, showing the downy
carapace covered with sediment. Older specimens appear to lose the
tufts and marginal hairs, the acute spinules of the marginal prominences
wearing down to blunt teeth. The hooked hairs on the rostrum are
retained and serve for the attachment of bits of algae which afford
concealment.

While the average size of the ovigerous females is about 48 mm,
specimens bearing eggs range from 26 to 69 mm, Males taken with the
48 mm females, of like size and presumably sexually mature, lack the
tremendously large chelipeds with their widely gaping fingers attributed
to the very old in this species (cf. Rathbun, 1925, p. 169). Specimens
from Oregon are noticeably larger than those from southern California.

Breeding: Gravid females were found commonly at Coos Bay,
Oregon, in June and July, in Sonoma County, northern California, from
October to February, and at Dillon Beach, Marin County, in August
and November, In southern California, where winter collecting has been
the rule, females with ova have been taken from November to February,
and in Lower California in January, March, and June.

Remarks: The range of the species has been extended southward from
Santa Rosalia Bay to Asuncién Point, Lower California, including the
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Mexican islands of San Benito. It is absent, however, from Guadalupe
Island, where Taliepus nuttalli is the abundant large kelp crab. The
118 specimens from 16 Oregon stations and the 74 specimens from 26
California stations north of Tomales Bay supplement knowledge of the
species in the Pacific Northwest, no specimens having been listed by
Rathbun (1925, p. 170) from this portion of its range.

Pugettia richi Dana
Plate L, Fig, 3; Plate 20, Fig. 1

Pugettia richii Dana, 1851a, p. 268 ; 1852, p. 118; 1855, pl. 4, figs. 4a-e.
Stimpson, 1857b, p. 457. Lockington, 1877¢, p. 76. Miers, 1886, p.
40. Newcombe, 1893, p. 21; 1898, p. 76. Rathbun, 1894, p. 71;
1904, p. 173; 1925, p. 176, text-fig. 66; 1926, p. 23. Holmes,
1900, p. 24. Weymouth, 1910, p. 30, pl. 4, fig. 11. Taylor, 1912,
- pp. 191, 209. Hilton, 1916, p. 92. Nininger, 1918, p. 41, fig. 30.
~ Schmitt, 1921, p. 207, pl. 33, fig. 6, text-fig. 129. Johnson and
Snook, 1927, p. 369, figs. 322, 324. ?Queen, 1930, p. 397, fig. 6.
Hart, 1940, p. 98; 1953, p. 140.
Pugetia richii, Clemens, 1933, p. 51.
Pugettea [sic] dalli, Meredith, 1939, p. 105 (figured). Not P. dalli
Rathbun.

Type: Male holotype, length 50.8 mm, no longer extant.

Type locality: “In mari juxta Californiam.” California, probably
San Diego (Stimpson, 1857b, p. 457) ; William Rich, botanist, U. S.
Exploring Expedition, collector.

Localities subsequently reported, with collectors: British Columbia:
Goose Island, 52° N latitude (Hart, 1953). Vancouver Island: Espe-
ranza Inlet, Nootka and Clayoquot Sounds (Hart, 1940) ; Clayoquot
and Barclay [Barkley?] Sounds (Newcombe, 1893); Ucluelet,
Geological Survey of Canada (Rathbun, 1925); Barclay Sound,
Albatross, and Victoria, C. F. Newcombe (Rathbun, 1894).

Woashington: Friday Harbor, San Juan Islands (Queen); Docton,
Puget Sound, 4lbatross (Rathbun, 1925).

Oregon: None.

California: Humboldt Bay, Scripps Institution, and Mendocino, A.
Agassiz (Rathbun, 1925) ; Monterey Bay, 4lbatross (Rathbun, 1894),
to 15 fathoms (Weymouth), Harold Heath (Rathbun, 1925);
Monterey, H. Hemphill, D. S. Jordan (Rathbun, 1894) ; Pacific Grove,
J. O. Snyder, J. C. Brown, T. S, Oldroyd (Rathbun, 1925); Santa
Catalina Island, 50 fathoms, H. N. Lowe; Venice, to 24 fathoms,
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Anton Dohrn; near Point del Rey, Santa Monica Bay; San Pedro, E.
P. Chace; and Long Beach, H. N. Lowe (all Rathbun, 1925) ; Laguna
Beach (Hilton ; Nininger) ; La Jolla, W. L. Schmitt (Rathbun, 1925} ;
San Diego, H. Hemphill (Lockington) ; Rosa Smith (Rathbun, 1894) ;
San Diego Bay, 6.5 fathoms, 4lbatross (Rathbun, 1925).

Fossil: California Pleistocene: Nob Hill and Deadman Island, San
Pedro; Signal Hill (Los Cerritos) ; Spanish Bight, San Diego (Rath-
bun, 1926).

Atlantic analogue: None. A Pacific north temperate species.

Diagnosis: Carapace constricted at base of hepatic tooth; hepatic
tooth narrow and incompletely joined to postorbital, its outer margin
trending in a transverse direction. Carapace tuberculate, tubercles of a
size. Surface of external maxillipeds smooth and devoid of furrows.
Legs moderately long, meri and propodi noncarinate, male cheliped
massive but uncrested. Male first pleopod with tip thickened and
pointed, two strong opposing projections, one on either side of median
cleft; an intervening rounded lobule.

Description : Carapace ovate, tuberculated ; median region tumid and
furnished with four tubercles, the three anterior ones nearly abreast
(the anterior one a little in advance of the others) ; two double rows
of curved setae in front of the lateral tubercles, and two similar rows
on the rostrum. Cardiac and intestinal regions each furnished with a
tubercle; two tubercles on the branchial region, the one situated before
the other. Rostrum prominent, the horns divaricate and convex above,
the triangular notch between them hairy. Supraorbital tooth acute and
directed forward, outward, and upward. Postorbital tooth acute and
triangular. Behind the postorbital [tooth] a large, rather slender tooth
projecting laterally, the tip curving forwards. At the posterolateral
angle of the carapace a prominent, pointed tubercle; in front of it the
margin furnished with curved setae. A spine on the subbranchial region
below the middle of the space between the posterolateral tubercle and
the large, curved tooth. Pterygostomian region with three to six small
teeth. Surface of the ischium of the maxillipeds plane, but sometimes
bearing a trace of a longitudinal groove; exognath not grooved.

Chelipeds large in the adult males, much shorter and more slender in
the females; the merus bearing a few tubercles on the upper side but no
carina ; the inner side sometimes becoming strongly ridged in adult males,
but generally rounded in young males and females; the carpus with two
or three cristae becoming more prominent in old males; hands com-
pressed, the upper edge acute; fingers shorter than the palm, and gaping
at the base in old males.
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Legs subcylindrical and crossed by light-colored bands; merus and
propodus not crested. (Holmes, modified)

Material examined: A total of 274 specimens from 99 stations, di-
vided as follows: (See Table 34)

Allan Hancock Foundation material : 237 specimens from 91 stations.

Provincial Museum material: 2 specimens from one station.

Hopkins Marine Station material: 35 specimens from 7 stations.

From S. Bottle Island, Vancouver Island, British Columbia, to San
Geronimo Island, Lower California, Mexico.

Measurements : Largest specimen, a male: length 40.6 mm, branchial
width 31.4 mm, hepatic width 26.2 mm, rostrum 9.1 mm, basal width
6.9 mm, cheliped 45 mm, chela 19.8 mm, dactyl 10.5 mm, ambulatory
legs 51.5, 40, 35.5, and 32 mm, respectively. Ovigerous female: length
29.7 mm, branchial width 21.9 mm, hepatic width 18.7 mm.

Color in life: Red, varying from bright to dark and often closely
matching certain of the encrusting corallines. (Weymouth)

Habitat: Found abundantly between tides, usually where there is a
growth of algae or coralline. The young are found among the roots of
eel-grass and often in the burrows of the pistol [shrimp], Crangon.
Frequently overgrown with hydroids and coralline. (Weymouth)

Depth: Usually intertidal, but recovered from a maximum depth of
53 fathoms, off Santa Cruz Island, by the Velero II1.

Size and sex: The largest specimens come from the northern part of
the range and so are not represented among Hancock collections. Hart
(1940) records from British Columbia a male measuring 44 by 36 mm
and a female measuring 33 by 26.5 mm.

Breeding : Egg bearing females were obtained by Weymouth (1910)
at Monterey in June, July, and early January. Evidence of both summer
and winter breeding was also obtained by Hancock Foundation parties,
who found ovigerous females in Marin County in November, in Mon-
terey County in February and in August, in San Luis Obispo County in
December, in the Northern Channel Islands in April, October, and
December, in Los Angeles County in August, December, and January,
and in Lower California in June.

Remarks: Long believed to attain its southern limit of range at San
Diego, Pugettia richi has been found at half a dozen stations in northern
Lower California as a result of collecting done by C. L. Hubbs, E. Yale
Dawson, M. Woodbridge Williams, William K. Emerson, and the
Velero IV, and is now known to extend as far south as San Geronimo
Island, Mexico.
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Pugettia gracilis Dana
Plate L, Fig. 4; Plate 20, Fig. 2

Pugettia gracilis Dana, 1851a, p. 268; 1852, p. 117; 1855, pl. 4, figs.
3a-c. Stimpson, 1857b, p. 456. Lockington, 1877c, p. 76. Miers,
1879c¢, p. 650; 1886, p. 40. S. I. Smith, 1880, p. 210. Newcombe,
1893, p. 22; 1898, p. 76. Rathbun, 1894, p. 69; 1904, p. 173 ; 1925,
p. 172, pl. 58, text-figs. 64, 65. Calman, 1898, p. 260. Walker,
1898, p. 274. Holmes, 1900, p. 25. Lenz, 1901, p. 452. Weymouth,
1910, p. 29, pl. 4, fig. 10. Taylor, 1912, pp. 191, 208. Way, 1917,
p. 370, pl. 82, fig. 21. Schmitt, 1921, p. 206, pl. 33, fig. 7, text-figs.
128a, 128b. Johnson and Snook, 1927, p. 368, fig. 322. G. M.
Smith, 1928, pp. 164, 165. Hart, 1930, p. 106; 1940, p. 97. Mac-
Kay, 1931, p. 187; 1944, p. 149, text-fig. 2. Clemens, 1933, p. 51.
Ricketts and Calvin, 1939, p. 166.

Pugettia lordii Spence Bate, 1864, p. 662 ; type locality, Esquimalt Har-
bor, Vancouver Island, British Columbia; type in British Museum;
1865, p. 486; 1866, p. 265, pl. facing p. 262, fig. 3.

Pugettia quadridens var. gracilis, Ortmann, 1893, p. 43.

Type: Male and immature female, cotypes, M.C.Z. No. 1237.

Type locality: “In maris Oregonensis freto ‘Puget.’” Puget Sound,
[Washington], U. S. Exploring Expedition.

Localities subsequently reported, with collectors: Alaska: Aleutian
Islands: Chichagoff Harbor, Attu Island, 5-7 fathoms; Kiska Harbor,
Kiska Island, 10 fathoms; Amaknak Island; Nazan Bay, Atka Island;
Imagnee Pinnacle, Captains Bay, Unalaska Island, 8-20 fathoms, all by
W. H. Dall (Rathbun, 1894); Unalaska Island, S. Applegate, and
Dutch Harbor, W. R, Coe (Rathbun, 1894, 1904). Alaska Peninsula:
Bellkoffsky Bay, 15-25 fathoms; Popoff Strait, 6 fathoms; Shumagin
Islands; Chirikoff Island, all by W. H. Dall (Rathbun, 1894); Fox
Island, Kincaid (Rathbun, 1904). Southeastern Alaska: Kodiak Island,
W. J. Fisher, 4lbatross, and W. R. Coe (Rathbun, 1894, 1904) ; Mid-
dleton Island, 10-12 fathoms, Port Mulgrave, Yakutat Bay, 6-40 fath-
oms; Lituya Bay, 6-9 fathoms, all by W. H. Dall (Rathbun, 1894) ;
Virgin Bay, W. R. Coe, and Orca (Rathbun, 1904) ; Yakutat, Harri-
man Expedition (Rathbun, 1904) ; Alert Bay, Cormorant Island, W. H.
Jones (Rathbun, 1894) ; Sitka, Comdr. L. A. Beardslee and F. Bischoft
(Rathbun, 1894, 1904); Ward Cove, Revillagigedo Island, T. H.
Streets (Rathbun, 1894). Order uncertain: Mutiny Bay (Lockington).
For additional records see Rathbun (1925).
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British Columbia: Port Simpson, G. M. Dawson (S. I. Smith);
between Metlakatla and Prince Rupert, Kaien Island, Digby Island, and
Prince Rupert, D. C. G. MacKay (MacKay, 1931); Fort Rupert
[Prince Rupert?], H. I. Smith (Rathbun, 1925). Queen Charlotte
Islands: G. M. Dawson (S. I. Smith), (Newcombe, 1893); Tledoo
Village, Graham Island, J. G. Swan (Rathbun, 1894) ; Flamingo Har-
bor, Louscoone Bay, and Houston-Stewart Channel near Rose Harbor,
Moresby Island (Hart, 1940). Vancouver Island: (Lockington) ; Es-
peranza Inlet, Nootka Sound, and Clayoquot Sound (Hart, 1940);
Clayoquot Sound (Newcombe, 1893) ; Ucluelet, Geological Survey of
Canada (Rathbun, 1925) ; Barclay [Barkley?] Sound, 4lbatress (Rath-
bun, 1894) ; Comox, Nanaimo, and Victoria (Newcombe, 1893) ; Banks
Island, Hope Island, and Departure Bay (Taylor) ; Gonzales Point and
Parry Bay (Hart, 1940) ; Pender Islands and Denman Island, 4lbatross
(Rathbun, 1925); Victoria and Esquimalt Harbor, 8 fathoms, J. K.
Lord (Spence Bate, 1866, as Pugettia lordii) ; Sidney, G. M. Smith (G.
M. Smith). Bare Island, between Vancouver Island and mainland,
Schauinsland (Lenz). Mouth of Fraser River, J. K. Lord (Spence Bate,
1864) ; Boundary Bay (MacKay, 1944). Order uncertain: Otter Bay,
Albatross (Rathbun, 1925).

‘Washington: San Juan Islands: Canoce Island, Turn Island, San
Juan Island, and Upright Channel (Way). Strait of San Juan de Fuca,
D. S. Jordan, Neah Bay, J. G. Swan, and Port Angeles, U. S. Fish Com-
mission { Rathbun, 1894). Puget Sound: D. S. Jordan (Rathbun, 1894),
Bashford Dean (Calman), W. A. Herdman (Walker), J. S. Kingsley
(Rathbun, 1925) ; Port Townsend, A4lbatross (Rathbun, 1894) ; Kala
Point, 14-17 fathoms, Port Townsend Bay, and Kilisut Harbor, 41ba-
tross (Rathbun, 1925) ; Port Ludlow, S. Bailey and W. H. Dall, and
Port Orchard, O. B. Johnson (Rathbun, 1894).

Oregon: None.

California: Northern California (Holmes) ; Mendocino, A. Agassiz
(Rathbun, 1925) ; Farallon Islands (Holmes). ?San Luis Obispo (Lock-
ington).

Atlantic analogue: None. A Pacific boreal species.

Diagnosis: Carapace constricted at base of hepatic tooth; hepatic
tooth broad and completely joined to postorbital, its outer margin trend-
ing in a longitudinal direction. Carapace tuberculate, tubercles uneven.
Ischium and exognath of external maxilliped furrowed. Legs short, meri
and propodi carinate above; male cheliped massive, manus compressed,
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carpus crested. Male first pleopod with thick, acute tip opposed by a
single grooved projection; between these two smaller lobes, one on each
side of opening.

Description: Carapace lyrate to broadly ovate, tuberculate; four
median tubercles, two gastric (the anterior one small), one cardiac and
one intestinal ; two large branchial tubercles, and one protogastric tuber-
cle. A tuft of setae proceeding from each tubercle; from the protogastric
pair two rows of curled setae running forward and inward ; upper surface
and margins of rostrum, as also the subbranchial regions, setiferous. Lat-
eral projections broad, the anterior one large and winglike, its anteroex-
ternal angle advanced in a tooth, its posterior margin nearly longitudinal ;
the posterior projection smaller, posterior end spiniform, anterior end
lobiform. Postorbital tooth broad, separated from the broad supraocular
eave by a narrow fissure. Quter margins of rostral horns subparallel,
convex near tips; Inner margins concave.

‘The basal article of the antennae bearing a tooth at the anteroexternal
angle; flagellum not reaching end of rostrum. A row of tubercles on
pterygostomian region.

Chelipeds large and strong. Merus triangulate, margins cristate;
superior crest with three or more teeth; outer surface crossed by a blunt
ridge. Carpus with two longitudinal crests ; upper surface with an oblique
ridge, outer surface uneven. Propodus very broad, compressed, and with
a superior crest ; inferior margin with a prominent posterior lobe. Fingers
in adult males widely gaping; cutting edges dentate; a large tooth near
base of dactylus.

Ambulatory legs stout, obscurely tuberculate. (Rathbun, 1925, modi-
fied)

Material examined: A total of 167 specimens from 43 stations or
localities, divided as follows: (See Table 35)

Allan Hancock Foundation and related material : 150 specimens from

35 stations.

Provincial Museum material: 6 specimens from 3 localities.

Hopkins Marine Station material : 8 specimens from 3 localities.

California Academy of Sciences material: 3 specimens from 2 locali-

ties.
From Dutch Harbor, Unalaska, to Monterey Bay, California. Lock-
ington’s San Luis Obispo record needs verification,

Measurements: Largest specimen, a male: length 35.5 mm, branchial
width 26.5 mm, hepatic width 24.0 mm, rostrum 7.5 mm, basal width
5.0 mm, cheliped 41 mm, chela 21 mm, dactyl 10.5 mm, ambulatory legs
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43 (39), 32, 28.5, and 27 mm, respectively. Ovigerous female: length
33.5 mm, branchial width 25.0 mm, hepatic width 21.2 mm, cheliped 34
mm, first ambulatory leg 39 mm.

Color in life: Dorsal surface usually greenish brown, ventral side
very much lighter. Those found among algae are a brilliant red. (Way)
Greenish brown to reddish. (MacKay)

Habitat: Abundant everywhere in the region [San Juan Islands] in
eel grass (Zostera marina), on kelp, and on piles under docks. (Way)
Among eel grass and Ulpa, and at Parry Bay among kelp ribbons. ( Hart)
Bay and estuary; rocky shores; low-tide horizon, rock and seaweed.
(Ricketts and Calvin)

Depth: Common to at least 40 fathoms. (Way) Puget Sound and
Monterey Bay specimens were dredged at moderate depths; San Juan
Channel specimens are from 60-62 fathoms.

Size and sex: Males in the present series are from 15.8 to 35.5 mm,
females from 16.4 to 37.4 mm, ovigerous females from 23.0 to 33.5 mm,
and young to a minimum of 4.5 mm. The largest male recorded meas-
ured 67 x 45 mm (Way) ; the largest female measured 44 x 30 mm
(Walker).

Breeding : Ovigerous females were encountered at Coos Bay, Oregon,
in late June, when 14 of 16 specimens were with ova, and in mid-July, at
Bodega Bay, California, in March, and at Stewart’s Point in November.

Remarks: With no previous records from Oregon and only two valid
records from northern California, the 90 specimens from 14 Oregon
stations and the 16 specimens from 7 California stations north of San
Francisco obtained by Hancock Foundation field parties may be consid-
ered as adding considerably to our knowledge of the distribution of the
species. Specimens in the collection of the Hopkins Marine Station,
Pacific Grove, definitely establish the presence of the species in Monterey
Bay, although not intertidally.

Pugettia dalli Rathbun
Plate L, Fig. 6; Plate 21, Fig. 1

Pugettia dalli Rathbun, 1893b, p. 232; 1904, p. 173, pl. 2, figs. 1, la;
1925, p. 178, pl. 59, figs. 1-4, text-fig. 67. Holmes, 1900, p. 26.
Nininger, 1918, p. 41, figs. 26, 28 (not figs. 25, 27, 29). Schmitt,
1921, p. 208, pl. 33, fig. 5. Johnson and Snook, 1927, p. 369, fig. 322.

Not Pugettea dalli, Meredith, 1939, p. 105 (figured).

Type: Male holotype, U.S.N.M. No. 17506.
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Type locality : Southern California, and most certainly Catalina Har-
bor; Santa Catalina Island (cf. Rathbun, 1925, p. 178, footnote) ; W.
H. Dall, collector.

Localities subsequently reported, with collectors: California: Off
Santa Cruz Island, 30 fathoms, A4lbatross (Rathbun, 1925) ; Santa Cata-
lina Island, J. G. Cooper, Isthmus Harbor and Avalon Bay, 4nton
Dokrn (Rathbun, 1893b, 1925) ; between Venice and Rocky Point, and
Point Fermin, 4dnton Dohrn; Point Vicente, San Pedro, and San Cle-
mente Island, H. N. Lowe; Point Fermin and off Wilmington, 20 fath-
oms, Albatross (all Rathbun, 1925); Laguna Beach (Nininger); La-
guna Beach, W. A. Hilton, La Jolla, Scripps Institution, and San Diego
Bay, Albatross (Rathbun, 1925) ; San Diego, C. R. Orcutt, H. Hemp-
hill (Rathbun, 1893b) ; 5.2 miles off Point Loma Light, 55-58 fathoms,
Albatross (Rathbun, 1925).

Lower California, Mexico: San Geronimo Island, A. W. Anthony
(Rathbun, 1925).

Atlantic analogue: None. A southern California-west coast of Lower
California endemic species.

Diagnosis: Carapace densely covered with minute vesicles. Hepatic
projection a transverse spine ; postorbital projection an ovate lobe directed
forward and inclined at a plane perpendicular to it. Branchial spine stout,
upturned. Rostral horns slender, divergent. A large lobe on outer margin
of basal antennal article; three smaller lobes on each pterygostomian
region. Male manus cristate ; carpus bicarinate. Male first pleopod with
conical tip opposed by two elongate, channeled projections; an interven-
ing, suberect lobule.

Description: A small species. Carapace subtriangular; in its perfect
state covered with short cutaneous vesicles forming prominences on the
protogastric, mesogastric, cardiac, intestinal, hepatic, and branchial region
(3 dorsal). The anterior part of the protogastric region, as well as the
rostrum and the anterolateral margin of the branchial region, covered
with curled setae. With these coverings removed, a large tubercle seen
on the cardiac and intestinal regions and on each protogastric lobe;
median gastric tubercles obsolescent ; branchial regions not areolate. Lat-
eral margins with two spines, the hepatic one slender, transverse or nearly
so, and almost horizontal, the branchial spine stouter and upturned.
Postocular tooth thin, obtuse, its upper surface flattened in a smooth oval
plate inclined downward from the horizontal at an angle of about 45
degrees. Rostral horns more slender than in Pugettia richi, widely diver-
gent. Preocular tooth acuminate. Antennae exceeding rostrum; a large
lobe on outer margin of basal article.
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Chelipeds strong; merus with a prominent thin and irregular carina
on margins; carpus strongly carinate above and on inner margin, outer
and upper surfaces irregularly ridged ; hand large, compressed, margins
thin; palm nearly as broad as long; fingers gaping, a tooth near base of
dactyl, and one on pollex toward distal end of gape. :

Legs much more slender than in Pugettia richi of equal size; first
pair about as long as, or longer than the chelipeds; three succeeding pairs
short, decreasing regularly in length ; margins fringed with club-shaped
setae, '

Females differing from adult males in having a broader and more
ovate carapace, three distinct branchial areolations, when the pubescence
is removed, and a much more swollen gastric region. (Rathbun, 1925,
modified)

Material examined : 297 specimens from 85 stations. (See Table 36)
From San Miguel Island, California, to Thurloe Head (Thurloe Bay),
Lower California, Mexico, including all important offshore islands ex-
cepting Guadalupe.

Measurements: Largest specimen, a male: length 18.0 mm, branchial
width 13.8 mm, hepatic width (including spine) 11.2 mm, rostrum 5.2
mm, basal width 2.9 mm, cheliped 21.6 mm, chela 11.2 mm, dactyl 5.75
mm, ambulatory legs 22.5, 16.0, 12.5, and 12.5 mm, respectively. Oviger-
ous female: length 14.6 mm, branchial width 10.3 mm, hepatic width
9.1 mm. '

Color in life: Unrecorded, but varying with their algal surroundings.

Habitat : Taken at Corona del Mar from eel grass beds, and at Santa
Catalina Island from Eisenia holdfasts and from clumps of Lithothrix
and Liagora. Dredged specimens frequently had pieces of a calcareous
alga attached, and specimens from Santa Cruz Island and South Bay,
Cedros Island, supported colonies of a bryozoan identified by R. C. Os-
burn as Holsporella brunnea (Hincks).

Depth: Intertidal to 64 fathoms.

Size and sex: An exceptionally fine series was obtained from kelp
holdfasts ( Eisenia) and from clumps of Lithothrix and Liagora at White
Cove, Santa Catalina Island, station 1378-41. In it were found males of
from 4.0 to 8.0 mm, females from 4.5 to 6.5 mm, ovigerous females from
6.0 to 6.5 mm, and young to a minimum of 2.0 mm, the latter but little
larger than a megalops present in the same series. Although the dimen-
sions of the 40 individuals were well under the average of specimens
living outside the kelp holdfast community, their gradation was so per-
fect that no essential stage was omitted.
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In the smallest of the young, 2 to 3 mm, the rostral spines are rela-
tively longer and less divergent than in older specimens. The hepatic
spine is morz of a spinule, the branchial spine scarcely apparent. Most re-
markable is the postorbital projection, which starts as a spine similar to
the hepatic, but typically bifid. As growth progresses it broadens, the
edges become serrate, and it begins to tilt downward, gradually assum-
ing the 45 degree angle described by Rathbun, and continuing in older
specimens until it is perpendicular to the plane of the hepatic spine, the
serrations meanwhile having disappeared. In the very young only its
distance from the eye reveals a difference in the orbit from the young
of Pugettia richi.

Breeding : Ovigerous females have been taken in every month of the
year, with April and August favored by the largest number of collections.

Remarks: Previously known from but three of the Channel Islands,
Santa Cruz, Santa Catalina, and San Clemente, and from one Lower
California locality, San Geronimo Island, Pugettia dalli is now known
to occur on all eight of the Channel Islands and at nearly a dozen Lower
California localities, including the islands of Cedros and San Benito.
Specimens from Guadalupe Island, an outlier of the Lower California
coast, formerly grouped with P. dalli, are now believed to represent a
distinct species.

The slenderness of the legs is a reliable means of separating large
numbers of Pugettia dalli from P. richi, just as P. richi may be separated
from P. gracilis in like manner.

Pugettia hubbsi, new species
Plate K, Figs. 1-6; Plate L, Fig. 7

Type: Male holotype, A.H.F. No. 496, and ovigerous female, allo-
type, A.H.F. No. 496a, from Guadalupe Island, Lower California,
Mexico, South Bluff bearing 215° T. 2.8 miles; collected by Felero IV
in 40 fathoms at station 1922-49. Male and female, paratypes, same
locality and date. (For additional specimens see Material examined,
below.)

Measurements: Male holotype: length 10.5 mm, branchial width 7.3
mm, hepatic width 6.5 mm, rostrum 2.9 mm, basal width 1.8 mm, cheli-
ped 12.0 mm, chela 6.5 mm, dactyl 3.2 mm, height of palm 2.9 mm, legs
13.5, 10.4, 7.8, and 7.3 mm, respectively. Female allotype: length 8.0
mm, branchial width 5.7 mm, hepatic width 5.5 mm.

Diagnosis: Hepatic projection a slender spine curving forward ; post-
orbital projection also a slender spine directed outward as well as forward




PART 1 GARTH : PACIFIC OXYRHYNCHA 203

and lying in the same plane as the hepatic spine. Branchial spine directed
upward and forward. Rostral horns slender, divergent. A denticle on
outer margin of basal antennal article; three spinules on each pterygo-
stomian margin. Male manus rimmed ; cristae of manus and carpus less
pronounced than in Pugettia dalli. Male first pleopod similar to that of
P. dalli but with lateral projections not exceeding length of blunt tip.

Description: Carapace somewhat depressed, a large tubercle on car-
diac and on each protogastric lobe, a smaller tubercle on intestinal, geni-
tal, anterior gastric, and on each branchial region; tubercles clavately
setose. Clusters of curled setae on protogastric and lateral branchial re-
gions, a double row surmounting each rostral spine. T'wo lateral marginal
spines, one hepatic and one branchial. Hepatic spine slender, trending
basally in a transverse direction but curving forward until its tip is sub-
parallel with the long axis of the body. Branchial spine a little more
robust, tipped with a spinule also curving forward. Postorbital tooth
slender, thin, acute, tip bifurcate, directed forward and outward, and
lying in the same plane as hepatic tooth. Preorbital tooth long, slender,
and incurving. Rostral horns long, slender, divaricate, tips spinulous, in-
curving. Basal antennal article with an anteroexternal spine and a denti-
cle, rather than a lobe, on outer margin; flagellum long, slender, over-
reaching tip of rostrum. Pterygostomian region with three spinules.
Ischium of third maxilliped without a groove, merus produced at antero-
external angle; both segments broadened, as is the exognath.

Cheliped of adult male massive ; merus with an inner crest and several
strong outer basal tubercles ; carpus with an inner and an outer crest and
two spinules in lieu of an intermediate crest; manus large, moderately
compressed, superiorly rimmed, rather than crested, the cristae being
noticeably thicker and less translucent than in Pugettia dalli; fingers
gaping narrowly, a tooth at base of dactyl and another more distally sit-
uated on pollex; pollex slightly deflexed, with tip upturned to meet down-
curving tip of dactyl.

Ambulatory legs slender, first noticeably longer than second and ex-
ceeding cheliped in length; third and fourth shorter and of a size; legs
sparsely clothed with clavate setae.

Female differing from the adult male as in the companion species,
Pugettia dalli; i. e., carapace broader and more ovate; gastric region
more swollen, Female abdomen subcircular in outline.

Material examined : Besides the holotype, allotype, and two paratypes
from station 1922-49, an additional 40 specimens from 13 Guadalupe
Island localities were examined. (See Table 37) These range from



204 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Melpomene Cove, at the south end, to Barracks Beach, at the northeast
end of the island, and from shore to 45 fathoms. Seventeen specimens
from six stations were collected by C. L. Hubbs.

Remarks: The proposed new species differs from Pugettia dalli prin-
cipally in the shape of the postorbital spine, but also in the less sharply
lamelliform cheliped and manus, the reduced lobe on the basal antennal
article, and the spinulous, rather than capitate, projections on the ptery-
gostomian region. It may be considered either as approaching more
closely to P. richi, or as preserving in the adult the transitory appear-
ance of the young of P. dalli. It is of interest to note that neither of
these species occurs at Guadalupe Island, which is of volcanic origin and
oceanic rather than continental in character.

I take pleasure in naming this distinctive small kelp crab for Dr.
Carl L. Hubbs of the Scripps Institution of Oceanography, La Jolla,
through whose prolific activities the collections of the Allan Hancock
Foundation have been enriched on numerous occasions.

Pugettia venetiae Rathbun
Plate L, Fig. 5; Plate 21, Fig. 2
Pugettia venetiaze Rathbun, 1924a, p. 2; 1925, p. 180, pl. 59, figs. 5-7,
text-figs. 68, 69.

Type: Ovigerous female, holotype, U.S.N.M. No. 50286, length
along midline 16.7 mm, rostral horns 4.4 mm, width excluding spines
13.2 mm.

Type locality: Five miles off Newport Beach, California; 4nton
Dohrn.

Localities subsequently reported, with collectors: California: off east
end of Santa Catalina Island, 30 fathoms, Anton Dokrn (Rathbun,
1925). Lower California, Mexico: Cortez Bank, 10-16 fathoms, 4 gassiz,
and off Magdalena Bay, 36 fathoms, 4lbatross (Rathbun, 1925).

Atlantic analogue : None. A southern California-west coast of Lower
California endemic species.

Diagnosis: Carapace tuberculate and spinulous dorsally, as well as
on subhepatic, subbranchial, and pterygostomian regions. Hepatic spine
larger than branchial, a second smaller hepatic spine visible between it
and the postorbital at a slightly lower level. Rostral horns long, acute,
divergent. Basal antennal article with a terminal and a lateral spine.
Legs long and sparsely hairy; merus and carpus of chelipeds with spines
in rows. Male first pleopod with two lobate projections opposing thick-
ened, blunt tip; intervening lobule not erect nor pinched.
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Description: Carapace lumpy, each lump or boss furnished with one
or more tubercles, as follows: four gastric, two of them median, two
lateral, a little behind the anterior median tubercle; one cardiac; three
intestinal, arranged transversely; four or five branchial. Lateral spines
three, one branchial, two hepatic; the branchial and the posterior of the
hepatic spines larger, curved, and with slender tips directed forward ; the
minor hepatic spine a little below the level of the major one and straight.
Postorbital spine isolated, a little behind the eye, slender. Supraocular
eave less expanded over the eye than in typical Pugettia. (Rathbun,
1924a) Preorbital spine also large, directed forward ; the antennal spine
visible in front of it.

Surface, except of fingers and distal portion of hand, covered with a
short, dense pubescence, with occasional tufts of longer, club-shaped
setae, most noticeable on the tubercles and other high portions of the
carapace and in submarginal rows on ambulatory legs; long, straight
hairs bordering the inner margins of the rostral horns, and curled hairs
forming an oblique row on each protogastric lobe. Rostrum deeply
divided by a wide sinus; outer margins of horns subparallel. Basal an-
tennal article having, besides the anteroexternal spine, one further back
on the outer margin, and, in the same line but behind the orbit, another
small spine. A small subhepatic spine; also a row on the subbranchial and
on the pterygostomian region.

Chelipeds of adult male about as long as carapace. Ischium spined on
inner margin; merus on inner, upper and [outer] margins, four of the
upper spines being the longest of all ; the carpus with two spines on inner
margin, a row of four on outer margin, and a few spines above and
below; a few spinules on upper surface of palm at proximal end. Upper
and lower margins of palm slightly convex; dactylus nearly as long as
upper margin of palm; fingers narrow, deflexed, toothed within, a very
narrow gape at base, with the teeth smaller there.

‘Ambulatory legs subcylindrical, slender; propodites thickest at distal
end ; dactyls with two rows of sharp, prehensile spinules, and a long,
light-horn-colored [amber] tip. (Rathbun, 1925, modified)

Material examined: 62 specimens from 26 stations. (See Table 38)
From 5 miles off San Pedro breakwater, California, to 8 miles west of
Cedros Island, Lower California, Mexico, and including all eight of the
Channel Islands, Tanner Bank, Cortez Bank, and Guadalupe Island.

Measurements: Largest specimen, an ovigerous female: length 23.9
mm, branchial width 17.3 mm, hepatic width, including spines, 13.5
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mm, rostrum 5.7 mm, basal width 3.5 mm, cheliped 30 mm, chela 14.4
mm, dactyl 5.8 mm (tip broken), ambulatory legs 43, 37.7, 33.3, and
31.4 mm. Male specimen: length 16.2 mm, width 10.7 mm.

Color in life: Rostrum and frontal region dull yellow orange. Gastric,
cardiac and intestinal areas vinaceous tawny with a design in white on
the cardiac areas. Branchial areas pale gray with a lavender hue. Chelae
dull orange yellow. Fingers purplish brown around base, gradually be-
coming orange red and fading out to white on tips. Ambulatory legs
brownish orange faintly banded. Ventral side dull lilac on abdomen and
orange on frontal areas. (Petersen)

Habitat : With bottom type recorded at each of the 23 stations from
which the species was dredged, Pugettia venetiae was found to occur on
a sandy substrate in over 50 per cent of the recoveries, with shell also
present in 25 per cent of these. Rocky bottom accounted for the re-
mainder, with the exception of one station each of mud and coralline.
Specimens were remarkably free from attached organisms of any kind;
they are decidedly not “decorators.”

Depth: Hancock specimens were dredged in from 5-50 fathoms;
once from 64-65 fathoms.

Size and sex: The measured female is considerably larger than was
the female holotype, which measured 16.7 mm along the midline. The
male is also larger than the 13.2 mm male measured by Rathbun (1925,
p. 181), but the chelipeds are unsatisfactory, one lacking and the other
having the tip of the pollex missing. All considered, a 12.5 mm male
with asymmetrical chelae shows the greatest development. A series of
two adults and ten young from off San Nicolas Island, station 1123-40,
shows growth stages from 4 mm. In even the smallest the supplementary
spine between the postorbital and hepatic spines is present as a spinule at
a slightly lower level. The smallest ovigerous female measures 12.5 mm,
the largest 23.9 mm.

Breeding : Females with ova were encountered off the northern Chan-
nel Islands of Santa Barbara and Anacapa in September and October,
respectively, and by C. L. Hubbs at Guadalupe Island, Mexico, in
January.

Remarks: The range of the species is extended northward to Santa
Rosa Island and westward to San Miguel Island, California, the depth
from 36 to 65 fathoms. The extended gap in distribution from Cortez
Bank to Magdalena Bay is filled in by stations at Guadalupe and Cedros
Islands, Lower California.
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The resemblance of this species to 4ntilibinia, mentioned by Rath-
bun (1925, p. 182), does not hold up under comparison of actual speci-
men material, in this case the male of 4. smithi MacLeay referred to by
Stebbing (1910, p. 287), borrowed from the British Museum (Natural
History) through the kindness of Dr. Isabella Gordon. Pugettia venetiae
appears much more spinulous throughout and has a subhepatic spine that
is lacking in Antilibinia. In point of length of rostrum, slenderness of
basal antennal article and length of antennal flagellum, elongation of
cheliped, slenderness of ambulatory legs, large eye, orientation of post-
orbital spine and shape of external maxilliped it suggests rather Chorilia
of the Pisinae, to which Pugettia is related through the scyriform male
first pleopod.

Genus TALIEPUS A. Milne Edwards

Epialtus Milne Edwards, 1834, p. 344 (part).

Epialtus (Taliepus) A, Milne Edwards, 1878, p. 138 (part).

Epialtus (Antilibinia) Miers, 1879c, p. 650 (part: the American
species).

Taliepus Rathbun, 1925, p. 162.

Type: Epialtus nuttalli Randall, type of Taliepus A. Milne Ed-
wards by subsequent designation of Rathbun (1925).

Description: Carapace broadly oval, convex in all directions, smooth,
armed laterally with from two to four teeth, mostly small, and following
the outline of the carapace. Postocular and preocular tooth small or
absent. Rostrum inclined, sides convergent, tip bidentate. Antennae hid-
den, or partly visible at sides of rostrum; basal article subtriangular.

Chelipeds strong; fingers with tips excavate or spoon-shaped, gaping
in the old male. Ambulatory legs stout, subcylindrical ; dactyls strongly
curved, two rows of spinules beneath. Large species. (Rathbun)

Range: Discontinuous. North Pacific from Santa Barbara, Califor-
nia, to Magdalena Bay, Lower California, Mexico, including Guadalupe
Island. South Pacific from Callao, Peru, to Port Otway, Magallanes,
Chile, including San Felix Island. Not Brazil (Bell) nor Galapagos
Islands (Bell) ; doubtfully Panama (Rathbun). Shore to 50 fathoms.

It is of interest to note that A. Milne Edwards, who first proposed
Taliepus as a subgenus of Epialtus, failed to include Taliepus marginatus,
but did include Epialtus (T.) productus, a species since transferred to
Pugettia.
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Kzy To THE SPECIES OF THE GENUS Taliepus

la. Propodites of ambulatory legs with an inferior distal tooth. Post-
orbital tooth wanting; preorbital tooth present. An hepatic tooth
in addition to anterolateral tooth. Apex of male first pleopod not
flaring. Southern Hemisphere.
2a. Three lateral teeth; margin strongly rimmed. Propodal

teeth strong in adults. . . . . marginatus
2b. Four lateral teeth; margin not strongly rimmed. Propodal
teeth small in adults. . . . dentatus

1b. Propodites of ambulatory legs lackmg mferlor distal tooth, A
small postorbital tooth; preorbital tooth wanting. A branchial
and an anterolateral tooth, but no hepatic tooth between the
latter and the orbit. Apex of male first pleopod flaring. Northern
Hemisphere,. . . . . . . . . . .  nuttal

Taliepus nuttalli (Randall)
Plate L, Fig. 8; Plate 22

Epialtus nuttallii Randall, 1839, p. 109. Gibbes, 1850, p. 173. Stimpson,
1857b, p. 458. Lockington, 1877c, p. 77. Rathbun, 1898, p. 572;
1904, p. 173; 1923b, p. 634. Holmes, 1900, p. 23. Weymouth,
1910, p. 29. Hilton, 1916, p. 69, fig. 9. Schmitt, 1921, p. 202, text-
fig. 125. Johnson and Snook, 1927, p. 367, fig. 319.

Libinia nuttallii, Randall, 1839, pl. 3 [inscribed 1] (error for Epialtus).

Epialtus (Taliepus) nuitallii, A. Milne Edwards, 1878, p. 138.

Epialtus (Antilibinia) nuttallii, Rathbun, 1894, p. 69.

Taliepus nuttallii, Rathbun, 1925, p. 162, pls. 50, 51, text-fig. 61. Rick-
etts and Calvin, 1939, p. 81, fig. 36; 1948, p. 81 (not fig. 36).

Taleipus nuttallii, Meredith, 1939, p. 106 (figured).

Type: Male and female cotypes, Philadelphia Academy No. 598.

Male cotype 101.6 by 76.2 mm, fide Schmitt.

Type locality: Upper California, Thomas Nuttall, collector.
Localities subsequently reported, with collectors: California: Santa

Barbara, D. S. Jordan (Rathbun, 1894); Venice, 4dnton Dokrn, and

San Pedro, H. N. Lowe (Rathbun, 1925); Santa Catalina Island

(Holmes) ; Catalina Harbor, W. H. Dall (Rathbun, 1894, 1925);

Isthmus Harbor and Avalon Bay, Adnton Dokrn (Rathbun, 1925);

Laguna Beach (Hilton); La Jolla, W. L. Schmitt, and Pt. Loma,

Albatross (Rathbun, 1925) ; San Diego, H. Hemphill (Rathbun, 1894) ;

United States-Mexico boundary, E. A, Mearns (Rathbun, 1925).
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Mexico: West San Benito Island, Albatross (Rathbun, 1923b);
Natividad Island, A. W. Anthony (Rathbun, 1925); Ballenas Bay,
Albatross (Rathbun, 1898) ; Magdalena Bay, C. R. Orcutt (Rathbun,
1925).

Atlantic analogue: None. A southern California-west coast of Lower
California endemic species.

Diagnosis: No preorbital, but a small postorbital tooth. No supple-
mentary tooth on anterior margin between postorbital tooth and antero-
lateral angle. Propodites of ambulatory legs entire. Male first pleopod
flaring at apex; pointed tip opposed by a slender, grooved projection.

Description: Carapace ovate, convex anteroposteriorly and trans-
versely, smooth. No preocular tooth, postocular tooth small. Lateral
teeth small, subequal, blunt, the margins between them convergent an-
teriorly. Rostrum with strongly convergent sides, inclined downward,
flattened or slightly concave above, and with an equilaterally triangular
notch at the end. Antennae not reaching end of rostrum.

Chelipeds of old male very stout, unarmed, subequal to first leg;
fingers gaping moderately for two-thirds of their length, a shallow lobe
on the dactyl at middle of gape, extremities of fingers crenate. Legs
stouter than in Pugettia producta. Fifth segment of male abdomen longer
than sixth. (Rathbun, 1925)

Material examined: 62 specimens from 31 stations. (See Table 39)
From Venice Breakwater, California, to Entrada Point, outside Magda-
lena Bay, Lower California, Mexico, including Santa Catalina, Los
Coronados, Guadalupe, West San Benito, and Cedros Islands.

Measurements: Largest specimen, a male: length 106 mm, branchial
width 92 mm, width between anterolateral teeth 60 mm, rostrum 13
mm, basal width 15 mm, cheliped 160 mm, chela 82.5 mm, dactyl 46
mm, height of palm 48 mm, ambulatory legs 150, 125, 105, and 92 mm,
respectively. Right cheliped (measured) larger than left.

Color in life: Dark purplish, besprinkled with testaceous spots be-
coming large and somewhat ocellate behind, and still larger and brighter
on the under side of the body. (Randall) A specimen in the collection of
the Allan Hancock Foundation is labeled “deep purple.”

Habitat: Protected outer coast; rocky shores; low-tide horizon, pro-
tected rock and seaweed. (Ricketts and Calvin) Small specimens from
‘White Cove, Santa Catalina Island, stations 1370-41 and 1378-41, were
obtained from Eisenia holdfasts, along with numerous amphipods, iso-
pods, and polychaetes.
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Depth: Shore to 50 fathoms. Specimens from any considerable depth
are very young.

Size and sex: Although less comprehensive in point of localities rep-
resented, the Hancock series of Taliepus nuttalli contains a greater num-
ber of individuals and exhibits more diversity as to size than the material
available to Rathbun in 1925. Included are males to 106 mm, the largest
on record, and females to 83 mm, together with young as small as 4 mm,
from which it is possible to present a fairly complete picture of post-
larval growth and development.

In specimens of 8 mm and less the carapace is narrow and pyriform
like the young of Sphenocarcinus. The slope of the anterolateral and
rostral margins is continuous, interrupted only by the eye, which is
sessile and relatively larger than in the adult. The rostral horns curve
abruptly inward at the tip, and each is surmounted by a sharp spinule.
The margins of the rostral sinus are fringed with clavate hairs, those of
opposite sides crisscrossing in a delicate network. The spinules of the
dactyls of the ambulatory legs are sharp and erect and resemble those of
Podochela veleronis or Inachoides laevis. In freshly preserved specimens
the bases of these spines, as well as the tips of the fingers, are pinkish in
color. In addition to the dense, short pile of the carapace and appendages,
the young have occasional longer hairs on the ambulatory legs.

Sex can be determined in specimens as small as 7 mm, the males first
by the narrow abdomen, since at this stage pleopod 1 is but little longer
than pleopod 2.

The size at which the dense pile is lost can be placed at between 35
and 47 mm, all but the largest of four specimens within this range being
“in velvet.,” Judging from the ease with which this covering may be
removed and the number of scars or bare spots on the tests of medium-
sized individuals, its fate is to be scraped off against rocks and boulders.
In the old, numerous punctae remain, each with the stub of a papilla at
its center,

The size at which the male cheliped enlarges was not determined,
specimens of 37, 39, 47, and 61 mm showing little difference with re-
spect to size of chelipeds from females of corresponding dimensions.

Breeding: The single ovigerous female in Hancock collections is an
83 mm individual taken at the north end of Cedros Island, Mexico, in
March.

Remarks: Specimens collected by Allan Hancock expeditions prior
to 1949 were all from north of the Mexican border. It remained for the
Velero IV to recover Taliepus nuttalli from a succession of well-spaced
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Lower California localities: Guadalupe and Cedros Islands, Turtle, San
Hipolito, and Magdalena Bays. The latter duplicates Orcutt’s record
(Rathbun, 1925) and apparently marks the southern limit of range of
the species.

Taliepus dentatus (Milne Edwards)
Plate L, Fig. 9; Plate 23

?Cancer xaiva Molina, 1782, p. 206.

Epialtus dentatus Milne Edwards, 1834, p. 345. Bell, 1835b, p. 173;
1836, p. 62. Milne Edwards and Lucas, 1843, p. 8. Nicolet, 1849,
p. 131. Cunningham, 1871, p. 491. Targioni-Tozzetti, 1872a, p.
390; 1872b, p. 461; 1877, p. 18, pl. 2, figs. 1-4, 6-9, 11. Neumann,
1878, p. 21. Miers, 1881, p. 66. Aurivillius, 1889, p. 42. Cano,
1889, pp. 98-100, 176. Pfeffer, 1890, p. 545. Rathbun, 1898, p.
572; 1910, p. 571. Lenz, 1902, p. 756. Porter, 1903, p. 148. Doflein
and Balss, 1912, p. 36.

Inachus mitis Poeppig, 1836, p. 141; type locality, shores of Valparaiso,
Talcahuano, etc. ; type not extant. Nicolet, 1849, p. 125.

Epialtus (Taliepus) dentatus, A. Milne Edwards, 1878, p. 138.

Epialtus (Antilibinia) dentatus, Miers, 1879, p. 650. Rathbun, 1894,
p. 69.

Taliepus dentatus, Rathbun, 1925, p. 165, pls. 54, 55. Porter, 1925, p.

315, fig. 41; 1936b, p. 337; 1941, p. 458. Garth, 1957, p. 24.

Faliepus dentatus, Porter, 1936a, p. 151.

Taliepus dentatuts, Porter, 1940a, p. 145; 1940b, p. 311.

Type: Several specimens of both sexes, syntypes, in Paris Museum.
Of these the largest male, length 99 mm, width 84 mm, is hereby selected
as lectotype, at the request of Dr. J. Forest.

Type locality : Coast of Chile.

Localities subsequently reported, with collectors: Panama: (?) Pan-
ama, J. M. Dow (Rathbun, 1894). Peru: “Peru” (Aurivillius) ; Callao,
Vettor Pisani (Cano), U. S. Exploring Expedition (Rathbun, 1894).
Chile: Pisagua, Kophamel, and Junin, Paessler (Doflein and Balss) ;
Iquique (Lenz; Porter, 1925) ; Cavancha (Lenz) ; Cobija, Copenhagen
Museum (Rathbun, 1925) ; Province of Antofagasta, J. Herrera (Por-
ter, 1940a) ; Bay of Taltal, A, Capdeville (Porter, 1925) ; Cachuca and
Bay of Guayacan (Lenz) ; Guayacan (Porter, 1925) ; Coquimbo (Cun-
ningham) ; Coquimbo and Herradura, F. T. Delfin (Porter, 1903) ;
Valparaiso, H. Cuming (Bell, 1835b) ; Magenta (Targioni-Tozzetti,
1877), Vettor Pisani (Cano), U. S. Exploring Expedition (Rathbun,
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1894) ; San Felix Island, C. E. Porter (Rathbun, 1925); Tumbes
(Lenz) ; Talcahuano (Poeppig; Lenz; Porter, 1903), Strassenberg
(Doflein and Balss), Hassler (Rathbun, 1925) ; Lota, Bay of Arauco
(Cunningham) ; Corral (Porter, 1903); Ancud, Chiloe (Cunning-
ham) ; Chonos, Chiloe, Vettor Pisani (Cano); Port Otway [Puerto
Barroso], 4lbatross (Rathbun, 1898) ; Halt Bay, Magenta (‘Targioni-
Tozzetti, 1872a) ; Trinidad Channel, Alert (Miers); Puerto Bueno,
Magenta (Targioni-Tozzetti, 1872a) ; west coast of South America,
H. E. Ames (Rathbun, 1925).

Atlantic analogue: None. A Pacific austral species.

Diagnosis: A preorbital tooth ; postorbital tooth reduced to a tubercle.
A supplementary tooth on anterior margin between orbit and antero-
lateral angle. Inferior distal tooth of propodites of ambulatory legs weak.
Four lateral teeth; margin of carapace not strongly rimmed. Apex of
male first pleopod not flaring widely, tip pointed ; a stout median projec-
tion supporting a tonguelike projection arising from within orifice.

Description: Carapace suborbicular, save for the rostrum, very con-
vex in both directions, densely punctate and with four lateral teeth, the
first three acute, the last one blunt, tuberculiform; two small, obscure
tubercles on anterior part of gastric region. Rostrum with strongly con-
vergent margins, bifid at extremity, notch narrow. Postocular lobule
minute, formed by a thickening of the orbital rim, and separated by a
sinus from an infraorbital lobule. Antennae not exceeding rostrum.

Chelipeds of old male not longer than first leg; tubercles or stout
spines on the upper surface near the proximal end and one or two smaller
ones on the lower surface ; carpus with a short, stout spine or tooth at the
anterointernal angle; manus compressed, little dilated; fingers stout,
dentate, narrowly gaping to near the extremity; prehensile teeth strong.

Ambulatory legs shorter than in allied species [see Remarks below],
especially the dactyli; dactyli with two rows of strong, graduated, horny
spinules beneath; propodites with an obscure tubercle or tooth below
near distal end.

Fifth segment of male abdomen longer than sixth. (Rathbun, 1925)

Material examined: 70 specimens from 11 Lund University Chile
Expedition localities. (See Table 40) From Montemar, north of Val-
paraiso, to Bahia de Ancud, Chiloe. One ovigerous female and a male
first pleopod from a lot of three males and three females (U.S.N.M.
No. 21903) collected at Port Otway [Puerto Barroso], Magallanes
Territory, Chile, February 9-10, 1888, by the U. S. Fish Commission
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Steamer Albatross, through the courtesy of Dr. F. A. Chace, Jr., curator
of marine invertebrates, U. S. National Museum, with identification by
M. J. Rathbun.

Measurements: Largest specimen, male: length 108 mm, branchial
width 93 mm, hepatic width 63 mm, rostrum 14.5 mm, basal width 12.7
mm, cheliped 188 mm, chela 91 mm, dactyl 52 mm, height of palm 35
mm, ambulatory legs 160, 125, 105, and 95 mm, respectively. Female,
ovigerous: length 87 mm, branchial width 72 mm, hepatic width 50 mm.

Color: Yellow with red dots. (Targioni-Tozzetti) In life, brown.
(Lund University Chile Expedition)

Habitat: In rocky crevices in deep water. (Bell) Invariably found
under stones in the rock pools at about half-tide. (Cunningham) Among
algae and encrusted with serpulids. The masking habit of the species is
discussed by Aurivillius (1889).

Depth: Although there is no previous record of depth with any speci-
men, aside from the statement of Bell under Habitat above, Lund Uni-
versity Expedition specimens were taken on two occasions below the
intertidal zone, once in 8 and once in 40-55 meters.

Size and sex: Lund University Expedition material contains young to
5.5 mm minimum size, making possible for the first time a comparison
of growth and development of this Southern Hemisphere species with the
corresponding Taliepus nuttalli of the North Pacific. The smallest speci-
mens show a “prehepatic” (or postorbital) spine close to the eye, while
the real hepatic spine is first visible in 18 mm specimens. Sex is doubtfully
determinable in 9 and 10 mm specimens, but 11 mm specimens are readily
distinguishable as male or female. Small to medium sized young show
two gastric tufts that develop into the gastric tubercles of 33-34 mm
specimens. A female of this size (34 mm) is still “in velvet,” while a
64.5 mm female is ovigerous.

Breeding: The large ovigerous female from Montemar, near Val-
paraiso, cannot be assigned a definite date, as collections were made at
the Marine Station in September and October of 1948, and again in
June, 1949. A female from Canal Chacao, Chiloe, had already shed its
ova when captured in late February, 1949. Two females from SE of
Punta Ahui, Bahia de Ancud, were in berry when taken in May, 1949.
The February date for the ovigerous female from Port Otway [Puerto
Barroso], Magallanes Territory, should be noted.

Remarks: As compared to Taliepus marginatus of like size and sex,
T. dentatus is much more rotund, its ambulatory legs relatively longer,
not shorter than in the allied species, as stated by Rathbun in the de-
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scription above. The small size of the propodal teeth as compared to those
of T. marginatus, again a reversal of the situation presented in Rathbun
(1925, p. 162, key only; diagnoses and descriptions are correct), is
noticeable, as is the fourth marginal tooth, which is postlateral in position.

Although the ranges of the two South Pacific species of Taliepus
overlap in southern Peru and northern and central Chile, T'. marginatus
finds its southern limit in the vicinity of Talcahuano, whereas T'. dentatus
continues to Magellan Strait, and perhaps to the tip of South America.

The species first made its appearance as an article of food in the

markets of Valparaiso and Santiago about 1915, according to Porter
(1925).

Taliepus marginatus (Bell)
Plate L, Fig. 10; Plate 24

Epialtus marginatus Bell, 1835b, p. 173; 1836, p. 62, pl. 11, figs. 4, 4i-k;
pl. 13. Milne Edwards and Lucas, 1843, p. 8. Heller, 1865, p. 5.
Smith, 1869, p. 33. A. Milne Edwards, 1878, p. 138. Miers, 1881,
p. 66. Aurivillius, 1889, p. 43. Ortmann, 1893, p. 42. Moreira,
1901, p. 66. Lenz, 1902, p. 756. Rathbun, 1910, p. 534, p. 571,
pl. 36, fig. 2.

Epialtus (Antilibinia) emarginatus, Miers, 1879¢, p. 650.

Epialtus (Antilibinia) marginatus, Rathbun, 1894, p. 69.

Taliepus marginatus, Rathbun, 1925, p. 164, pls. 52, 53; pl. 220, fig. 2;
pl. 221. Boone, 1927, p. 140, fig. 39. Garth, 1946, p. 378; 1957,
p. 23.

Type: Female holotype, originally deposited in the Bell Museum, not
extant.

Type locality: In place of the original designation, “Ad oras Brasil-
iae,” where the female holotype was purportedly collected by Miller, and
for reasons stated under Remarks below, the type locality is corrected to
Valparaiso, Chile, where a large male specimen was collected by Hugh
Cuming (cf. Bell, 1836, p. 63).

Localities subsequently reported, with collectors: Peru: “Peru”
(Aurivillius) ; Independencia Bay and Mollendo, R. E. Coker (Rath-
bun, 1910). Chile: “Chile,” Novara (Heller), (A. Milne Edwards),
Ackerman (Ortmann) ; Iquique, Cavancha, and Guaiacan (Lenz) ; Cal-
dera, Capt. Putnam (Rathbun, 1925) ; Valparaiso, J. D. Dana (Rath-
bun, 1894) ; Talcahuano, Alert (Miers, 1881).

Atlantic analogue: None. A Pacific austral species, and the Southern
Hemisphere counterpart of Taliepus nuttalli (Randall).
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Diagnosis: A preorbital, but no postorbital tooth. A supplementary
tooth on anterior margin between orbit and anterolateral angle. Three
lateral teeth; margin of carapace strongly rimmed. Inferior distal tooth
of propodites of ambulatory legs stout. Apex of male first pleopod not
flaring widely, tip coarse and blunted, two opposing lobes reduced to
folds curling outward ; tonguelike projection within orifice lacking, but
supporting median projection remaining. (See also Remarks below)

Description: Carapace very convex, suborbicular, save for the flat,
deflexed rostrum, smooth ; lateral border marginate, two teeth anteriorly,
an obscure tooth at widest part of carapace and a trace of another behind
it. Rostrum subtriangular, tip bifurcate; preorbital tooth present. Eye-
stalks globular, sunk in the circular orbits. Chelipeds elongate, very strong
in male, two tubercles on upper edge of arm, one tooth at anterointernal
angle of wrist, fingers long, gaping. Legs diminishing rapidly in length
from first to fourth, a setiferous tooth on under side of propodites in-
creasing in the same order; dactyli bluntly spinulous beneath. (Rathbun,
1910)

Material examined: 8 specimens from 5 stations. (See Table 41)
From North Chincha Island, Peru, to Montemar, N of Valparaiso,
Chile.

Measurements: Largest specimen, a Lund University Chile Expedi-
tion male: length 87 mm, branchial width 68 mm, hepatic width 48
mm, rostrum 10 mm, basal width 11 mm, cheliped 100 mm, chela 45
mm, ambulatory legs 113, 85, 68, and 55 mm, respectively. The follow-
ing measurements of a male and ovigerous female of approximately equal
size are given in tabular form for purposes of comparison. Neither is as
large as the 100 x 80.4 mm male recorded by Rathbun (1925). (Meas-

urements in mm.)

Male Female
Length of carapace 76 65
Width at branchial level 60 52
Width at anterolateral level 38 35
Length of rostrum 10 7
Basal width of rostrum 10 8.5
Length of cheliped 82 60
Length of chela 36 25
Length of dactyl 20 14
Length of leg 1 103 75
Length of leg 2 84 61
Length of leg 3 70 52

Length of leg 4 58 46
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Color in life: Color of the adult dark brown; of the young female
paler, and reddish. (Bell)

Habitat: In crevices of rocks. (Bell) In fish net near the shore.
(Rathbun, 1910) The masking habit of the species is discussed by Auri-
villius (1889).

Depth: Shore to 5 fathoms.

Breeding: An ovigerous female measuring 65 mm was taken by the
Velero Il in: February at San Juan Bay, Peru. No definite date can be
assigned to the two ovigerous females taken at Montemar by the Lund
University Chile Expedition, as they were obtained at the Marine Station
on various September and October dates, 1948, and one June date, 1949,

Remarks: In keeping with the known distribution of the species, the
writer follows A. Milne Edwards (1878, p. 138, footnote), rather than
Smith (1869, p. 33) and Moreira (1901, p. 66, footnote), in consider-
ing Rio de Janeiro an error of provenience. Bell’s initial reference (1836,
p. 62) to a Galapagan habitat is also discounted in view of the subse-
quent assertion (Ibid., p. 63) : “found by Mr. Cuming with Ep. dentatus
at Valparaiso.” Certainly, the evidence of all specimen material recov-
ered since Bell indicates that Taliepus marginatus is endemic to the
coasts of Peru and Chile, and that it occurs neither in the Atlantic, as
confirmed by recent correspondence with Dr. A. Lemos de Castro of
Brazil, nor in the Galapagos Islands, as confirmed by experience of
Velero I11 collectors. Accordingly, its type locality is hereby corrected to
Valparaiso, Chile.

From the specimens at hand it is apparent that the last half of the
second couplet of the key of Rathbun (1925, p. 162) has been reversed.
Thus it is Taliepus marginatus, rather than T. dentatus, that possesses
the strong propodal tooth in the adult, a fact borne out by Rathbun’s
diagnosis of the latter species (op. cit., p. 165), as well as by Bell (1836,
p. 63). The statement concerning the relatively shorter legs of T'. denta-
tus is not substantiated by measurement, the female of T. marginatus
measured above having proportionately shorter legs than a female of
T. dentatus of like size.

There is reason to believe that the male first pleopod characterized
above and illustrated in Plate L, fig. 10, is worn or eroded. In a young
male of 76 mm, Velero 111 station 371-35, the apex seems much more
like that of Taliepus dentatus, Plate L, fig. 9.
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Genus SPHENOCARCINUS A. Milne Edwards

Sphenocarcinus A. Milne Edwards, 1878, p. 135. Rathbun, 1925, p. 185.
Oxypleurodon Miers, 1886, p. 38; type: O. stimpsoni Miers, 1886, by
monotypy.

Type: The Atlantic Sphenocarcinus corrosus A. Milne Edwards,
1875, by monotypy.

Description: Carapace subpentagonal, broadened behind, tapering
gradually in front. Rostrum long and formed of two pointed horns,
joined one to another; no preorbital spine [this is not true of Spheno-
carcinus agassizi Rathbun]. Orbit incomplete below. Basal article of the
external antennae narrow, and the movable flagellum inserted under-
neath the rostrum, entirely hidden by it. Epistome narrow and long.
Third article of the external maxillipeds, or merus, dilated a little at its
anteroexternal angle, and slightly notched on the inner side for the in-
sertion of the palpus.

Chelipeds slender and symmetrical ; the first pair of ambulatory legs
much longer than the others. (A. Milne Edwards, modified)

Abdomen in both sexes with seven distinct segments. (Rathbun)

Range: Pacific coast from off Cape Tepoca, Gulf of California,
Mexico, to Bahia Honda, Panama; Galapagos Islands. 1490 fathoms.
Atlantic coast from off Cape Lookout, North Carolina, to Barbados.
To 100 fathoms. Indo-Pacific Ocean east to Hawaii.

Contains two American species, one Pacific and one Atlantic.

Sphenocarcinus agassizi Rathbun
Plate O, Fig. 1; Plate 25, Fig. 1

Sphenocarcinus agassizi Rathbun, 1893b, p. 231; 1925, p. 188, pl. 63;
pl. 223, figs. 1, 2. Faxon, 1895, p. 7, pl. 1, figs. 3, 3a. Crane, 1937,
p. 58. Garth, 1946, p. 379, pl. 63, fig. 2.

Type: Male holotype, U.S.N.M. No. 17343, length 35 mm, width
23 mm.

Type locality: Off Cape Tepoca, Gulf of California, Mexico, 14
fathoms, Albatross station 3019,

Localities subsequently reported, with collectors: Gulf of California,
Mexico: northwest of (Guaymas, 71 fathoms, Albatross (Rathbun,
1893b) ; Arena and Gorda Banks, 40-70 fathoms, Zaca (Crane). Costa
Rica: Cocos Island, Bay of Panama, 66 fathoms, Albatross (Faxon).
Galapagos Islands, Ecuador: off Daphne Minor and Barrington Islands,
48-80 fathoms, Velero I1I (Garth). '



218 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Atlantic analogue: Sphenocarcinus corrosus A. Milne Edwards.

Diagnosis: Carapace unevenly tuberculate, lateral margins conspicu-
ously quadridentate. Rostral horns contiguous, length of rostrum not
exceeding postrostral portion of carapace. A blunt preorbital tooth. Cheli-
peds not appreciably more massive than walking legs. Male first pleopod
with a blunt heel, a large opening, and a thickened but pointed tip.

Description : Surface of the body and limbs clothed with a short, close
pubescence. Rostral horns long, horizontal, and terminating in blunt
points. A more or less broken, longitudinal, rounded ridge running along
the median line of the carapace, from the base of the rostrum to the
intestinal region, rising into a prominent tubercle on the gastric area.
A transverse flattened tubercle on the cardiac region, and two roundish
ones on each branchial region. Anterolateral margin of the carapace
armed with four prominent tubercles or large teeth, counting the one at
the external orbital angle; these teeth increasing in size successively from
the first to the last one. Upper margin of the orbit thickened and pro-
duced into a blunt preocular tooth. Outer margin of the pterygostomian
region furnished with two or three rounded tubercles.

Merus of the chelipeds with two short spines at the proximal end on
the superior border and one at the distal extremity; otherwise the limbs
unarmed ; the fingers of the chela short, gaping slightly at the base, and
with blunt tips; no teeth on cutting edges. (Faxon, modified)

Material examined: 10 specimens from 5 stations. (See Table 42)
From Puerto Refugio, Angel de 1a Guarda Island, to Boca de la Trini-
dad, Gulf of California, Mexico; off Nuez Island, Cocos Island, Costa
Rica; and off Medidor Island, Bahia Honda, Panama. In addition to
the above, 5 specimens from 2 Galapagos Islands stations (Garth, 1946,
p. 379).

Measurements: Largest specimen, a male: length 30.0 mm, width
20.0 mm, rostrum 14.0 mm, basal width 4.0 mm, cheliped 23.7 mm,
chela 10.6 mm, dactyl 4.5 mm, ambulatory legs 37, 24.7, 21.5, and 19.5
mm, respectively. Ovigerous female: length 23.1 mm, width 16.7 mm,
rostrum 7.7 mm, first ambulatory leg 27.6 mm.

Color in life: Olive brown, usually darkest posteriorly. In the adult
males the entire cheliped was bright rose red, sometimes speckled with
black, while the projecting parts of the ventral surface were similarly
colored. Large females occasionally also had a tinge of pink ventrally.
Eggs bright scarlet or grenadine orange to mulberry red. (Crane) See
also Garth (1946, p. 379).
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Habitat : Almost always on muddy bottoms. { Crane) Sand, mud and
sand. (Garth) The 7 Velero I1I stations for which information on bot-
tom type is available break down as follows: coralline, 3 stations; rock
with sand, sand, mud with shell, and mud with rock, one station each.

Depth: Velero 111 specimens were dredged in from 30-90 fathoms,
the latter record depth in the northern part of the Gulf of California.

Size and sex: By referring again to material from off Daphne Minor
Island, Galapagos, station 792-38, it is possible to illustrate growth, be-
ginning with a young specimen of 2.3 mm and continuing through stages
of 5, 7.5, and 9.5 mm. The 2.3 mm specimen is 1.8 mm wide and its
rostrum but 0.4 mm in length. The short horns are acute and widely
divided, the three lateral lobes little more than blunt spines, and the
enlarged eye gives it much the appearance of a young Mithrax at this
stage. By 5 mm the inner margins of the rostral horns are beginning to
converge and the outer margins curve broadly inward. In the 7.5 and
9.5 mm stages the rostral development continues, along with that of the
lateral lobes; but the rostrum is not so lengthy, nor the posterior of the
lobes so protuberant, that the triangular or pyramidal shape of the cara-
pace is lost.

A young female specimen from north of San Pedro Nolasco Island,
Gulf of California, station 572-36, also 9.5 mm in length, shows much
of the anterior portion of the carapace punctate and setose. The rostrum
is most heavily pitted, and in each minute depression there grows either
a short clavate seta or a tiny vesicle. The punctae are continued down a
median ridgs onto the anterior gastric region and on the outer hepatic
and branchial regions. The actual margins of the anterolateral lobes, as
well as the inner branchial and cardiac regions, are smooth and bare.

In the adults, the difference in relative length and width of male and
female is accounted for by the relatively longer rostrum of the male.
The measurements above also show that the male cheliped does not
become massive, and that the first walking leg in the male is considerably
longer than the remaining legs.

The largest specimen on record is the 39 by 28 mm male from Bay
of Panama (Faxon).

Remarks: For a second time the young of this species were taken on
an echinoderm. In the Galapagos Islands it was a holothurian (cf.
Garth, 1946, p. 379) ; in the Gulf of California specimens were removed
from the dried test of Stylocidaris perplexa, an echinoid.

Sphenocarcinus agassizi is now recorded from the Central American
mainland at Bahia Honda, Panama. Its vertical range is extended to 90
fathoms,
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Genus LEUCIPPA Milne Edwards

Leucippa Milne Edwards, 1833, p. 512; 1834, p. 345. Rathbun, 1925,
p. 184.

Type: Leucippa pentagona Milne Edwards, 1834, by monotypy.

Description: Carapace triangular and extending laterally above the
base of the legs in the form of a horizontal lamina; orbits incomplete;
rostrum broad, horizontal, and concealing the base of the external an-
tennae. Legs provided above with a projecting crest which extends to the
origin of the last article. (Milne Edwards, 1833)

Carapace subpentagonal or subtriangular, the length barely exceeding
the width; lateral margins dentate or lobed. Rostrum horizontal, wide,
lamellate, two-horned. A preorbital and a postorbital tooth present. Eyes
small, penduncle very short. Basal article of outer antennae short; next
two articles concealed under the rostrum. Epistome of moderate size;
merus of outer maxillipeds much dilated outwardly, slightly truncate at
the anterior inner angle, a small sharp tooth in front of insertion of palp.
Legs short, compressed.

Abdomen with seven segments free in both sexes. (Rathbun)

Range: Atlantic Ocean from Cape St. Roque, Brazil, to Gulf of San
Mathias, eastern Patagonia; Pacific Ocean: “Chile,” including Strait of

Magellan, and west coast of Lower California, Mexico, at Magdalena
Bay, 51 fathoms.

Leucippa pentagona Milne Edwards
Plate O, Fig. 2; Plate 25, Fig. 4

Leucippa pentagona Milne Edwards, 1833, p. 517, pl. 18B, figs. 1, 2
(pantagona on plate) ; 1834, p. 347, pl. 15, figs. 9, 10. Milne Ed-
wards and Lucas, 1843, p. 9. Nicolet, 1849, p. 132. Rathbun, 1898,
p. 572; 1910, pp. 571, 613; 1925, p. 184, pl. 61; pl. 222, figs. 7-9,
text-fig. 72. Moreira, 1901, pp. 66, 139. Doflein and Balss, 1912,
p. 36, text-fig. 4. Garth, 1957, p. 26.

Leucippa ensinadae Audouin, in De Haan, 1839, pl. G. See also Hol-
thuis, 1953, p. 41.

Leucippa ensenadae Milne Edwards and Lucas, 1843, p. 9, pl. 3, figs.
3, 3a, 3b; type locality, “I’Ensenade de Ros,” Patagonia; type in
Paris Museum.

Leucippa laevis Dana, 1851a, p. 273; 1852, p. 135; 1855, pl. 6, figs.
Sa-c; type locality, Rio de Janeiro; type not extant.

Leucippa levis, Smith, 1869, p. 33.
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Leucippe pentagona, Miers, 1879, p. 649.

Pugettia species, Miers, 1881, pp. 63, 66.

Pugettia australis Miers, 1881, p. 66; type locality, mouth of Rio de la
Plata; type in British Museum.

Leucippe ensenadae, Ortmann, 1893, p. 41.

Type: Female holotype, length 11.25 mm, in Paris Museum.

T'ype locality : Shores of Chile.

Pacific localities subsequently reported, with collectors: Lower Cali-
fornia, Mexico: Magdalena Bay, 51 fathoms, Albatross (Rathbun,
1898).

Atlantic analogue : ‘The species occurs in the Atlantic, from Cape St.
Roque, Brazil, to Patagonia.

Diagnosis: Rostrum short, bifid, horns closely approximated. Lateral
margins lamellate, three rounded lobes in addition to acute postorbital
tooth. Chelipeds and legs moderately cristate. Male first pleopod subcylin-
drical, opening terminal.

Description: Carapace subtriangular, smooth, median region sparingly
tumid ; rostrum elongate, furcate, horns triangular, acute, and with a
triangular interval; lateral margins of carapace very thin, and a little
reflexed, four-toothed or angulately undulate, the teeth unequal, poste-
rior tooth arcuate behind, and produced upon the posterolateral surface
of the carapace. Pterygostomian region three-toothed, or having a single
tooth situated in a large depression. [Legs] naked, [merus] cristate.
(Dana, 1852, of Leucippa laevis)

Material examined: Magdalena Bay, Lower California, Mexico, 51
fathoms, May 2, 1888, 4lbatross station 2833, 1 young male (U.S.N.M.
No. 21902). (Photographed)

Measurements: Young male: length 4.1 mm, width 3.2 mm.

Color in life: Tawny yellow. (Milne Edwards and Lucas, of Leu-
cippa ensenadae)

Habitat: On bottom of black sand. (Miers, of Pugettia australis)
The Magdalena Bay specimen came from a bottom of green mud.
(Rathbun)

Depth: 51 fathoms; also reported from 28 fathoms on the Atlantic
side.

Remarks: Through the courtesy of Dr. F. A. Chace, Jr., of the
U. S. National Museum, the writer has been able to examine the single
specimen obtained by the A4lbatross off Lower California. An immature
male, slightly over 4 mm long, it constitutes at once the only record for
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the species in the Northern Hemisphere and the only recorded occur-
rence of the species in Pacific waters north of Chile, Atlantic records for
Leucippa pentagona being confined to southern Brazil and Argentina.

From the limited history of the species in the Pacific, which aside
from the Mexican record includes only Milne Edwards’s type specimen
from Chile, it is not possible to decide whether Leucippa pentagona is an
Austral species communicating with the Atlantic via the Strait of Magel-
lan, as suggested by the Hassler specimen from San Antonio Bay (Rath-
bun, 1925), or the Pacific member of an analogous species pair. In the
former case the Lower California record is distinctly extralimital; in
the latter case the Pacific range, Lower California to Chile, would not be
exceptional. Should the latter eventuality prove to be the case, the name
L. pentagona would remain with the Pacific member of the species pair,
because of the Chilean type locality.

Genus ACANTHONYX Latreille

Acanthonyx Latreille, 1825, p. 698 ; 1829, p. 58. Milne Edwards, 1834,
p. 342. A. Milne Edwards, 1878, p. 142. Miers, 1879, p. 650;
1886, p. 42. Alcock, 1895, p. 198. Rathbun, 1901, p. 60; 1925, p.
141.

Peltinia Dana (part), 1851a, p. 272; 1851b, p. 433; 1852, pp. 84, 129;
1853, p. 1422.

Type: The Mediterranean and eastern Atlantic Maia lunulata Risso,
1816, by monotypy.

Description: Carapace suboblong, rounded behind, and with the
dorsal surface usually depressed, not markedly constricted behind the
prominent anterolateral angles, the lateral branchial spines small and not
prominent. Preocular spine prominent, acute. Spines of rostrum united at
base, acute and but little divergent. Eyes small, mobile, but not com-
pletely retractile. Basal antennal [article] narrowing slightly from the
base to the unarmed distal extremity; flagellum exposed and visible from
above at the side of the rostrum. Merus of the [external] maxillipeds
truncated at the distal extremity and but slightly notched at the antero-
internal angle, [there] articulated with the next [segment]. Chelipeds
in the adult male well developed; palm compressed, but slightly turgid
in the middle, and often slightly carinated above; fingers acute, and
having between them, when closed, an interspace at the base. Am-
bulatory legs short, with the [propodal] segment more or less dilated
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and compressed and armed with a tooth or lobe on its inferior margin,
against which the small acute dactylus closes. Abdomen in the male
six-[segmented]. (Miers, 1886)

Range: Pacific coast from Santa Maria Bay, Lower California,
Mexico, to Valparaiso, Chile, including Revilla Gigedo and Galapagos
Islands; Atlantic coast from Miami, Florida, to Rio de Janeiro, Brazil.
Occurs also off West Africa, in the Mediterranean Sea, and in the
Indo-Pacific east to Hawail.

Contains but one American species, which is common to both coasts.
Shore to 16 fathoms.

Acanthonyx petiveri Milne Edwards
Plate O, Fig. 3; Plate 25, Fig. 2

Cancer muricatus compressum Petiver, 1712, pl. 20, fig. 8.

Acanthonyx petiverii Milne Edwards, 1834, p. 343. Bell, 1835b, p. 173;
1836, p. 62. De Haan, 1839, pl. G. White, 1847, p. 11. Dana, 1852,
p. 128; 1855, pl. 5, figs. 6a-d. Smith, 1869, p. 33. Miers, 1877,
p. 654; 1886, p. 42. A. Milne Edwards, 1878, pl. 27, figs. 7, 7a-f.
Cano, 1889, pp. 99, 100, 176. Rathbun, 1894, p. 72; 1901, p. 60;
1907, p. 72; 1910, pp. 534, 571, pl. 46, fig. 4; 1925, p. 142, pl. 44;
pl. 222, figs. 1-6. Boone, 1927, p. 137, figz. 38. Finnegan, 1931,
p. 620. Hult, 1938, p. 11. Garth, 1946, p. 376, pl. 63, fig. 4. Crane,
1947, p. 71. Buitendijk, 1950, p. 271.

Acanthonyx emarginatus Milne Edwards and Lucas, 1843, p. 9, pl. 5,
fig. 2; type locality, near Lima, Peru; type in Paris Museum.
Acanthonyx debilis Dana, 1851a, p. 272; 1852, p. 127; 1855, pl. 5,
figs. 5a, 5b; type locality, Valparaiso, Chile; type not extant.
Peltinia scutiformis Dana, 1851a, p. 273; 1852, p. 130; 1855, pl. 5,
figs. 7a-c; type locality, Rio de Janeiro; type not extant. Smith,

1869, p. 33.

Acanthonyx concamerata Kinahan, 1857, p. 334, pl. 14, fig. 1; type
locality, North Chinchas Islands, Peru; type in Royal Dublin
Society Museum.

Acanthonyx petiveri, Stimpson, 1871a, p. 97. A. Milne Edwards, 1878,
p. 143 and synonymy. Garth, 1957, p. 22.

Pugettia scutiformis, Miers, 1886, p. 40, footnote. Moreira, 1901, pp.
65, 138; 1920, p. 126. Lenz and Strunck, 1914, p. 276, pl. 12,
figs. 5-7.

Type: Holotype in Paris Museum. Male, length 18 mm, as verified
by J. Forest.
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Type locality: The Antilles. “Guadeloupe” on the typs specimen.

Pacific localities subsequently reported, with collectors: Mexico:
Lower California: Magdalena Bay (Rathbun, 1925) ; Cape San Lucas,
John Xantus (Stimpson) ; Manzanillo, F. Bonet (Buitendijk). Nica-
ragua: Corinto, Zaca (Crane). Costa Rica: Piedra Blanca, Zaca
(Crane). Panama: Bay of Panama, Fettor Pisani (Cano); Perico
Island, Albatross (Rathbun, 1907). Ecuador: Galapagos Islands, 5
fathoms, Hugh Cuming (Bell) ; Sz. George (Finnegan) ; Hood Island,
15 feet, Arcturus (Boone); Academy Bay, Rolf Blomberg (Hult);
Hood, Charles, Barrington, Albemarle, and Indefatigable Islands, Pelero
IIT (Garth). Peru: “Peru” (Miers, 1877) ; Sechura Bay, 5-6 fathoms,
R. E. Coker (Rathbun, 1910) ; near Lima (Milne Edwards and Lucas,
as Acanthonyx emarginatus); Callao, Vettor Pisani (Cano); North
Chinchas Island, 7-10 fathoms (Kinahan, as 4canthonyx concamerata),
R. E. Coker (Rathbun, 1910), R. C. Murphy (Rathbun, 1925);
Paracas Bay, Hassler (Rathbun, 1925). Chile: Caldera, Hassler (Rath-
bun, 1925) ; Valparaiso, U. S. Exploring Expedition (Dana, 1851a, as
Acanthonyx debilis), Vettor Pisani (Cano).

Atlantic analogue: The species itself is considered common to both
sides of the Isthmus of Panama, no satisfactory basis having been found
for separating the Pacific from the Atlantic form.

Diagnosis: Rostrum short, deflexed, bifid. An elevated preorbital
lobe. Hepatic lobe large, rectangular; two setose branchial lobes or
teeth. Carapace nearly smooth; five obscure setiferous tubercles: three
gastric, one cardiac, one intestinal. Carpus of male cheliped crested,
manus enlarged and compressed, fingers denticulate. Ambulatory legs
subchelate. Abdomen six-segmented in both sexes; male first pleopod
with a thickened tip opposed by a triangular, spinulous lobe.

Description : Carapace elongate, subpentagonal, nearly smooth, a few
tufts of hair; lateral margins nearly parallel, tridentate, first tooth large,
at anterolateral angle; preorbital tooth present; rostrum short, deflexed,
tip bifurcate; each marginal tooth fringed with hair. Antennae visible
either side of beak. Orbits in sides of carapace; eyes visible from above.
Chelipeds short, considerably enlarged in male; two tubercles on lower
outer edge of arm; wrist cristate above; palm longer than narrowly
gaping fingers. Legs compressed, decreasing in length from first to
fourth; propodi dilated, a blunt tooth on under edge against which the
dactylus plays. (Rathbun, 1910)

According to Rathbun (1925, p. 143), different names have been
given to this species on the basis of the size of the male cheliped, the
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development of the carpal crest, the presence or absence of tubercles on
the carapace, and other minor characters of age or sex. (See also Remarks
below)

Material examined: 173 specimens from 40 stations, divided as fol-
lows: (See Table 43)

U. S. National Museum material: 63 specimens from 15 stations,
all in Peru and Ecuador, collected by Waldo L. Schmitt.

Hancock expeditions and related material: 111 specimens from 26
stations. From Santa Maria Bay, Lower California, and La Paz Bay,
Gulf of California, Mexico, to Vieja Island, Pery, including the Revilla
Gigedo Islands. In addition to the above, 38 specimens from 12
Galapagos Islands stations (Garth, 1946, p. 376).

Measurements: Largest specimen, a male: length 34.6 mm, branchial
width 24.1 mm, hepatic width 20.3 mm, rostrum 4.4 mm, width 3.7 mm,
cheliped 34 mm, chela 19.2 mm, dactyl 10.2 mm, walking legs 44, 35, 29,
and 25 mm, respectively. Ovigerous female: length 22.7 mm, branchial
width 16.0 mm, hepatic width 15.0 mm.

Color in life: Ranges from bright lettuce green through ochre and
brown to deep maroon, depending entirely upon color of surrounding
algae. (Crane, 1947, p. 71)

Habitat : From seaweed. (Rathbun, 1910) From marine plant wash-
ings. (Garth, 1946) Rocky and sandy shore; coral flats. (Finnegan,
1931) Among elongate algae growing either in tidepools or, rarely, on
exposed, surf-beaten rocks. Also occasionally found below low-tide level.
(Crane, 1947)

Depth: Specimens not obtained ashore were dredged in from 2 to
16 fathoms.

Size and sex: Males of the U. S. National Museum series, men-
tioned above, range in size from 8 to 26 mm, females from 8 to 23 mm,
ovigerous females from 10.8 to 23 mm. A young specimen, probably
female, measures but 2.2 mm and is the smallest specimen examined.
It has large, sessile eyes and is constricted behind the hepatic lobes in
the manner of Pugettia. The two branchial lobes which serve to
distinguish the species, while very small, are clearly discernible. The
propodal flanges, which develop with age, are not apparent. Males in
the Hancock series range from 4.5 to 34.6 mm, females from 5.5 to 21
mm, ovigerous females from 11 to 21 mm. The specimen measured above
exceeds the 29.6 mm male reported by Miers (1877) and is considerably
larger than the 18.7 mm male specimen measured by Rathbun (1925,
p. 143).
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Breeding: Ovigerous females were encountered by the Felero I1I in
Peru in January, when 5 of 14 females taken at Lobos de Afuera Island
were in berry, and by Schmitt in October, when 17 of 20 females taken
at Paita were found gravid. Other records for egg bearing females are
from San Benedicto Island, Revilla Gigedo Islands, in April by E. Y.
Dawson, from Acapulco, Mexico, in February and September, Dawson
and Hubbs, collectors, from the southern part of the Gulf of California
in December, E. Y. Dawson, collector, and from Nicaragua in January
and Costa Rica in February (Crane, 1947, p. 71).

Remarks: The material at hand shows considerable variation, both
as to presence or absence of tufts of hair on the carapace and the angle
of the hepatic lobe, whether acute or obtuse. In fully two-thirds of the
Peruvian specimens the carapace is smooth and bare regardless of age
or sex, while the remaining third show the gastric pair of tufted tubercles
only. Among specimens from Acapulco, Mexico, one small individual
has the full complement of tufts (3 gastric, 1 cardiac, 1 intestinal),
while of four ovigerous females two are bare and two have the gastric
tufts only. The angle of the hepatic lobe seems to be related to sex,
most males having an acutely angled lobe, while most females, in keep-
ing with their more rotund carapace, have an obtusely angled, or arching
lobe. Small males (8 mm) resemble the females in this respect, and males
of intermediate size may be quite squarish in appearance.

The series examined, while less extensive in range than that seen
by Rathbun (1925, p. 143 {.), which included a specimen from Chile,
is the most extensive available covering material from Lower California
to Peru. The specimen from Santa Maria Bay extends the range north-
ward along the west coast of Lower California. The specimens from
Maria Magdalena Island and from Acapulco bridge the gap between
Cape San Lucas and Nicaragua, where the species was collected by the
Zaca (Crane, 1947). The absence of 4canthonyx petiveri from the Gulf
of California north of La Paz suggests that it is not able to compete
with the endemic Epialtus minimus, a prolific species occupying a similar
ecological niche.

The male first pleopod of an Atlantic specimen from Velero I1II
station A46-39 was examined and found to be identical with that of the
Pacific form.
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Genus EPIALTUS Milne Edwards

Epialtus Milne Edwards, 1834, p. 344 (part). Rathbun, 1925, p. 144
(part).

Epialtus (Epialtus) A. Milne Edwards, 1878, p. 138 (part: not E.
marginatus). Miers, 1879¢, p. 650.

Type: Epialtus bituberculatus Milne Edwards, 1834, by subsequent
designation of Miers (1879, p. 650).

Description: Carapace broad, subpentagonal or oblong, almost
smooth, with two lateral, more or less laminate projections, sometimes
very largely developed. Rostrum broad, triangular or oblong, entire or
bilobed at tip. Eyes small. Preorbital tooth either present or absent;
postorbital small, minute, or wanting. Basal article of antenna triangular;
movable part concealed beneath rostrum. Chelipeds of male strong;
fingers either gaping or in contact; tips excavate or spoon-shaped. Am-
bulatory legs subcylindrical, diminishing successively in length from first
to fourth ; propodites sometimes with an inferior tooth or bunch of setae;
dactyli with two rows of spinules beneath. Small species. (Rathbun)

Abdomen of male with six segments, of female with five segments.

The genus Epialtus as defined by Rathbun (1925, p. 144) represented
an advance over the previous arrangements of A. Milne Edwards and
of Miers in that it removed from the genus those American species hav-
ing seven free abdominal segments in both sexes and placed them either
in Taliepus or in Pugettia. In conformity with the general system
proposed for the Oxyrhyncha by Balss (1929, p. 2), in which the
number of free abdominal somites becomes a character useful in grouping
genera into larger categories, it has been found necessary to further
restrict the genus Epialtus to those species which, like the type, E.
bituberculatus, possess six free segments in the male and five in the
female. A separate genus, Epialtoides, has been erected to receive those
species previously referred to Epialtus (with the exception of E.
peruvianus, which has been transferred to Eupleurodon) in which the
number of free abdominal somites in the male is further reduced to five.
Epialtoides, therefore, stands in relation to the restricted genus Epialtus
as does Acanthonyx to Dehaanius MacLeay.

Range: Eastern Pacific from Lagoon Head, west coast of Lower
California, and Puerto Refugio, Angel de la Guarda Island, Gulf of
California, to Acapulco, Mexico. Erroneously reported from Chile.
Western Atlantic from Indian River, Florida, to Desterro [or Rio de
Janeiro], Brazil. ?Bermuda (Verrill). Not South Africa [Epialtus
scutellatus of Miers (1886) and Stebbing (1910) is a Dehaanius, fide
Barnard (1950, p. 35)]. Shore to 17 fathoms.
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Key 10 THE PAciFic AMERICAN SPECIES OF Epialtus, RESTRICTED
(Males with six free abdominal somites)

la. Rostrum elongate, tip bifurcate. Hepatic and branchial lobes
subequal ; a tuft of hair on propodites of legs. . minimusé
1b. Rostrum short, simple, margin entire

2a. Tip of rostrum triangulate above, spiniform below. Upper

crest of palm laminiform. . . . . . sulcirostris

2b. Tip of rostrum truncate or rounded. Margin of hepatic

lobes crenulate; propodites of legs tufted. . . . .
minimus® (= crenulatus)

Atlantic species reported as occurring in the Pacific, but unsupported
by authenticated specimens of recent date:

Epialtus bituberculatus Milne Edwards, 1834, p. 345; atlas, 1837, pl.
15 [not 14], fig. 11.

In keeping with the presently recognized range of the species, Indian
River, Florida, to Desterro, Brazil, Epialtus bituberculatus, type species
of the genus, is considered to have its provenience in the Atlantic,
rather than in Chile, to which it was attributed by Milne Edwards.
Of a specimen in his Charleston cabinet, Gibbes (1850, p. 173) stated:
“Brought from Key West by Prof. W. H. Harvey, and agrees perfectly
with Milne Edwards’s description and figures of individuals said to
come from Chili.” Specimens from southern California attributed to E.
bituberculatus by Rathbun (1904, p. 173) were subsequently described
as E. hiltoni (Rathbun, 1923a, p. 72).

Epialtus minimus Lockington
Plate O, Fig. 5; Plate 26, Fig. 1

Epialtus minimus Lockington, 1877c, p. 77. Streets and Kingsley, 1877,
p. 105. Kingsley, 1880, p. 385. Rathbun, 1924c, p. 378; 1925, p.
155, pl. 47, fig. 1; text-fig. 57a-d. Crane, 1937, p. 57, pl. 2, fig. 7.

Epialthus minimus, Steinbeck and Ricketts, 1941, p. 466.

Epialtus crenulatus Rathbun, 1923a, p. 71; type locality, Lower Cali-
fornia; ovigerous female holotype, U.S.N.M. No. 18135; 1925,
p. 158, text-fig. 53f.

Type: Male and female cotypes, originally in California Academy of

Sciences, no longer extant.

Type localities: Puerto Escondido and San José Island, both in the

Gulf of California, W. J. Fisher, collector.




PART 1 GARTH : PACIFIC OXYRHYNCHA 229

Localities subsequently reported, with collectors: Gulf of California,
Mexico: Patos Anchorage, 4.5 fathoms, Fred Baker (Rathbun, 1924c) ;
Santa Inez Bay, 0-2.5 fathoms, Zaca (Crane) ; San Marcos Island, John-
son and Baker (Rathbun, 1925); Corenado[s] Island (Steinbeck and
Ricketts, 1941).

Diagnosis: Hepatic and branchial width subequal ; anterior margin
of hepatic lobe transverse. Male rostrum elongate, tip bifurcate. Gastric
region with three tubercles in a backward pointing triangle. Chelipeds
of male massive, meri grossly enlarged, tuberculate; fingers gaping in a
broad oval. Propodi of ambulatory legs with setiferous projections at
midpoints. Male first pleopod a simple cylinder thickened to tip, open-
ing on convex side unprotected, a row of spinules along concave margin.

Description: Rostrum larger than usual for the genus, the emargi-
nated extremities divergent. Transorbital width small. No preorbital or
postorbital spine. Anterolateral margin with two triangular teeth, the
anterior [pair] much the larger, their front margin at right angles to
the carapace . . . Distance from the anterior line of the first teeth to tip
of rostrum about equal to the posterior portion of the carapace. First
pair of feet [chelipeds] in the male longer than the second [first am-
bulatories], fingers obtuse and imperfectly spoon-shaped at their tips.
Eight posterior legs slender, cylindrical, naked, except terminal segment,
this segment fringed below with short setae. Penultimate segment
with one or two small spines [compact clusters of hair] on the under
side.

Carapace of the largest female stouter and broader than that of the
largest male, and in some of the females the manus tuberculated. (Lock-
ington)

The above description, modified in no essential, represents Locking-
ton at his best. Even without the aid of a pencil sketch by J. S. Kingsley
of what was in all probability a cotype (Rathbun, 1925, fig. 57a), the
species is clearly recognizable.

Material examined: A total of 37 specimens from 18 stations, 15 of
which were in the Gulf of California. (See Table 44) From Lagoon
Head Anchorage, west coast of Lower California, and Puerto Refugio,
Angel de la Guarda Island, Gulf of California, to Acapulco, Mexico.
In addition to the above, the writer has on loan from the California
Academy of Sciences the male from San Marcos Island figured by
Rathbun (1925, pl. 47, fig. 1).
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Measurements: Largest specimen, male: length 16.5 mm, hepatic
width 12.8 mm, branchial width 12.85 mm, rostrum 4.4 mm, width 2.6
mm, cheliped 16.1 mm, chela 7.0 mm, manus 4.6 mm, dactyl 2.8 mm,
height of palm 3.2 mm, walking legs 16.6, 13.4, 11.5, and 9.8 mm.

Color in life: Creamy to ochraceous yellow, the chelipeds and ventral
surface sometimes spotted or blotched with brown. (Crane) Uniformly
tawny olive except for scattered blotches of white on cardiac and gastric
portion of carapace and around joints of ambulatory legs. Ventral side
greenish white with a strong lavender tinge; maxillipeds distinctly
lavender. Pterygostomian region light tawny olive. (Petersen)

Habitat: Found at low tide under stones and in coral. (Lockington)
On sandy bottom with weed and stones. (Crane) Associated with the
hatchet clam Pinna at Concepcién. (Steinbeck and Ricketts) In the 12
instances for which data on bottom type are available, Hancock expedi-
tions specimens were recovered from a substratum of rock in 6 cases,
of sand in 2 cases, of coral or coralline in 3 cases, and of algae in one case.

Depth: Shore to 17 fathoms. Extreme tidal fluctuations in the north-
ern part of the Gulf of California expose rich and varied algal fields such
as occur at Turner’s Island, off the south end of Tiburon Island, and
on the reef at Puerto Refugio, Angel de la Guarda Island, to depths
of between 18 and 24 feet.

Size and sex: Males of the present series measure 5.5 to 16.5 mm,
females 5.3 to 15.8 mm, ovigerous females 10.4 to 15.8 mm. Largest
specimen on record is the 21 x 16 mm male from Patos Anchorage
(C.A.S.) reported by Rathbun (1924c).

Breeding: Ovigerous females were encountered by the Velero IIT
in the Gulf of California in March, by E. Yale Dawson while
diving near Guaymas, Sonora, in May, and again at La Paz Bay in
November, and by Wm, N. Smith II at Tiburon Island in June. Crane
(1937, p. 57) reports 7 of 9 females taken at Santa Inez Bay as carrying
eggs in April.

Remarks: Hancock specimens exhibit even greater diversification than
the remarkable series illustrated by Crane (op. ciz., pl. 2, fig. 7), since the
specimens collected by the Pelero I11 come from a variety of localities,
whereas those of the Zaca were all obtained at Santa Inez Bay. In at
least two of the specimens examined, an 11.8 mm female from Con-
cepcién Bay, station 683-37, and a 7.6 mm female from Agua Verde
Bay, station 1104-40, both in the Gulf of California, the configuration
of the carapace is clearly that given for Epialtus crenulatus (Rathbun,
1925, text-fig. 53f). It will be noted that the characters which separate
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E. crenulatus from E. minimus are in part to be attributed to sex: Iength
of rostrum with resultant prehepatic length, and size of chelipeds. When
those characters not associated with sex are considered (horizontal
anterior margin of hepatic lobes, size of hepatic lobe in excess of branchial,
and possession of tufts of setae on inferior margins of walking legs), the
two agree remarkably well. For this reason, and after examination of
photographs of the unique female holotype of E. crenulatus (U.S.N.M.
No. 18135) provided by Fenner A. Chace, Jr., of the U.S. National
Mouseum, the writer considers E. crenulatus Rathbun a synonym of E.
minimus Lockington. Any remaining doubt should be dispelled by com-
paring the outline figure of Rathbun with the aforementioned figure of
Crane, and particularly with the third specimen from the bottom in the
middle row.

‘While none of the Zaca males had a prehepatic length greater than
the posthepatic, as shown by Kingsley’s figure of a cotype (Rathbun,
1925, text-fig. 57), several of the series at hand have a rostrum pro-
portionately as long as, if not longer than that of the figured specimen.
In one of these from Espiritu Santo Island, station 510-36, the tips of
the rostrum diverge in a strong Y. Waldo L. Schmitt, who examined
this specimen, believed it to represent a new species, but in all other
particulars except the rostrum it is typical Epialtus minimus. A male
specimen without chelipeds from Acapulco, collected by E. Yale Daw-
son, also has a very long rostrum, slender throughout its length, but
without the terminal flare of the Espiritu Santo specimen.

The presence of Epialtus minimus outside the Gulf of California,
as at Lagoon Head on the west coast of Lower California, at Tenacatita
Bay, Jalisco, and at Acapulco, Guerrero, needs confirmation by a series
of more nearly typical individuals from these extralimital localities.

Epialtus sulcirostris Stimpson
Plate O, Fig. 6; Plate 26, Fig. 2

Epialtus sulcirostris Stimpson, 1860b, p, 198. A. Milne Edwards, 1878,
p. 141, pl, 27, figs. 6-6b, Rathbun, 1923b, p. 634; 1924c, p. 377;
1925, p. 150, pl. 46, fig. 3; pl. 47, fig. 2, text-fig. 53c.

Type: Male cotype in Paris Museum.

Type locality: Cape San Lucas, Lower California, Mexico, John
Xantus, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: Santa Maria Bay, with boat dredge, Albatross (Rathbun,
1923b) ; Gulf of California: San Marcos Island, Johnson and Baker
(Rathbun, 1924c).



232 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Atlantic analogue: None. A west coast of Lower California-Gulf of
California endemic species.

Diagnosis : Rostrum thick, simple, broadly triangular above, spiniform
below. A small preorbital but no postorbital tooth. Branchial width
exceeding hepatic. Male manus with a laminiform crest. Ambulatory
legs slender, bare except for a setose projection at distal fourth of pro-
podus of first pair. Male first pleopod terminally truncate, tip coarse
and little projecting.

Description: Carapace widest at the posterior of the two lateral
teeth, these teeth rather acute at their tips. Preorbital tooth small but
distinct and rather prominent. Rostrum in the outline of its upper side
oblong, in length about equaling the distance between the tips of the
preorbital teeth, with sides slightly converging to a place near the ex-
tremity, running abruptly to a triangular point. In its other characters,
the rostrum thick, with its upper and lower surfaces a little concave;
the lower surface triangular in shape, narrower than the upper, and
separated from it by a deep lateral groove.

Body and ambulatory [legs] smooth and naked. Chelipeds pubescent ;
carpus acutely carinated externally; hand broad, compressed, with the
upper margin acute or crested, crest laminiform, very prominent above
the insertion of the dactylus. Ambulatory [legs] slender, with no vestige
of a thumb-process on the penult segment, excepting in the first pair.
(Stimpson, modified)

Material examined: Hancock expeditions and related material: 4
specimens from 3 stations. (See Table 45) Punta Palmilla, near San
José del Cabo, and Cabeza Ballena, Gulf of California, Mexico.

California Academy of Sciences: San Marcos Island, Gulf of Cali-
fornia, Mexico, June, 1921, Johnson and Baker, collectors, one male
(of two males identified by M. J. Rathbun).

Measurements: Male specimen: length 11.0 mm, branchial width
8.8 mm, hepatic width 7.55 mm, rostrum 1.9 mm, width 2.2 mm,
cheliped 10.5 mm, chela 4.6 mm, dactyl 2.3 mm, height of palm 2.3
mm, ambulatory legs ca. 12, 10, 9, and 7 mm, respectively (could not be
straightened completely for measurement). Female specimen: length 5.9
mm, branchial width 4.65 mm, hepatic width 4.1 mm.

Color in life: Uniform ochre.

Habitat: On Sargassum liebmanni J. Agardh, as determined by Dr.
E. Yale Dawson.

Depth: Intertidal.
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Remarks: The specimen from Cabeza Ballena comes from within
sight of Stimpson’s type locality, Cape San Lucas. The specimen from
San Marcos Island is believed to be the one figured by Rathbun (1925,
pl. 46, fig. 3; pl. 47, fig. 2). Although measuring only 11.0 mm, instead
of 11.2 mm, it conforms in all particulars, including the loss of the
right second ambulatory leg, which is detached in the bottle. Un-
fortunately, additional damage to the specimen has occurred since the
photograph was taken.

Genus EPIALTOIDES, new genus

Epialtus Rathbun, 1923a, p. 71 (part); 1925, p. 144 (part); not
Epialtus Milne Edwards.

Type: Epialtus hiltoni Rathbun, 1923.

Description: Similar to Epialtus, but with an entirely smooth or
posteriorly sculptured carapace; anterior margins of hepatic lobes
transverse or curving strongly forward. Preorbital tooth, when present,
prominent; postorbital tooth inconspicuous. Chelipeds of male robust,
often of a size grossly disproportionate to carapace and walking legs.
Ambulatory legs non-prehensile, propodus lacking either an inferior
tooth or cluster of setae.

Abdomen with five free segments in both sexes.

With the restriction of the genus Epialtus to those species possessing
six free abdominal somites in the male sex, it becomes necessary to erect
a new genus to accommodate three and possibly four American species,
the males of which have but five. T'wo of these, Epialtoides hiltoni and
E. kingsleyi, were described by Rathbun (1923a) as among “the group
of small species of Epialtus sometimes combined under the name E.
bituberculatus,” irrespective of the fact that they (along with E.
peruvianus, here transferred to Eupleurodon) possessed one male ab-
dominal somite less. A third, Epialtus murphyi Garth (1948, p. 24), is
known only from the female sex and is included in Epialtoides tentatively
until the number of abdominal segments in the male can be ascertained.
A fourth species, Epialtoides paradigmus, is here described for the first
time.

The three Pacific species share the common characters of the oblong,
bilobed rostrum and the strong preorbital tooth. The single Atlantic
species, Epialtoides kingsleyi, has a triangular rostrum and no preorbital
tooth ; however, it departs no more radically from its congeners than does
Epialtus sulcirostris from members of the six-segmented group.
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Range: Pacific Ocean from Santa Catalina Island, California, to
Punta Entrada, Lower California; Guadalupe Island; and Gulf of
California from Punta Cholla, Sonora, to Maria Magdalena Island,
Mexico; Gorgona Island, Colombia; La Plata Island, Ecuador. Atlantic
Ocean: Florida, exact locality unknown. Shore to 13 fathoms.

KEey To THE Paciric AMERICAN SPECIES OF Epialtoides
(Males with five free abdominal somites)

1a. Posterior third of carapace eroded ; anterior margins of hepatic

lobes horizontal and minutely dentate . . . . murphyi

1b. Posterior third of carapace smooth ; anterior margins of hepatic
lobes inclining forward and entire

2a. Hepatic lobes directed strongly outward; male chelipeds

massive . . . .+ . .« . . . paradigmus

2b. Hepatic lobes directed obliquely forward ; male chelipeds of

moderate size . . . . . . .« . .  hilton

Epialtoides hiltoni (Rathbun), new combination
Plate O, Fig. 7; Plate 26, Fig. 3

Epialtus bituberculatus, Rathbun, 1894, p. 67; 1904, p. 173 (part);
1910, p. 571 (part). Weymouth, 1910, p. 28. Nininger, 1918, p. 39,
fig. 15. Schmitt, 1921, p. 203 (the California specimen), not text-
fig. 126. (Not E. bituberculatus Milne Edwards.)

Epialtus bituberculatus forma minima, Hilton, 1916, p. 69, fiz. 17. (Not
E. bituberculatus Milne Edwards; not E. minimus Lockington.)
Epialtus hiltoni Rathbun, 19233, p. 72; 1925, p. 156, pl. 46, figs. 1, 2;

text-figs, 53m,n.

Type: Male holotype, U.S.N.M. No. 50599, length 14 mm, hepatic
width 12.2 mm, branchial width 12.4 mm.

Type locality: Laguna Beach, California, William A. Hilton, col-
lector.

" Localities subsequently recorded, with collectors: California: Catalina
Harbor, Santa Catalina Island, W. H. Dall (Rathbun, 1894, as
Epialtus bituberculatus) ; Laguna Beach, William A. Hilton (Rathbun,
1925; Hilton, 1916, as E. bituberculatus forma minima).

Diagnosis: Rostrum oblong, tip bilobed. Hepatic lobe broad, ad-
vanced, a tooth on anterior margin; branchial lobe narrow, acute. Pre-
orbital tooth outstanding, postorbital tooth inconspicuous. Manus of
male elongate, usually with a superior tubercle, fingers short, deflexed.
Male first pleopod with convex margin sharply angled below opening,
concave margin bordered with setae, tip slender, pointed.
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Description: Carapace high in median region; lateral wings broad,
ascending; anterior or hepatic lobe much the larger, intervening sinus
deep. Posterior margin of hepatic lobe convex, anterior margin transverse,
with a lobe or tooth near its middle. Branchial lobe triangular, acute.
Rostrum broadly oblong, sides subparallel, extremity bilobed, median
sinus broad, shallow. Hand elongate, not widening much until just
before the fingers; fingers short and very wide, outer margin acutely
carinate. (Rathbun, 1923a)

Chelipeds of moderate size; merus very bluntly angled ; carpus and
manus with a subacute, outer carina; a tubercle on upper surface of
carpus; outer margin of fingers acutely carinate, a large tooth on the
dactyl within the narrow gape. Ambulatory legs rather stout; two
tubercles on lower margin of proximal half of merus of first leg; pro-
podites without tooth or tufts of hair. Third, fourth, and fifth segments
of male abdomen fused. (Rathbun, 1925)

Female similar in all respects to the male except for the less massive
cheliped, both merus and manus of which are foreshortened.

In the young the rostrum is deeply emarginate and has a basal
swelling, below which a noticeable constriction delimits it from the
prominent preorbital lobes. The anterolateral margin has a supple-
mentary inner tooth in addition to the median tooth, and hepatic breadth
exceeds branchial. This condition persists in an individual of 7.5 mm.
The largest specimens have the rostrum less deeply indented, lack the
basal constriction, and have a less prominent preorbital lobe. The inner
of the anterior hepatic teeth disappears, as does the tubercle at the mid-
point of the superior margin of the manus in the male. In all specimens
over 7.5 mm of either sex, the branchial width exceeds the hepatic.

Material examined: 28 specimens from 9 stations. (See Table 46)
From one mile northwest of White Cove, Santa Catalina Island, Cali-
fornia, to Entrada Point, Magdalena Bay, Lower California, and in-
cluding Guadalupe, Middle San Benito, and Cedros Islands.

Measurements: Largest specimen, male: length 17.3 mm, hepatic
width 14.4 mm, branchial width 15.7 mm, rostrum 3.8 mm, width 3.2
mm, cheliped 21.2 mm, chela 10.3 mm, manus 7.4 mm, dactyl 4.5 mm,
height of palm 4.5 mm, walking legs 19.2, 15.0, 13.0, and 11.0 mm.
Female: length 10.7 mm, hepatic width 9.2 mm, branchial width 9.6 mm.

Color in life: Unrecorded.

Habitat: Santa Catalina Island specimens were obtained while mask
diving for kelp holdfasts, presumably Eisenia. The La Jolla specimen,
according to Robert J. Menzies, was found in an eel grass holdfast in a
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cave. Specimens from Entrada Point, outside Magdalena Bay, and from
north of South Bluff, Guadalupe Island, were collected on surf grass
(Phyllospadix) .

Depth: Intertidal to 3 fathoms.

Size and sex : Males in the present series range from 4.0 mm to 17.3
mm, females from 4.6 mm to 10.7 mm, the latter specimen bearing ova.

Breeding : Ovigerous females were obtained at Santa Catalina Island
in August and at Cedros Island, Mexico, in October.

Remarks: This distinctive species has not been taken at Laguna
Beach since its discovery by Professor Hilton, and may well have been
exterminated locally by encroaching civilization. The La Jolla specimen,
a gift of R. J. Menzies, furnished the first clue to its habitat, and sub-
sequent examination of beds of eel grass (Zostera) or of surf grass
(Phyllospadix) yielded several times as many specimens as were available
to Rathbun in 1925.

In March of 1949 the writer collected a number of small kelp crabs,
believed at the time to be Epialtus minimus, on surf grass from tidepools
on the exposed side of Entrada Point, at the north entrance to Magdalena
Bay, which marks the southern limit of range of Phyllospadix. It was
not until some time afterward that these were identified as Epialtoides
hiltoni, thereby extending the known range of that species hundreds of
miles south of either Laguna or La Jolla, California. In December,
1949, under almost identical circumstances, the collecting of E. hiltoni
was repeated at Guadalupe Island, and in May, 1950, at Middle San
Benito Island, both off the Lower California coast.

The twenty-eight specimens examined are remarkable for the char-
acters which are given above as diagnostic, characters which in other
species of Epialtus, sensu lato, notably E. minimus, are subject to con-
siderable variation (see Crane, 1937, pl. 2, fig. 7). The shape of the
rostrum, described as oblong although length and width are equal by
measurement, is unvarying and the bilobation is clearly indicated. In all
adults the branchial width exceeds the hepatic, and in all the lobe on the
anterior margin is well developed. One might almost say that uniformity
is a characteristic of Epialtoides hiltoni, whereas variety is a characteristic
of Epialtus minimus.

The identification of specimens from southern California by Rathbun
(1894, p. 67; 1904, p. 173) with the Atlantic species, Epialtus bituber-
culatus Milne Edwards, unfortunately perpetuated by Weymouth
(1910), Nininger (1918), and Schmitt (1921), was only partially
rectified by its withdrawal and description as an independent species, E.
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hiltoni Rathbun (1923a, p. 72). It remained for the present study to
disclose that, with one male abdominal somite less, Epialtoides hiltoni
was not even congeneric with Milne Edwards’s species, and, together
with E. kingsleyi of the Atlantic and the Pacific E. paradigmus, n. sp.,
and probably, E. murphyi, should be accorded independent generic treat-
ment as well.

Epialtoides paradigmus, new species
Plate M, Figs. 1-6; Plate O, Fig. 8; Plate 26, Fig. 4

Type: Male holotype, A.H.F. No. 404, and female allotype, A.H.F.
No. 404a, from Punta Cholla, Sonora, Mexico, shore, April 13, 1940,
collected by Steve A. Glassell. For additional material see Table 47.

M easurements: Male holotype, length 10.8 mm, hepatic width 11.65
mm, branchial width 9.7 mm, length of rostrum 2.3 mm, width 1.75 mm,
cheliped 17.8 mm, merus 8.2 mm, manus 10.5 mm, dactylus 3.3 mm,
height of palm 3.6 mm, walking legs ca. 13.0, 9.1, 8.2, and 5.6 mm,
respectively, Female allotype: length 9.0 mm, hepatic width 9.0 mm,
branchial width 8.3 mm.

Diagnosis: Rostrum elongate, sides converging, tip emarginate. Pre-
orbital tooth obtuse, prominent; postorbital tooth acute, inconspicuous.
Anterolateral projections limbed, exceeding branchial in size and span, a
ridge extending inward from each branchial lobe. Chelipeds of adult
male enlarged out of proportion to carapace and walking legs. A stout
tubercle on merus of external maxilliped. Sternal somites deeply
separated.

Description: Carapace broader than long, smooth anteriorly and
posteriorly, anterolateral projections extending laterally to cover base
of chelipeds, almost limbed. Front longer than broad, sharply con-
stricted basally, convex from side to side, sides straight, tapering regularly
towards faintly bilobed tip. Orbital margins oblique, straight or slightly
sinuous, preorbital tooth obtuse, postorbital tooth small, slender, and
seeming to arise from the inner angle of the anterolateral margin. Hepatic
lobes inclined strongly outward and but little forward, their anterior
margins nearly horizontal and bearing a suggestion of a supplementary
lobe, their tips broadly rounded, their posterior margins converging to-
wards the cardiac prominence ; carapace widest at hepatic level. Branchial
lobes much smaller than the hepatic, more sharply pointed, and separated
from them by a broad U-shaped sinus. Posterior margin produced op-
posite intestinal region. Elevations of carapace more clearly marked
posteriorly than anteriorly, intestinal region anteriorly continuous with
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domed cardiac region; ridges, extending medially from each branchial
lobe and turning abruptly downward to parallel the sinuous posterior
margin, having a pinched appearance. Gastric elevation separated from
each protogastric by the shallowest of grooves; each hair-tipped proto-
gastric tubercle in turn separated by a faint median depression.

Basal antennal article tapering rapidly from base to summit, longi-
tudinal ridge culminating in a tooth. First two movable articles slen-
der, cylindrical, tip only of flagellum extending beyond rostrum.
Ischium of external maxilliped with a linear groove, sides parallel, inner
margin hirsute; merus subquadrate, sharply notched at anterointernal
angle to receive palpus, a strong tubercle on its midproximal surface.

Chelipeds of adult male massive, grossly disproportionate in size to
walking legs and to carapace, except as suggested by anterolateral pro-
jections. Merus greatly elongated and swollen medially, tapering prox-
imally and distally, a tooth at base of outer margin and a number of
rough tubercles on inner margin. Carpus suborbicular. Manus equaling
or exceeding merus in length, smooth except for scattered granules,
slightly swollen medially, broadening distally to high point over palm.
Dactylus stout, curving strongly downward, meeting pollex along broad
outer, opaque ridge, inner margin with a comb of shaggy hairs. Pollex
deflexed, recurving, weakly toothed, and similarly hairy. Ambulatory
legs slender, only the dactylus of the first overreaching the merus of the
cheliped, decreasing regularly in length from first to last, meri only
roughened to any extent, those of the first leg with two or three tubercles
beneath, propodi laterally compressed, dactyli moderately recurved, pro-
vided with two rows of spinules and a stout nail.

Abdomen of male with segments 3-5 fused, widest at base of sixth
segment, tip rounded. Sternal somites distinct and well separated. Tip of
male first pleopod acute, a rounded flange or heel on opposite side of
orifice.

The female allotype differs from the holotype in having a shorter
rostrum, a less produced hepatic lobe, more broadly rounded and carry-
ing an accessory lobe on its anterior margin, the chelipeds less strongly
developed but more tuberculate, the meri of the walking legs similarly
roughened. Female abdomen orbicular and with segments 4-6 fused.

Material examined: Seven specimens from four localities, all in the
Gulf of California. (See Table 47) From Punta Cholla, Sonora, to
Maria Magdalena Island, Nyarit, Mexico.

Depth: Shore to 13 fathoms.
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Size and sex: Males are from 6.4 to 10.8 mm, females from 5.3 to
9.0 mm, an ovigerous female 5.6 mm.

Breeding : The single ovigerous female was collected in late January.

Remarks: The species characterized above was recognized as new
from a male specimen collected by the Velero III in 1939 at Maria
Magdalena Island, Mexico, station 970-39. Consultation with the late
Steve A. Glassell revealed that he also had collected the species, having
obtained a pair in 1940 at Punta Cholla, Sonora, which he proposed to
describe as Epialtus paradigmus, using the male as holotype. With char-
acteristic generosity, Glassell made his superior specimen available for
illustration by Anker Petersen, and shortly before his untimely death
granted full permission to publish. Thus the choice of the name was
Glassell’s, although description and diagnosis are entirely the author’s.

Epialtoides murphyi (Garth), new combination
Plate 26, Fig. 5§

Epialtus murphyi Garth, 1948, p. 24, fig. 2a-e.

Type: Female holotype, A M.N.H. No. 10009.

Type locality: La Plata Island, Ecuador, 5.5 meters, 4skoy sta-
tion 80.

Localities subsequently reported, with collectors: Known only from
the type locality above, and from Gorgona Island, Colombia, 4-7 meters,
Askoy station 89 (Garth).

Atlantic analogue: None.

Diagnosis : Rostrum bilobed, preorbital lobe prominent. Hepatic lobe
larger than branchial, anterior margins horizontal and minutely dentate.
Carapace posteriorly eroded, two tubercles at gastric level. Legs cristate,
propodal tuft absent. Hand tuberculate in female ; male unknown.

Description: Carapace broad as long, widest at hepatic level, smooth
anteriorly, eroded posterior to cardiac and branchial regions. Front pro-
duced, length equaling or exceeding width, sides tapering, tip bilobed,
thickened, and hollowed beneath. A prominent preorbital lobe and a
minute postorbital denticle. Hepatic margins anteriorly horizontal, bear-
ing three or four setose tubercles, laterally broadly rounded. Branchial
lobes sharper, culminating in a nonsetose tubercle; branchial width
almost equaling or exceeding hepatic width. Regions slightly elevated
and obscurely defined except for cardiac and gastric; these rounded, ele-
vated, and together forming a low median ridge occupying about one-
third of the carapace. Gastric region bearing a pair of low tubercles in
advance of its summit.
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Basal article of antenna slender, bearing a thickened ridge internally
culminating in a blunt tooth, first two movable segments thickened and
compressed. Merus of third maxilliped broader than long, notched inter-
nally to receive palpus.

Female chelipeds robust, tuberculate, massive, the chelae elongated
and broadened. Merus with three or four low tubercles on outer margin;
carpus with several tubercles and a median ridge; manus elongated,
crested above, bearing setose tubercles on both its internal and external
surfaces ; fingers short, stout, convex and toothed exteriorly, the concave
inner margins lined with shaggy hairs. Dactyl with rounded superior
margin, pollex slightly deflexed, teeth and ridges of both dactyl and
pollex outlined in white.

Ambulatory legs cristate; first leg the longest, merus with two shar-
pened tubercles along its lower anterior border; remaining pairs of legs
similar, meri bearing a lamellate ridge most advanced medially and dis-
tally, carpi with a similar rounded crest; propodi but slightly thickened
medially and without a distal tooth ; dactyli of all legs spinulous, dactylus
of fourth pair overreaching propodus by the length of its curved yellow
nail.

Female abdomen and sternum eroded ; female abdomen with five free
somites.

Material examined: In addition to the holotype, a female paratype
from Gorgona Island, Celombia, (A.H.F. No. 412), a gift of the Amer-
ican Museum of Natural History. The paratype is photographically illus-
trated.

Measurements: Female holotype: length 6.15 mm, hepatic width
6.15 mm, branchial width 5.8 mm, rostrum 1.1 mm, cheliped 6.9 mm,
manus 3.5 mm, dactyl 1.2 mm, height of palm 1.2 mm. Female paratype:
length 8.0 mm, hepatic width 8.0 mm, branchial width 8.15 mm.

Color in life: Unrecorded.

Habitat : Presumed to have been collected in association with marine
plants, although no notation to this effect was made at time of capture.

Depth: 4-7 meters.

Remarks: Since the male of the species is unknown, its placement in
the genus Epialtoides, rather than in Epialtus, sensu restr., can be only
tentative. It is based on a certain superficial resemblance to Epialtoides
hiltoni, the male of which has five free abdominal segments. The charac-
ter of the male first pleopod, when available, should furnish an additional
clue to the relationship of this distinctive species.
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Genus EUPLEURODON Stimpson

Eupleurodon Stimpson, 1871a, p. 98. Miers, 1879¢c, p. 650. Rathbun,
1925, p. 160.

Euplorodon A. Milne Edwards, 1878, p. 141.

Type: Eupleurodon trifurcatus Stimpson, by monotypy.

Description: Allied to Epialtus, but with a depressed and uneven
carapace. Anterolateral angles of the carapace strongly prominent, form-
ing projecting teeth directed forward, almost parallel to the axis of the
body. Ambulatory [legs] strongly prehensile, with dentigerous penult
[articles]. Size small. (Stimpson) Five free abdominal articles in both
sexes.

Range: Cape San Lucas, Lower California, Mexico, and from
Manta, Ecuador, to Chincha Islands, Peru; Galapagos Islands. Not
found in the Atlantic. Intertidal.

KEey 1o THE GENUS Eupleurodon
(Based Upon Female Characters in the Absence of Males of
‘T'wo Species)

la. Hepatic width exceeding branchial, tip of rostrum slightly
emarginate, orbital margin arched but not toothed, merus of
external maxilliped notched to receive palpus

2a. Orbital margins continuous with anterolateral and concave,

hepatic lobes large, directed outward as well as forward.

e« « « . trifurcatus

2b. Orbital margins convex, anterolateral margins straight,
hepatic lobes small, directed forward. Galapagos only.

e v+« « « « « < « . rathbunge

1b. Branchial width equaling or exceeding hepatic, tip of rostrum

bilobed, a strong preorbital tooth (lacking in male), merus

of external maxilliped entire or nearly so. . peruvianus

Eupleurodon trifurcatus Stimpson
Plate N, Figs. 1-6
Eupleurcdon trifurcatus Stimpson, 1871a, p. 98. A. Milne Edwards,
1878, p. 142. Rathbun, 1910, pp. 535, 572 (part: not the Ferrol
Bay, Peru, specimen; not pl. 49, fig. 5); 1925, p. 160. '
Type: Female holotype, not extant.
Type locality: Cape San Lucas, Lower California, Mexico; John
Xantus, collector.



242 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Localities subsequently reported: None. Known only from the type
locality.

Atlantic analogue: None.

Diagnosis: Rostrum elongate, flattened, emarginate. Orbital margin
arched but not toothed. Hepatic lobes large, curving outward and for-
ward ; hepatic width exceeding branchial. Merus of external maxilliped
notched.

Description: Carapace with a profound depression in front of the
gastric region and one on either side of the cardiac [region], forming
with the gastric region a prominent median ridge. Branchial regions de-
pressed, with a tubercle near the posterolateral angle. Teeth and promi-
nences of the carapace generally setose. Rostrum half as long as the post-
frontal part of the carapace, and one-third as broad as long, flattened,
truncate, and emarginate at the extremity. Tooth of the anterolateral
angle half as long as the rostrum and curving forward; the distance
between the tips of these teeth equaling the greatest width of the cara-
pace, and one-third greater than the middle width. A small tooth on the
lateral margin behind the anterolateral angle. Orbital margin arched but
not toothed. [Legs] with an angular or dentated carpus. (Stimpson,
1871a, modified)

Material examined: 3 specimens from 3 stations. (See Table 48)
Cabeza Ballena, Gulf of California, and Acapulco, Mexico; Manta,
Ecuador.

Measurements : Female specimen: length 7.15 mm, hepatic width 5.3
mm, branchial width 4.35 mm, rostrum 2.2 mm, width 1.1 mm.

Color in life: Unrecorded.

Habitat: At Manta, Ecuador, recovered from a reef over which the
surf was breaking with considerable force.

Depth: Shore.

Remarks: As noted in the synonymy above, the female specimen
from Ferrol Bay (Chimbote), Peru, earlier referred by Rathbun (1910,
pp. 535, 572, pl. 49, fig. 5) to Stimpson’s species, was later described as
Eupleurodon peruvianus Rathbun (1924a). A male specimen from
Punta Santa Elena, Ecuador (U.S.N.M. No. 70938), subsequently iden-
tified by her as E. trifurcatus with a question mark, is here referred to
E. peruvianus (Rathbun, 1923a). (See Remarks under that species.)
The female specimen from Manta, Ecuador, although not E. peruvianus,
also may not be the long lost E. trifurcatus, which has Cape San Lucas
as its type locality. It can be made to fit Stimpson’s description by adopt-
ing the interpretation given below, which seems preferable to describing



PART 1 GARTH : PACIFIC OXYRHYNCHA 243

it as a new species, especially in view of the fact that E. trifurcatus and
E. rathbunae are known from the female sex only. In due time males
of these species will be recognized, and relationships, including possible
synonymy of the Galapagos form, may be straightened out with the help
of sexual characters, including the male pleopod.

The writer departs from his previous concept of the morphology of
Stimpson’s species, which is expressed in Rathbun’s 1925 key and diag-
nosis: namely, the presence of a small tooth on the lateral margin be-
tween the hepatic and branchial lobes. A careful reading of Stimpson’s
description, above, will reveal that this was not intended. The “tubercle
near the posterolateral angle” is shown in Plate N, fig. 1, and lies median
to the branchial lobe. The “small tooth on the lateral margin behind the
anterolateral angle” is the branchial lobe itself, which is otherwise unac-
counted for in Stimpson’s description. With this point settled, other
slight discrepancies between the Manta specimen and the original descrip-
tion are matters of degree rather than of kind, and are to be accounted
for by variations of age, which in this species can be expected to parallel
those of E. peruvianus.

As compared with the Manta specimen, the specimen from Acapulco,
an ovigerous female, differs in the following particulars: the rostrum is
shorter, and there is a distinct preorbital lobe. The branchial and hepatic
lobes are more slender and forward pointing. The anterior border of the
merus of the third maxilliped is convex, rather than concave. It will be
noted that in these particulars it approaches more closely Eupleurodon
peruvianus, and particularly the female figured by Rathbun (1925, pl.
49, figs. 5, 6), although the rostrum is less deeply incised. The female
specimen from Cabeza Ballena, which is within sight of Stimpson’s type
locality, Cape San Lucas, also has the rostrum shorter, with a pronounced
preorbital swelling, rather than a lobe. In it the anterior margin of the
merus of the third maxilliped is also convex. These specimens were ob-
tained in formalin washings of algae collected by E. Yale Dawson. All
legs are detached from the carapaces, and it cannot be stated with cer-
tainty that the legs present belong to the specimens described.

Eupleurodon peruvianus (Rathbun), new combination
Plate O, Fig. 9; Plate 26, Fig. 6
Eupleurodon trifurcatus, Rathbun, 1910, pp. 535, 572 (part: the Peru-
vian specimen), pl. 49, fig. 5. (Not E. trifurcatus Stimpson.)
Epialtus peruvianus Rathbun, 1923a, p. 72; 1925, p. 157, text-figs. 53i,
58. Not Finnegan, 1931, p. 620.
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Eupleurodon peruvianus Rathbun, 1924a, p. 2; type locality, Ferrol Bay
{Chimbote), Peru; ovigerous female holotype, U.S.N.M. No.
40462 ; 1925, p. 161, pl. 49, figs. 5, 6; text-fig. 60.

Type: Male holotype, U.S.N.M. No. 54208, length 4.8 mm, greatest
width 3.5 mm.

Type locality : Chincha Islands, Peru; R. C. Murphy, collector.

Localities subsequently reported, with collectors: Peru: north end of
Ferrol Bay (Chimbote), R. E. Coker (Rathbun, 1924a, female holotype
of Eupleurodon peruvianus).

Atlantic analogue: None., A Peruvian and Ecuadorean endemic
species.

Diagnosis: Male: Hepatic width exceeding branchial ; rostrum elon-
gate, faintlv bilobate; orbital arch forming an angle with margin of
rostrum. Male first pleopod with a hollowed-out thumb process opposing
pointed, spinulous tip. Female: Branchial width exceeding hepatic; ros-
trum foreshortened, tip incised; a prominent preorbital lobe. Merus of
external maxilliped entire or slightly notched in both sexes.

Description: Carapace very uneven. Median region separated from
hepatic and branchial regions by a deep furrow; a transverse, depressed
area across the carapace embracing anterior edge of hepatic lobes; a
sharp, median, interorbital sulcus. Hepatic lobe very large, recurved,
anterior margin transversely concave, outer angle lobiform, prominent,
posterior margin slightly convex; branchial lobe very small, acute, sides
concave. Orbital arch swollen, margin forming an angle, not a tooth, with
the margin of the rostrum. Rostrum deflexed, thin, oblong, sides parallel
to near the tip, there thick, recurved and convergent; tip bilobed, lobes
small, sinus wide.

Cheliped of young male shorter than first leg, fingers not gaping.
First and second legs similar, stout, merus laminate above, and two- or
three-toothed, the tooth at distal end prominent, upstanding; propodus
with a strong tooth below, at proximal end. (Rathbun, 1925, p. 157,
modified)

Female: Carapace pentagonal ; depressions as in Eupleurodon trifur-
catus. A transverse row of tubercles across the gastric region above the
depression, the inner pair larger than the outer pair; a large tubercle near
the posterolateral angle; a smaller one in the branchiocardiac furrow; a
still smaller tubercle on the mesogastric and the intestinal regions, and
three on the cardiac region forming a triangle pointing backwards. Teeth
and prominences of carapace setose. Lateral teeth or lobes recurved,
blunt at tips; width of carapace at middle of anterolateral lobes greater
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than at tip of lobes and appreciably less than width between tips of
posterolateral lobes. Rostrum a third as long as the postfrontal part of
the carapace and half as broad as long, lateral margins raised, extremity
incised for about one-fourth of its length to form two rounded lobes.
Eyestalks flattened.

Merus of maxillipeds slightly notched at anterointernal angle [this
is not borne out by text-fig. 60]; first article of palp flattened, angular,
last two articles small and slender, hidden behind the merus.

Carpus of cheliped nodose, merus and manus nodose at distal articu-
lations; two low tubercles on upper margin of merus; propodal finger
strongly deflexed, dentate; fingers stout, the dactylus with a basal tooth
and near the tip a few smaller teeth. Dactyli of legs strongly falcate,
finely dentate, the digital tooth of the propodus strong and with hairy tip.

A row of five tubercles on first segment of female abdomen. (Rath-
bun, 1925, p. 161)

Material examined: 24 specimens from 7 stations, divided as follows:
(See Table 49)

U. S. National Museum material : 23 specimens from 6 stations rep-
resenting one Peruvian and two Ecuadorean localities, collected by Waldo
L. Schmitt. Also the female holotype of Eupleurodon peruvianus.

Hancock expeditions material: A single female specimen from Lobos
de Afuera Islands, Peru, Pelero III station 391-35.

Measurements: Largest specimen, a male: length 9.5 mm, hepatic
width 6.45 mm, branchial width 6.45 mm, rostrum 2.7 mm, width 1.5
mm, cheliped , chela 3.4 mm, dactyl 1.6 mm, first walking leg ca.
8.5 mm, fourth walking leg ca. 4.5 mm. Ovigerous female: length 7.3
mm, hepatic width 5.25 mm, branchial width 5.45 mm, rostrum 1.8 mm,
width 1.0 mm, cheliped , chela 1.7 mm, dactyl 1.0 mm. (The rigidity
of the specimens prevents accurate toto measurements of cheliped or leg
lengths.)

Habitat : From rocks between tide lines. (Coker)

Depth: Intertidal.

Breeding : Ovigerous females were encountered at Santa Elena Bay,
Ecuador, by W. L. Schmitt in September, and at Ferrol Bay (Chim-
bote), Peru, by R. E. Coker in March.

Remarks: On the evidence of the specimens now before him, and of
those previously studied at the U. S. National Museum, including types,
the writer is prepared not only to transfer Epialtus peruvianus Rathbun
(1923a) to the genus Eupleurodon, as suggested in a previous paper
(Garth, 1946, p. 378), but to synonymize with it the existing Eupleuro-
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don peruvianus Rathbun (1924a). It is now apparent that the differences
which heretofore caused them to be regarded as two species belonging to
different genera are purely sexual in character, Epialtus peruvianus being
the male, Eupleurodon peruvianus the female, of but a single species, and
that an Eupleurodon.

The evidence consists primarily in a series of 18 individuals from
Punta Santa Elena, Ecuador (U.S.N.M. No. 61503), determined by
Rathbun as Eupleurodon peruvianus, and containing S males, 6 females,
and 7 young, plus two ovigerous females from Salinas, Ecuador
(U.S.N.M. Nos. 61502 and 70939), specimens obtained by Waldo L.
Schmitt. In all the males the hepatic width exceeds the branchial, while
in two of the five the preorbital lobe is obsolescent and in the remainder
nowhere approaches a tooth. This brings the males into line with Epialtus
peruvianus, which, according to Rathbun (1925, fig. 53i), has its greatest
width at the hepatic level and an orbital arch which forms an angle, not
a tooth, with the margin of the rostrum. The seven young specimens, not
sexed, show a noticeable excess of hepatic width over branchial, the lateral
lobes being reduced to mere tubercles in the smallest. This tendency per-

‘sists in all but the largest of the six females, in which branchial and
hepatic width are approximately equal. None of these females is ovig-
erous, as was the holotype of Eupleurodon peruvianus Rathbun (1924a).
In the two ovigerous females examined (U.S.N.M. No. 70939 and
Velere III station 391-35) the branchial width exceeds the hepatic, as
required by the description of the female given above. In all females
examined, nonovigerous and ovigerous, the preorbital lobe is present and
prominent. It is apparent that excess of branchial width over hepatic is a
female character attained only at sexual maturity and that the presence
of a preorbital lobe is also a female character, its absence in the adult
male being associated with the gradual attenuation of the rostrum with
age in that sex.

A 9.5 mm male, the largest specimen examined (U.S.N.M. No.
70938), was taken also at Punta Santa Elena, but on the day preceding
the series mentioned above. It carries Rathbun’s identification as Eupleu-
rodon trifurcatus Stimpson, with a question mark, presumably because
the hepatic width equals the branchial and there is no preorbital lobe.
(C{. Rathbun, 1925, p. 160, key and diagnosis.) However, when placed
with the five males of Eupleurodon peruvianus (U.S.N.M. No. 61503)
it completes the series, the slight angle of the orbital arch of the smaller
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males being absorbed in the greater length of the rostrum of the larger
individual. The writer therefore considers it to be of the latter species,
rather than E. trifurcatus, which has Cape San Lucas, Lower California,
as type locality.

Eupleurodon rathbunae Garth

Epialtus peruvianus, Finnegan, 1931, p. 620. (Not E. peruvianus Rath-
bun.)
Eupleurodon rathbunae Garth, 1939, p. 13, pl. 3, figs. 1-5; 1946, p. 377.

Type: Female holotype, U.S.N.M. No. 77366.

Type locality : Gardner Bay, Hood Island, Galapagos Islands, Pelero
IIT station 27-33.

Localities subsequently reported: Known only from the type locality
and from Charles Island, Galapagos, 8t. George Expedition (Finnegan,
1931).

Atlantic analogue: None. A Galapagos endemic species.

Diagnosis: Female: Rostrum of moderate length, medially sulcate,
terminally emarginate. Tips of hepatic lobes narrowed and directed for-
ward ; hepatic width exceeding branchial. Orbital margins convex, making
an obtuse angle with straight anterolateral margins. Merus of external
maxilliped notched to receive palpus. Male unknown.

Description: Carapace pentagonal, depressed anteriorly and laterally,
a bold cardiogastric ridge and a cross ridge at hepatic level. A single pair
of tubercles on gastric region, a small tubercle near the posterolateral
lobes, and a cardiac tubercle at a slightly posterior level. Lobes and
tubercles clavately setose. Hepatic lobes strongly recurved, outer margins
forwardly directed, subparallel, tips rounded ; width of carapace at middle
of anterior lobes greater than between posterior lobes and greater than
distance from tip of anterior lobe to midpoint of posterior margin of
carapace. Restrum more than one-third as long as postfrontal portion of
carapace and with an average breadth of one-half its length, lateral mar-
gins raised near tip only, extremity faintly bilobed, lobes rounded, a slight
median sulcus.

Merus of outer maxilliped notched at anterointernal angle to receive
palpus, first article of palp enlarged and flattened, last two articles small
and cylindrical, hidden behind merus.

Cheliped with visible portion of merus and carpus nodose, merus with
a swelling on superior margin at basal third, carpus with a prominent
inner node and one or more superior nodules; propodal finger deflexed,
dentate ; movable finger with three or four denticles.
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First ambulatory leg exceeding cheliped in length, its dactyl as long
as the propodus. Dactyls of remaining legs shorter, strongly falcate, finely
dentate, digital tooth of propodus strong, blunt, and with a hairy tip.

Abdomen of female with three tubercles on first segment.

Material examined: The female holotype. In addition a camera
lucida sketch of the 8t. George Expedition female from Charles Island,
Galapagos, in the British Museum.

Measurements: Female holotype: length 7.1 mm, hepatic width 5.3
mm, rostrum 2.1 mm.

Color in life: Unrecorded.

Habitat : From rocky spit ; among algae.

Depth: Shore collecting. (Finnegan)

Remarks: Through the courtesy of Dr. Isabella Gordon of the Brit-
ish Museum the writer has before him a camera lucida sketch of the
specimen referred by Finnegan (1931, p. 620) to Epialtus peruvianus.
It differs from the holotype of Eupleurodon rathbunae in the following
minor particulars: the rostrum is shorter and apparently broader, the
orbital margins slightly concave rather than convex, the anterolateral
margins more nearly horizontal and less oblique, and the hepatic lobes
broader and less forward pointing. The walking leg shows the same
strong propodal thumb.

Although a different interpretation is now placed upon the character-
ization of Eupleurodon trifurcatus Stimpson than formerly (see Remarks
under that species), insufficient information is available to determine
whether or not the differences exhibited by the Galapagos specimens now
referred to E. rathbunae fall within the normal range of variation of
Stimpson’s species. It is felt that males of the two will finally determine
whether or not E. rathbunae should be made a synonym of E. trifurcatus.

Subfamily PISINAE

Pisinae Alcock, 1895, pp. 165, 200. Balss, 1929, p. 11.

Pisinae, sensu restr., + Hyasteniinae Balss, 1929, pp. 11, 14. Stephensen,
1945, p. 218.

Blastidae Stebbing, 1905, p. 25.

Eyes with commencing orbits, one of the most characteristic parts
being a large, blunt, usually isolated and cupped postocular tooth or lobe
into which the eye is retractile, but never to such an extent as to com-
pletely conceal the cornea from dorsal view; also almost always a promi-
nent supraocular eave, the anterior angle sometimes produced forwards
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as a spine. Eyestalks short. Basal antennal article broad, at any rate at
the base, its anterior angle generally produced to form a tooth or spine.
Merus of the external maxillipeds, owing to the expansion of its antero-
external angle, broader than the ischium, and carrying the palp at its
anterointernal angle. Rostrum [except in Neodoclea among New World
forms] two-spined. Legs often very long. (Alcock)

Pleopod 1 medium-stout to slender, usually apically somewhat taper-
ing, but apex extremely varying (blunt, acute, filiform, straight, genicu-
late, etc.). Pleopod 2 short. (Stephensen)

Although the key which follows permits the ready separation of the
genera into the two groups recognized by Balss (1929, p. 11) as the
Pisinae, sensu restr., and the Hyasteniinae, the former with, the latter
without the intercalated orbital spine, it should be pointed out that such
an arrangement is not sustained by the male first pleopods. These are of
two principal types, the one exemplified by Scyra, the other by Pisoides.
While the Pacific genera exhibiting the scyriform pleopod (Chorilia,
Loxorhynchus, Rochinia (part), Scyra, Libidoclaea) align themselves
with the Hyasteniinae of Balss, those possessing the pisoidiform pleopod
(Herbstia, Notolopas, Pelia, Pisoides, Rochinia (part) ), are equally dis-
tributed between his Pisinae and his Hyasteniinae. A smaller third group,
consisting of the genera Libinia and Neodoclea, have a male first pleopod
similar to that of Stenocionops and Macrocoeloma. For this reason, plus
the fact that the presence or absence of the intercalated spine is subject to
geographical variation within the single species Notolopas lamellatus
Stimpson, the subdivisions of Balss are not adopted here.

From the subfamily as defined by Alcock and Stephenson above, the
genera Hyas and Chionoecetes have been withdrawn because of the
resemblance of their male abdomen and filamentous first pleopods to
Oregonia. The genus Chorilibinia Lockington does not appear because
its type species is considered to belong in Stenacionops. The status of the
Asiatic species that have been referred to Lockington’s genus is beyond
the scope of this paper.

Key To THE AMERICAN (GENERA OF THE SUBFAMILY Pisinac ArLcock
(Pacific genera are shown in bold-face type and are treated in this work)
1a. Intercalated spine present (Pisinae, sensu restr., Balss)

2a. Seven free abdominal segments in both sexes

3a. Rostrum short. Carapace suborbicular or broadly ovate
4a. Propodi of walking legs long, dactyli short . .
. « « « « +« « « <. . . Herbstia
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4b. Dactyli of walking legs ncarly as long as propodi
. . .« « Micropisa
3b. Rostrum longcr Carapace narrower than 3a, distinctly
longer than broad
S5a. Chelipeds more slender than ambulatory legs
.« « « . Lepteces
5b. Chellpeds as stout as, or stouter than, ambula-
tory legs
6a. First pair of walking legs much longer than
remaining pairs
7a. Carapace oval; antennae concealed by
rostrum . . . . . Chorinus
7b. Carapace pyriform, four spines in a dia-
mond on widest portion; antennae visible

dorsally . . . . . Notolopas
6b. Walking legs diminishing regularly from first
to last pair . . . . . Nibilia

2b. Seven male, five female free abdommal segments .
.« « « « « « . . < . Holoplites
1b. Intercalated spine absent ( Hyasteniinae of Balss)
8a. Seven free abdominal segments in both sexes
9a. Supraoccular eave and postocular process not closely ap-
proximated
10a2. Rostrum double
11a. Rostrum bifid for more than half its length
12a. Rostral pines broad
13a. Rostrum thin, flat, horizontal;
carapace lumpy . . Scyra
13b. Rostrum thick and deflexed ; cara-
pace hairy . Loxorhynchus
12b. Rostral spines slender
14a. Two rows of spines on walking
lees . . . . Oplopisa
14b. Walking legs without two rows of
spines
15a. An infero-orbital spine
. Trachymaia
15b. No infero-orbital spine
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16a. Male chelipeds with
palm broad, crested;
orbital sinus V-shaped
. . . Chorilia
16b. Male chelipeds slender,
elongate; orbital sinus
U-shaped . Rochinia
11b. Rostrum bifid for not more than half its
length, or at tip only
17a. Supraocular eave produced anteriorly
asaspine . . . Libidoclaea
17b. Supraocular eave not produced anteri-
orly as a spine
18a. Basal antennal article narrow;
second free segment not overreach-
ing rostrum . . . .Pelia
18b. Basal antennal article broad, a
compound spine at anteroexternal
angle; second free segment over-
reaching rostrum . Pisoides
10b. Rostrum a simple, triangular spine . . .
. « . < . . . . . Neodoclea
9b. Supraocular eave and postocular process closely ap-
proximated
19a. Carapace subglobose, spinate; rostrum involute
. <« +« <« . . . . .+ .Libinia
19b. Carapace subtrianglar, nodose; rostrum evolute;
orbit outward-looking; basal antennal article
tapering, not spined . . . . . Lissa
8b. Six male, five female free abdominal segments . . .
e« « « <« « + « <« « « . Leurocyclus

Genus SCYRA Dana

Scyra Dana, 1851a, p. 269; 1852, p. 94. Holmes, 1900, p. 41. Rathbun,
1925, p. 195.
Type: Scyra acutifrons Dana, by monotypy.
Description: Carapace subpyriform, tuberculated, but not spinose.
Rostrum composed of two flattened horns. Orbits small, with a fissure
above and below, the lower and sometimes the upper one being open.
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Preorbital spine present. Basal antennal [article] rather narrow, with a
small spine at the anteroexternal angle, the two following [articles] com-
pressed and not concealed by the rostrum. Merus of the maxillipeds
distally truncated. Chelipeds in the male well developed, the hand com-
pressed and carinated above; fingers acute. Legs moderately long, sub-
cylindrical, the first pair not greatly exceeding the others in length;
dactyls short and acute.

Abdomen seven-[segmented] [in both sexes]. (Holmes)

Range: Eastern Pacific from Kodiak, Alaska, to San Carlos Point,
Lower California, Mexico; shore to 62 fathoms. Western Pacific: coast
of Japan; shore to 166 fathoms. (Yokoya, 1933)

Scyra acutifrons Dana
Plate P, Fig. 1; Plate 27, Fig. 1

Scyra acutifrons Dana, 1851a, p. 269; 1852, p. 95; 1855, pl. 2, figs.
2a-d. Stimpson, 1857b, p. 455. Lockington, 1877c, p. 69. S. 1.
Smith, 1880, p. 210. Miers, 1886, p. 62. Rathbun, 1893a, p. 88;
1904, p. 175; 1925, p. 195, pl. 79; pl. 224, figs. 4, 5, text-fig. 79;
1926, p. 24. Newcombe, 1893, p. 21; 1898, p. 76. Calman, 1898,
p. 260. Walker, 1898, p. 274. Doflein, 1899, p. 183. Holmes, 1900,
p. 41. Weymouth, 1910, p. 33, pl. 6, fig. 17. Taylor, 1912, p. 210.
Hilton, 1916, p. 72. Way, 1917, p. 371, fig. 27. Schmitt, 1921, p.
214, text-fgs. 134a, 134b. Johnson and Snook, 1927, p. 374, fig.
329. G. M. Smith, 1928, pp. 164, 165. Hart, 1930, p. 106; 1940,
p. 99. Clemens, 1933, p. 51. Ricketts and Calvin, 1939, p. 93.

Scyra, sp. undt., Whiteaves, 1878, p. 471. (See S. 1. Smith, loc. cit.,
above.)

Seyra acutifronus [for acutifrons], Taylor, 1912, p. 191.

Type: Male, length 27.5 mm, width 18 mm, and female, cotypes,
figured by Dana, no longer extant.

Type locality: Oregon, C. Pickering, U. S. Exploring Expedition,
collector.

Localities subsequently reported, with collectors: Alaska: Kadiak
[Kediak], W. G. W. Harford (Rathbun, 1893a).

British Columbia: Queen Charlotte Islands: G. M. Dawson (New-
combe) ; S shore Houston-Stewart Channel, Kunghit Island (Hart,
1940). Banks Island (Taylor). Vancouver Island: “Vancouver Island”
(Miers) ; Esperanza Inlet and Nootka Sound (Hart, 1940) ; Ucluelet,
Geological Survey of Canada, and off Cape Beale, Albatross, 24-34
fathoms (Rathbun, 1925); Departure Bay (Taylor); Sidney, 10-20
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fathoms, G. M. Smith (G. M. Smith) ; Victoria, G. M. Dawson (8. 1.
Smith), R. Middleton (Whiteaves, S. I. Smith), C. F. Newcombe
(Newcombe; Rathbun, 1893a) ; Parry Bay (Hart, 1930).

Woashington: Brown Island, San Juan Islands, 20-55 fathoms
(Way) ; off Cape Flattery, 27-40 fathoms, and near Port Townsend,
Admiralty Inlet, 15-26 fathoms, Albatross (Rathbun, 1925); Puget
Sound (Stimpson), D. S. Jordan (Rathbun, 1893a), Bashford Dean
(Calman), W. A. Herdman (Walker) ; Port Orchard, O. B. Johnson,
and Dockton, 4lbatross (Rathbun, 1893a, 1925).

California: Humboldt Bay, Scripps Institution; off Farallon Islands,
Bureau of Fisheries; and off Santa Cruz, 21 fathoms, Albatross (all
Rathbun, 1925); Monterey Bay (Doflein; Weymouth), H. Heath
(Rathbun, 1925) ; Monterey, D. S. Jordan, Dr. Canfield (Rathbun,
1893a), H. N. Lowe (Rathbun, 1925) ; Pacific Grove, J. O. Snyder,
J. C. Brown (Rathbun, 1925) ; off Santa Barbara, 21-26 fathoms, and
off Santa Rosa Island, 38-45 fathoms, 4lbatross (Rathbun, 1925) ; off
Venice and off Point Fermin, Anton Dohrn (Rathbun, 1925) ; Laguna
Beach (Hilton), W. A. Hilton (Rathbun, 1925); San Diego Bay, 12
fathoms, Albatross (Rathbun, 1925) ; San Diego, H. Hemphill (Lock-
ington) ; southern California, W. H. Dall (Rathbun, 1893a).

Fossil: California Pleistocene: Deadman Island, San Pedro (Rath-
bun, 1926).

Atlantic analogue: None. A Pacific north temperate species. A cog-
nate species, Scyra compressipes Stimpson, occurs off northern Japan.

Diagnosis: Carapace with entire margins, strong branchial, cardiac,
and gastric tubercles. Outer borders of rostral spines arcuate. A lobe on
outer margin of basal antennal article and a tooth in line with lateral
border of buccal cavity. Merus and carpus of cheliped tuberculate, manus
of old males with a large tooth in gape. Male first pleopod with pointed
tip opposed by two lobate projections, one on either side of a median
longitudinal cleft in which lies a shallow intermediate lobe.

Description: Carapace pyriform and furnished with rounded tuber-
cles. Median region tumid and separated from the cardiac and branchial
regions by a conspicuous depression ; an acute tubercle near the center of
the median region ; behind it a larger and more obtuse tubercle. Branchial
regions tumid and bearing a large, projecting tubercle; in front of this
an elevated prominence usually bearing several small tubercles, often
smooth. A large tubercle on the cardiac and a smaller one on the intestinal
region. Rostrum short, the horns ovate-lanceolate. Two spines or teeth
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on the outer margin of the basal antennal [article] behind the one at the
anterior angle. Preorbital spine acute. Pterygostomian regions with sev-
eral rounded teeth.

Chelipeds of the male large, the merus subcylindrical, somewhat flat-
tened below, and strongly pustulate, especially at the angles; the carpus
pustulate and with several ridges on the outer side; hand long, narrow,
compressed, the palm below the wide carina often inflated ; fingers de-
flexed and, in old males, gaping at the base and generally with a large
tooth near the base of the dactyl.

Legs subcylindrical, more or less pubescent, the propodi sulcate on
either side; dactyls considerably shorter than the propodi and furnished
with sharp, corneous tips.

The third, fourth, fifth, and sixth abdominal segments in the male of
nearly equal length; the seventh longer than broad and rounded at the
tip. (Holmes, modified)

Two distinct types are present in the Hancock series. One, which
follows Dana’s original description, has a raised carapace with gastric
region deeply separated from cardiac and branchial regions. The latter
are as prominent as in Microphrys branchialis and impart a triangular
appearance to the carapace. This form is characterized by a broad ros-
trum, properly designated as ovate-lanceolate, a flat hepatic region con-
tinuous with the postocular cup and devoid of a tooth, and massive chelae,
cristate, and having a dactylar tooth.

The second type, which Rathbun (1925) refers to as occurring in
females of 13 and 14 mm, occurs in both sexes and in individuals of 17
mm which are adult in all respects. The carapace is rounded but not
elevated, the regions separated by shallow sulci and covered with dense
pile. The narrow rostrum fails to conceal the antennal flagellum from
dorsal view and the hepatic swelling is tipped with a sharp spine. The
males have an uncrested chela and no tooth or gape between the fingers.
California specimens collected ashore or in shallow bays like Monterey
were of the latter type, whereas specimens dredged off Redondo Beach,
where a submarine canyon permits upwelling from a considerable depth,
were of the lumpy type. This would lead one to believe that typical Scyra
acutifrons is a northern form recurring wherever cold water conditions
prevail.

Material examined : A total of 284 specimens from 96 stations, divided
as follows: (See Table 50)

Hancock expeditions and related material: 243 specimens from 86
stations.
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California Academy of Sciences material: One specimen from one
station,

Hopkins Marine Station material : 32 specimens from 5 stations.

Provincial Museum material : 8 specimens from 4 stations.

From Bajo Point, Nootka Island, west coast of Vancouver Island,
British Columbia, to San Carlos Point, Lower California, Mexico.

Measurements: Male specimen: length 46.5 mm, width 33.7 mm,
rostrum 10.5 mm, width 9.3 mm, cheliped 88 mm, chela 42 mm, dactyl
20.6 mm, ambulatory legs 55, 45, 41, and 37 mm, respectively. Female:
length 23.9 mm, width 15.9 mm.

Color in life: Dull, usually gray or tan with more or less red on
chelipeds and walking legs. (Way) Dark red carapace, with lighter col-
ored bands on legs. Chelipeds bright red. (Hart, 1930)

Habitat : Shallow water on rock at Parry Bay. (Hart, 1930) Pro-
tected outer coast ; rocky shores; low-tide horizon, under rock. (Ricketts
and Calvin) Usually encrusted with bryozoans. (Way) The carapace of
larger specimens is usually covered with an encrustation of sponges, tuni-
cates, barnacles, etc. (Hart, 1940)

Depth: Shore to 50 fathoms. The deeper record of 55 fathoms, San
Juan Islands (Way) is substantiated by a single dredging in 60-62
fathoms, San Juan Channel, by the Hydah.

Size and sex: Aside from the 46.5 mm male measured above, the
Hancock series consists of young from 3.5 mm, males from 6.0 to 22.5
mm, and females from 6.5 to 23.9 mm, ovigerous females from 11.5 to
21.0 mm. Young of 5.5 mm are invariably characterized by an hepatic
spine of equal length to the postocular tooth, which has not yet assumed
its cup-shaped form and frequently presents a serrate anterior margin.
The resemblance to Pugeitia dalli is remarkable ; however, in that species
the postocular tooth is always removed from the eye, whereas in Scyra
acutifrons it is adjacent to it. The young are proportionately more slender
than the adults and, with their greater spinulosity, suggest the young of
Mithrax (Mithrax) spinipes.

Breeding: Ovigerous females were found off southern California in
every month but March, July, and September, in northern California in
March, and in Washington in July (Way) and August. A female from
Santa Rosa Island in April had pre-zoeae in the process of hatching.
Weymouth (1910) found egg-bearing females at Monterey in June.

Remarks: The measured specimen, while not as large as the 52.6
mm male of which dimensions are given by Rathbun (1925, p. 196), is
so much larger than the balance of the Hancock series as to dwarf them



256 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

by comparison. Apparently northern specimens regularly attain a size
much greater than southern specimens, none of which are over 24 mm,
with an average size for adults of about 17 mm.

The range of the species is extended southward from San Diego,
California, to San Carlos Point, Lower California, Mexico.

Genus LOXORHYNCHUS Stimpson

Loxorynchus Stimpson, 1857a, p. 84.
Loxorhynchus, Stimpson, 1857b, p. 451; correction for Loxorynchus.
Rathbun, 1925, p. 198.

Type: Loxorhynchus grandis Stimpson, by subsequent designation of
Miers (1879c, p. 652).

Description: Carapace pyriform, more or less spinous and pubescent;
gastric region extensive, convex; hepatic region small, prominent, armed
with at least one stout spine. Rostrum bifid, more or less deflexed ; horns
divaricate. Orbits imperfect, interrupted above and below by a deep longi-
tudinal sinus, ocular cavity subtubular. Eyes rather short, retractile,
not hidden. Preorbital tooth strong; postorbital spine acute, nearly longi-
tudinal, below it a small spine situated external to the basal article of the
antenna. Movable part of antenna scarcely concealed by rostrum, flagel-
lum long; immovable article broad, nearly quadrate, armed at external
apex with an acute, laterally extended spine. Epistome large, sub-
trapezoidal. External maxillipeds with inner angle of ischium strongly
produced and rounded. Legs subcylindrical, those of the second pair
[first walking legs] longer; dactyli short, nonspinulous. Digits of the
first pair [chelipeds] of male and female with denticulate margins.

Abdomen 7-segmented [in both sexes]. (Stimpson, 1857b)

Chelipeds of adult male much enlarged, fingers gaping, a large basal
tooth on the dactylus. Legs diminishing in length from first to fourth
pair. (Rathbun, 1925)

Range : Pacific coast of North America from Point Reyes, California,
to Point San Bartolome, Lower California, Mexico. Shore to 110
fathoms.

Contains two species of large size which occupy overlapping, although
not identical, ranges.

Key T10 THE SpEciEs oF THE GENuUS Loxorhynchus

1a. Carapace covered with many small spines; two spines on hepatic
region. Front strongly deflexed. Cheliped of old male shorter
than first and second walking legs. Apex of male first pleopod
not flaring, tip bilobed . . . . . . . grandis
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1b. Carapace covered with a few large tubercles; one spine on
hepatic region. Front less strongly deflexed than 1a. Cheliped
of old male longer than first walking leg. Apex of male first
pleopod flaring, tip blunt, simple . . . . crispatus

Loxorhynchus grandis * Stimpson
Plate P, Fig. 2; Plate 29

Loxorynchus grandis Stimpson, 1857a, p. 85; 1859, p. 49 (3).

Loxorhynchus grandis, Stimpson, 1857b, p. 452, pl. 20 [not 19], fig. 1;
pl. 22, fig. 1. Lockington, 1877¢, p. 65. Miers, 1879, p. 652.
Holmes, 1900, p. 29. Rathbun, 1904, p. 175; 1908, p. 342, pls. 45,
46, 47, fig. 1; 1923b, p. 634; 1925, p. 198, pls. 64, 63, text-fig. 80;
1926, p. 24, pls. 2, 3; pl. 4, fig. 1. Baker, 1912, p. 100. Hilton, 1916,
p. 71, fig. 18. Schmitt, 1921, text-figs. 132a, 132b. Johnson and
Snook, 1927, p. 372, figs. 326, 327. Glassell, 1934, p. 454.

Loxoryhnchus grandus, Weymouth, 1910, p. 31, pl. 5, fig. 14,

Mithrax rostratus, Boone, 1930b, p. 1, figs. 1a, 1b [not M. rostratus
Bell].

Type: Female holotype, U.S.N.M, No. 15376, length 141 mm.

Type locality: Near San Francisco, California; Lt. W. P, Trow-
bridge, collector.

Localities subsequently reported, with collectors: California: Faral-
lon Islands and San Francisco (Holmes) ; Monterey Bay (Weymouth) ;
Santa Barbara, P. Lorquin (Lockington), A4lbatross, 68 fathoms, and
D. S. Jordan (Rathbun, 1925); Santa Catalina Island (Lockington;
Holmes), Albatross (Rathbun, 1925); China Point, San Clemente
Island ; San Pedro Bay, H. N. Lowe, and San Pedro Breakwater, 4nton
Dohrn (Rathbun, 1925); Laguna Beach (Baker; Hilton) ; La Jolla,
G. P. Englchardt (Boone, as Mithrax rostratus) ; San Diego Bay, 6.5
fathoms, Albatross (Rathbun, 1925); San Diego, C. B. R. Kennerly
(Stimpson, 1859), (Holmes).

Lower California, Mexico: Ensenada, E. Gonzalez, and San Martin
Island, H. E. Nichols (Rathbun, 1925) ; Point San Bartolome, C. H.
Townsend (Rathbun, 1923b).

1The writer treats Loxorhynchus as masculine, despite the recommendation of
the XIV International Congress of Zoology that words ending in -rhynchus be
treated as neuter, pending action by the International Commission on Zoological
Nomenclature on a petition regarding Stenorynchus, and on the assurance of Dr.
L. B, Holthuis that the Commission will be receptive to further request with
regard to similar names in Crustacea for which consistent masculine treatment
can be shown.
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Fossil: California Pliocene [not Miocene] : Canoas Creek, southeast
of Coalinga, Fresno County (Rathbun, 1908) ; California Pleistocene:
Rincon del Potrero, Santa Monica (Rathbun, 1926).

Atlantic analogue: None. A California-Lower California endemic
species.

Diagnosis: Carapace covered with many small spines. T'wo spines on
hepatic region. Front strongly deflexed. Cheliped of old male exceeded in
length by first and second walking legs. Apex of male first pleopod not
flaring, tip divided into two closely approximated lobes, an opposing lobe
of nearly equal size located in cleft between them. Size large.

Description: Carapace very broadly ovate, inflated, and covered with
small, conical tubercles of nearly equal size. Rostrum a little longer than
broad, much deflexed, the horns convex above and below and separated
for a little more than half their length. Preorbital spine large, often more
or less double pointed; postorbital spine subconical, acute. Thoracic
sternum transversely grooved. Carapace covered with short hairs.

Chelipeds in the male large, tuberculated ; hand oblong, palm inflated,
the edges rounded. Ambulatory legs subcylindrical, sparingly tubercu-
lated, the antepenultimate [segments] grooved above; a small tubercle
near the end of the merus.

Abdomen of the male contracted behind the third segment, the three
following segments of nearly equal width, the fourth slightly wider at
the base; fifth and sixth segments nearly equal and longer than the third
or fourth; last [segment] subtriangular, but rounded at the tip.

Abdomen of female broadly elliptical, all the [segments] free; the
[segments] increasing in length from the third to the sixth; last [seg-
ment] broadly rounded, much broader than long. ( Holmes)

A stout spine on the margin of the hepatic region and another equally
large just below the margin.

The basal antennal article, besides the anteroexternal spine, with a
tubercle on the outer margin and another on the anterior margin at the
insertion of the next article. (Rathbun, 1925) _

Material examined: 53 specimens from 31 stations. (See Table 51)
From Cordell Bank, Marin County, California, to Thurloe Head,
Lower California, Mexico.

Measurements: Largest specimen, male: length 190 mm, width 145
mm, rostrum 30 mm, width 20 mm, cheliped ca. 220 mm, merus 90 mm,
chela 112 mm, dactyl 58 mm, height of palm 39 mm, ambulatory legs ca.
290, 240, 225, and 180 mm, Female: length 114 mm, width 86 mm.
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Color in life: Exposed parts reddish, inclining to roseate, becoming
yellowish white on the sides. Fingers white. (Stimpson)

Habitat: Deeper water, but occasionally taken inshore or brought
up by fishermen. (Johnson and Snook) Large carapace shells of this
deeper water crab are commonly washed up on the beach [at Laguna].
(Baker)

Depth: To 68 fathoms, Albatross. (Rathbun, 1925) Hancock speci-
mens were all obtained in 23 fathoms or less.

Size and sex: While the Hancock series is not sufficiently extensive to
present a continuous record of growth and development, there is a wide
range, from 6.7 to 190 mm, between the smallest and largest specimen.
The young are more slender than the adults, with the rostral, preorbital,
and postorbital spines more prominent. The postorbital spine is particu-
larly slender, acute, and equally advanced with the tip of the cornea. The
hepatic region is dome-shaped, a tiny papilla surmounted by a cluster of
hairs representing each of the two hepatic spines of the adult. Once freed
of its accretions of detritus, the young specimen appears almost naked,
the carapace being devoid of short pubescence and the longer hairs being
fine and inconspicuous. Sex is readily determinable in a 12.7 mm male
and a 12.5 mm female. No enlargement of the male cheliped is apparent
in specimens of 76 and 92 mm; nor do females to 56 mm show evidence
of having borne ova. It is between these and the measured male of 190
mm and female of 114 mm, a size range not covered by the present series
of specimens, that secondary sex characters are developed.

The specimen measured by Rathbun (1925, p. 199), with dimensions
of 200 by 159 mm, is 10 mm longer than the male measured above, which
was not the largest encountered by the Velero I11. Several larger speci-
mens, kept dry for want of suitable containers, were allowed to deteri-
orate to powder.

Breeding: No ovigerous females are included in the present series.

Remarks: Although the specimen referred by Boone (1930b) to
Mithrax rostratus Bell has not been examined, the description and photo-
graph leave no doubt that it is a2 mature male of Stimpson’s species. No
Mithrax is known to occur at La Jolla, where the specimen was col-
lected by G. P. Englehardt of the Brooklyn Museum, nor is it likely that
specimens of 145 mm dimension, if of a species other than commonly
encountered, would have been overlocked for these many years by en-
thusiastic collectors who regularly comb the southern California beaches.

The young specimen obtained by the N. B. Schofield in 22 fathoms
at Cordell Bank (C.A.S. Locality 31180) represents a northward exten-
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sion of range for the species from Farallon Islands and San Francisco, the
type locality. Cordell Bank lies on the 38th parallel due west of Pt.
Reyes, Marin County, California.

Loxorhynchus crispatus Stimpson
Plate P, Fig. 3; Plate 27, Fig. 2; Plate 28, Fig. 1

Loxorkynchus crispatus Stimpson, 1857b, p. 453, pl. 22, figs. 2-4. Lock-
ington, 1877c, p. 65. Ortmann, 1893, p. 45. Rathbun, 1894, p. 74;
1904, p. 175; 1925, p. 200, pls. 66, 67; 1926, p. 25. Holmes, 1900,
p. 30. Weymouth, 1910, p. 32, pl. 5, fig. 15. Hilton, 1916, p. 71,
fig. 3. Schmitt, 1921, p. 213, text-figs. 133a, 133b. Johnson and
Snook, 1927, p. 374, fig. 328. Ricketts and Calvin, 1939, p. 92,
pl. 20.

Type: Male holotype, U.S.N.M. No. 2083, length 87.6 mm, width
58.4 mm.

Type locality: San Miguel Island, California; Lt. W. P. Trow-
bridge, collector.

Localities subsequently reported, with collectors: California: “Cali-
fornia,” C. M. Scammon, John Mullan, and Bureau of Fisheries (Rath-
bun, 1925) ; Point Reyes (Schmitt) ; Farallon Islands, 20 fathoms, 4lba-
tross (Rathbun, 1904, 1925); San Francisco, A. Agassiz (Ortmann),
T. G. Cary (Rathbun, 1925) ; Monterey Bay (Weymouth), H. Heath,
100 feet, and Albatross, 46-74 fathoms (Rathbun, 1925) ; Monterey, D.
S. Jordan (Rathbun, 1894) ; off Point Conception, 31 and 44 fathoms,
Albatross (Rathbun, 1894, 1925) ; Santa Barbara, D. S. Jordan (Rath-
bun, 1894) ; off San Miguel Island, 26 and 53 fathoms, off Brockway
Point, Santa Rosa Island, 38-45 fathoms, off Santa Cruz Island, 36
fathoms, and off San Nicolas Island, 45 fathoms, Albatross (Rathbun,
1894, 1925) ; Santa Catalina Island: H. N. Lowe, Catalina Harbor,
Anton Dohrn, and off Avalon, 4lbatross (Rathbun, 1925) ; Santa Mon-
ica Bay, 22 fathoms, and between Venice and Rocky Point, Anton Dohrn
(Rathbun, 1925) ; off Wilmington, 27 and 47 fathoms, 4lbatross (Rath-
bun, 1894, 1925) ; Laguna Beach, A. M. Bean and W. F. Hamilton
(Hilton) ; off San Diego, 36 fathoms, 4lbatross (Rathbun, 1925).

Fossil: California Pleistocene: Long Wharf, Santa Monica; Dead-
man Island, San Pedro (Rathbun, 1926).

Atlantic analogue: None. A California endemic species.

Diagnosis : Carapace covered with a few large tubercles standing out,
with their surrounding pile, as discrete masses. One spine and a domelike
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prominence on hepatic region. Front not strongly deflexed. Cheliped of
old male exceeding first walking leg. Apex of male first pleopod flaring,
tip undivided, rounded, and rimmed; a paplllate tongue process arising
from within opening.

Description: Carapace rather narrowly triangular, somewhat flat-
tened, not nearly so wide and inflated as in the preceding species [Loxo-
rhynchus grandis]. Some of the tubercles much larger than others, the
principal ones being located as follows: a tubercle on the cardiac region
connected with a tubercle on the intestinal by a prominent ridge; two
tubercles on the branchial regions, the anterior somewhat nearer the
middle line; a large tubercle on the hepatic region; a tubercle on the
anterior and one on the posterior portion of the median region; a tubercle
on either side of the anterior median tubercle; a row of small blunt
tubercles on the median region extending to each rostral horn. Rostrum
longer than broad, not so much depressed as in L. grandis, and having
more divergent horns, separated for more than half the length of the
rostrum. Preorbital spine prominent, subconical.

Chelipeds rather slender; merus with three or four small tubercles
on the upper side; carpus with small tubercles; hand slender, slightly
wider at the base, margins rounded. Ambulatory legs rather short, the
first pair in the female usually longer than the chelipeds, merus grooved
above; dactyls shorter and stouter than in Loxorhynchus grandis, about
one-half the length of the propodi.

Abdomen of the male similar to that of the preceding species, but the
last [segment] narrower.

The chelipeds in the male much longer than in the females, and in
old specimens becoming enormously lengthened. ( Holmes)

Material examined: 117 specimens from 57 stations. (See Table 52)
From Cordell Bank, southwest of Baker Head, northern California, to
south of Pyramid Cove, San Clemente Island, southern California.

Measurements: Largest specimen, male: length 119 mm, width 88
mm, rostrum 19 mm, width 14 mm, cheliped 300 mm, merus 123 mm,
chela 135 mm, dactyl 52 mm, height of palm 30 mm, ambulatory legs ca.
207, 154, 132, and 103 mm, respectively. Female: length 105 mm, width
68 mm.

Color in life: Bluish white, the rostrum, spines, and legs bright car-
mine. (Stimpson, 1857b)

Habitat : Protected outer coast ; rocky shores ; low-tide horizon, under
rock. (Ricketts and Calvin) Generally found so thickly covered with
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foreign growths, such as hydroids, seaweeds, bryozoans and sponges, that,
in their natural environment, they are scarcely recognizable as crabs at
all. (Holmes) A 60 mm specimen carries a rhizocephalan parasite.

Depth: 4-74 fathoms. (Rathbun, 1925) Shore to 110 fathoms, Velero
III and IV.

Size and sex: As the Hancock series contains about three times as
many specimens of Loxorhynchus crispatus as of L. grandis, the record
of growth and development is correspondingly more complete. Young
specimens of from 5.4 to 14 mm look much alike. The pre- and post-
orbital spines are tipped with a translucent spinule and tend to curve
forward. The single hepatic spine is sharper than the same spine on L.
grandis, and there are three similar spines evenly spaced along the lateral
margin. The anterior corner of the branchial region is sharply angled,
and in the indentation between it and the hepatic swelling the similarly
rounded pterygostomian region is exposed. While this young facies per-
sists to 14 mm and larger, it is possible to determine sex in males of 12.5
mm, although the pleopods are only half as long as the abdomen at this
stage. Shortly thereafter the large bosses of the carapace become discerni-
ble and in specimens of 20 mm and over form a most conspicuous char-
acter, As in L. grandis, sexual maturity appears to be achieved late, males
of 75 mm showing no signs of enlarging chelipeds or females of 58 mm
of egg laying.

Breeding: The gap in the series between the specimens just mentioned
and the measured male and female, 119 and 105 mm respectively, is
bridged by an ovigerous female of 62 mm collected in June or July and
an 84 mm female, definitely postovigerous, collected in Octaber.

Remarks: Although the specimen measured above is larger than the
largest in the collections of the U. S. National Museum (U.S.N.M.
No. 2193), it is not as large as a 133.5 mm male (M.C.Z. No. 2000) of
which measurments are given by Rathbun (1925, p. 201). However, the
length of the cheliped of the Hancock specimen exceeds by 28 mm the
longest cheliped recorded by Rathbun, which belongs to the National
Museum specimen. In very old males the length of the cheliped is con-
siderably greater than that of the first pair of walking legs, whereas in
Loxorhynchus grandis the first two pairs of ambulatory legs exceed the
chelipeds.

The southern limit of range of the species appears to have been cor-
rectly defined by Rathbun, for Velero III collectors found no Loxo-
rhynchus crispatus south of San Diego.
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Genus CHORILIA Dana

Chorilia Dana, 1851a, p. 269 ; 1852, p. 91. Schmitt, 1921, p. 208. Rath-
bun, 1925, p. 202.

Type: Chorilia longipes Dana, by monotypy.

Description: Carapace pyriform, inflated, and spiny. Rostrum com-
posed of two long, slender, straight, cylindrical spines, diverging from
the base. Basal antennal article large [i. e., long and narrow], furnished
distally with a spine; flagellum usually exposed and visible from above
at the sides of the rostrum. Preocular spine prominent, acute; postocular
acute, deeply cupped on anterior face, and without hairs. Ambulatory legs
elongated, subcylindrical, unarmed; first pair usually much the longest.
(Schmitt)

Supraocular hood separated by a U-shaped sinus from the postocular
cup.

Chelipeds enlarged, manus compressed. (Rathbun)

Abdomen seven-segmented in both sexes.

Range: Eastern Pacific from Shumagin Bank, Alaska, to Cortez
Bank, Lower California, Mexico; Western Pacific: Japan. 18-650 fath-

oms.

Chorilia longipes Dana
Chorilia longipes turgida Rathbun
Plate P, Figs. 4, 5; Plate 30

Chorilia longipes Dana, 1851a, p. 269; 1852, p. 91; 1855, pl. 1, figs.
Sa-d. Stimpson, 1857b, p. 455. Lockington, 1877¢, p. 69. Whiteaves,
1878, p. 470. Rathbun, 1898, p. 572;-1904, p. 174; 1923b, p. 634;
1925, p. 203, pl. 224, figs. 1-3, text-fig. 81. Weymouth, 1910, p. 33,
pl. 6, fig. 16. Taylor, 1912, pp. 191, 209. Way, 1917, p. 368, fig.
24. Schmitt, 1921, p. 209, text-fig. 130. Smith, 1928, pp. 164, 165.
Clemens, 1933, p. 51. Hart, 1940, p. 99. Goodwin, 1952a, p. 178.

Hyastenus (Chorilia) longipes, Miers, 1879, p. 658. Holmes, 1900,
p. 33.

Hyastenus longipes, Miers, 1886, p. 56. Newcombe, 1893, p. 20; 1898,
p. 76. Rathbun, 1893a, p. 85, pl. 7; 1894, p. 62, pl. 1, fig. 5.

?Hyastenus sp., Rathbun, 1893a, p. 87.

Chorilia longipes turgida Rathbun, 1924a, p. 3; 1925, p. 203, pl. 225,
text-fig. 82 ; type locality, off San Diego, 359 fathoms ; male holotype
U.S.N.M. No. 15500, length 56 mm, width 50 mm.

?Chorilia sp., Rathbun, 1926, p. 25, pl. 1, fig. 2 [fossil].



264 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Type: Female holotype, nat extant, length 40.2 mm, width 21.2 mm.

Type locality : Oregon. [This designation referred to Oregon Terri-
toty, which included the present state of Washington and part of British
Columbia as well.]

Localities subsequently reported, with collectors: Of typical Chorilia
longipes: Alaska: off Shumagin Bank, 138 fathoms, 4/batross (Rathbun,
1925) ; off Sitkalidak Island, Kodiak, 69 fathoms, 4/batross (Rathbun,
1893a) ; Chilkoot Inlet, 45-51 fathoms; Stephens Passage, 131-188
fathoms ; Kasaan Bay, Prince of Wales Island, 89-123 fathoms ; junction
of Clarence Strait and Behm Canal, 206-248 fathoms; Naha Bay, Behm
Canal, 41-240 fathoms; Yes Bay, Behm Canal, 45-205 fathoms; Boca
de Quadra, 149-181 fathoms; all 4ibatross (all Rathbun, 1925):

British Columbia: Queen Charlotte Islands: 9.5 miles S of Marble
Island, and Tasu Harbor, Moresby Island (Hart) ; McLaughlin’s Bay,
Campbell Island, 10-30 fathoms, J. Richardson (Whiteaves, New-
combe) ; Banks Island (Taylor). Queen Charlotte Sound, 25-338 fath-
oms, Albatross (Rathbun, 1893a); Halibut Bank, Gulf [Strait] of
Georgia, 18-44 fathoms, Albatross (Rathbun, 1925) ; Vancouver Island:
Clayoquot and Nootka Sounds (Hart) ; Departure Bay, 10-20 fathoms,
and Lowe Inlet (Taylor); off Nanaimo, 89-97 fathoms, Albatross
(Rathbun, 1925) ; Sidney, 10-20 fathoms, G. M. Smith (Smith) ; south
shore, 56-152 fathoms, 4lbatross (Rathbun, 1893a).

Woashington: Friday Harbor, San Juan Islands (Way); off Cape
Flattery, 27-77 fathoms, and Admiralty Inlet, 40 fathoms, Albatross
(Rathbun, 1893a); Strait of [San Juan de] Fuca, 97-114 fathoms,
Albatross (Rathbun, 1925).

Oregon: Off Columbia River, 68 fathoms; off Alseya [Alsea] River,
42 fathoms; off Heceta Bank, 46 fathoms; all Albatross (all Rathbun,
1893a) ; off Cape Kiwanda, 50 fathoms, A4lbatross (Rathbun, 1925).

California: Between Shelter Cove and Big Flat, 155-285 fathoms,
N. B. Schofield (Goodwin) ; off Point Arena, 75 fathoms, Albatross
(Rathbun, 1893a) ; south of Farralones [Farallon Islands], 68 fathoms,
Albatross (Rathbun, 1925) ; off Pigeon Point, 296 fathoms; off Point
Afio Nuevo, 62 fathoms; Monterey Bay, 46-495 fathoms; off Point Sur,
298 fathoms; oft San Miguel Island, 267 fathoms; off Santa Rosa Island
52 fathoms; all Albatross (all Rathbun, 1893a).

Of Chorilia longipes turgida (including specimens earlier described
as typical C. longipes) : California: Monterey Bay, 65-406 fathoms, and
off Point Carmel, 162 fathoms, A/batross (Rathbun, 1925); off San
Simeon Bay, 160 fathoms, 4lbatross (Rathbun, 1893a) ; west of Point




PART 1 GARTH : PACIFIC OXYRHYNCHA 265

Buchon, 440 fathoms, off Point- Conception, 145 fathoms, and off San
Nicolas Island, 32-451 fathoms, 4lbatross (Rathbun, 1923b); off San
Miguel Island, 264-376 fathoms, off Anacapa Island, 388-603 fathoms,
and off Santa Barbara Island, '178-638 fathoms, A!batross (Rathbun,
1893a) ; off Santa Rosa Island, 243-265 fathoms, off Santa Cruz Island,
197-510 fathems, and off Santa Catalina Island, 478-600 fathoms, 4/ba-
tross, and San Clemente Island, Scripps Institution (Rathbun, 1925);
northwest of San Clemente Island, 414 fathoms, A4lbatross (Rathbun,
1898) ; between Santa Catalina Island and San Diego, 464 fathoms, and
vicinity of San Diego, 36-650 fathoms, A4lbatross (Rathbun, 1893a).

Fossil: ?California Plelstoccne Deadman Island, San Pedro (Rath-
bun, 1926).

Atlantic analogue: None. A Pacific boreal species of which two geo-
graphical races, Chorilia longipes japonica (Miers, 1879a) and C. L
turgida, are recognized as occurring in temperate waters of the western
and eastern Pacific, respectively.

Diagnosis: Carapace multituberculate or spinate, largest spine on
branchial region; a blunt ridge or, in Chorilia longipes turgida, a spine
on hepatic region. Rostral spines slender, subparallel or divaricate; an
acute preorbital spine. T'wo spines on external margin of basal antennal
article. Cheliped of male massive; palm inflated and compressed, two
larger teeth in gape. Male first pleopod with two subterminal lobes, one
rounded, the other acute, opposing thickened but pointed tip.-

Description: Of typical Chorilia longipes: Carapace covered with
numerous tubercles and some short, unequal spines; largest spine at
widest part of carapace on margin of branchial region. Other important
spines two median gastric, forming a rhomb with two smaller lateral
spines or tubercles. A blunt ridge or tubercle on hepatic region. Cardiac
region at its narrowest more than half its greatest width. T'wo median
cardiac tubercles, one larger intestinal tubercle. Rostrum about half (it
may be more or less than half) as long as remainder of carapace; horns
gradually tapering, acuminate. A slender preocular spine. T'wo spines on
outer margin of basal antennal segment, followed posteriorly by a-trian-
gular tooth situated just outside the segment. Merus of outer maxillipeds
with concave surface and prominent outer anglc ischium with a broad
and deep longitudinal sulcus.

Chelipeds massive ; merus prismatic, rough with granules, and with
tubercles and spines arranged in rows. Carpus similarly rough, inner
margin lamellate, the lamella bearing a backward-pointing lobe at proxi-
mal end. Manus compressed, upper edge thin. Fingers narrow, gaping in
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their basal half or two-thirds; dactylus as long or nearly as long as upper
margin of palm, with a subbasal tooth; immovable finger with a basal
tooth ; distal ends of fingers meeting, their edges crenulate.

Legs of the first pair exceeding cheliped little or not at all; other
pairs considerably shorter and themselves diminishing successively in
length. Merus of each terminating in a short, sharp point above; dactyli
slender and curved. (Rathbun, 1925)

Compared to typical Chorilia longipes, the carapace of C. I. turgida
is much rougher, more spinous, the tubercles replaced by short, sharp
spines; the hepatic margin bears a spine instead of a tubercle or blunt
ridge ; the width of the carapace increases notably in proportion to the
length, the branchial regions are inflated and approach nearer the median
line, the distance between them being not more than half the greatest
width of the cardiac region; the movable segments of the antennal
peduncle are longer and more slender. (Rathbun, 1924a)

Material examined: Of typical Chorilia longipes: 20 specimens from
13 stations. (See Table 53) From off McKay Point, British Columbia,
to SE end of Santa Catalina Island, California. Of C. I, turgida: 152
specimens from 43 stations. (See Table 54) From San Miguel Island,
Channel Islands, California, to Cortez Bank, Lower California, Mexico.
While the preponderance of southern California specimens have been
referred to C. I. turgida, select specimens from as far south as 12 miles
SW of Newport Beach might with propriety have been referred to typical
C. longipes, the northern form.

Measurements: Of Chorilia longipes: male: length 50.4 mm, width
at branchial spines 30.2 mm, rostrum 18.6 mm, width 5.0 mm, cheliped
71 mm, chela 35 mm, dactyl 17.2 mm, height of palm 6.3 mm, ambu-
latory legs ca. 84, 68, 62, and 54 mm, respectively. Of C. I turgida:
male: length 70.8 mm, width 52 mm, rostrum 18.4 mm, basal width 6.9
mm, cheliped 123 mm, chela 61.5 mm, dactyl 32.5 mm, height of palm
17.5 mm, ambulatory legs 120 (est.), 105, 90, and 80 mm, respectively.
Ovigerous female: length 54 mm, width 40 mm.

Color in life: Usually white, but occasionally bright flesh pmk the
color persisting for years in alcohol.

Habitat: Specimens from off Santa Catalina Island were most fre-
quently recovered by the dredge with smooth, round boulders, by which
many were crushed. Occurring in the same hauls were Paralithodes
rathbuni (Benedict) ; Munida and Munidopsis, galatheid shrimps;
Psolus, a sessile holothurian; and a siliceous sponge.
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Depth: 18-650 fathoms. (Rathbun) Depths over 300 fathoms are
from Monterey Bay south. Hancock specimens were obtained in depths
of from 35-380 fathoms. One shore record is believed to be in error, as
the species is not known to occur intertidally.

Size and sex: In young Chorilia longipes turgida of from 5.0 to 10.0
mm the rostral horns are long and slender and occupy about one-third of
the carapace length. The width is slightly over half the length, giving
the young a more slender appearance than the adults. The postorbital
spine is slender, acute, inclined toward the horizontal, and well separated
from the preorbital, as in Rochinia, the cup-shaped postocular process of
the adult being assumed by a gradual curving around the eye, accom-
panied by a broadening of the spine in adolescent specimens. Sex may be
readily determined in 10 mm specimens, and females of 13 mm were
found to be ovigerous; however, females of 33 and 54 mm produce a
vastly greater number of eggs. The tremendous development of the male
cheliped and the sharp crests of the palms occur in specimens approaching
the size of the 70.8 mm male measured above.

Breeding: Ovigerous females were found by the Velero III in the
vicinity of the southern Channel Islands (Santa Catalina and San Cle-
mente) in September, November, and December, and by the Albatross
from Monterey Bay to San Diego, California, in March, April, and
May. (Rathbun, 1925)

Remarks: In deeper dredging operations among the Channel Islands,
off the coast of southern California, the Velero I1] has amassed a series
of Chorilia longipes second only to that of the 4lbatross, and exceeding
that of the A4 lbatross in representation of C. [. turgida, the southern form.
In enumerating specimens taken south of Monterey Bay, Rathbun (1925,
p. 207) mentions .2 males from off Santa Rosa Island, 2 males and 4
females from off San Miguel Island, and a few from among many speci-
mens taken off San Diego as being either typical of the northern form,
or intermediate between C. longipes and C. l. turgida. From among
Velero III collections, which are exclusively southern Californian, the
following localities yielded one or more specimens of the northern form:
off Redondo Beach, 70-240 fathoms ; south of Santa Barbara Island, 240-
275 fathoms; southeast of Santa Catalina Island, 132-148 fathoms; San
Pedro Channel, 12 miles southwest of Newport, 225-250 fathoms; east
of White Cove, Santa Catalina Island, 121-260 fathoms. Some or all of
these locations are subject to upwelling of cold water from greater depths.
A similar situation is found with respect to Scyra acutifrons, which also
presents a northern and a southern facies (see Remarks under that

species).
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An occasional hairy specimen, including a 27 mm male and a 14.5 mm
female, was found. Smaller individuals of Chorilia longipes (23 mm and
under) had numerous vesicles on rostrum, antennae, eyestalks, legs, and
on the low portions of the posterior part of the carapace, a feature
reminiscent of Rochinia vesicularis.

It should be noted that the figure used by Rathbun (1893a) and by
Schmitt (1921) to illustrate Chorilia longipes is that of C. longipes
turgida, and that the description of Holmes (1900) is a composite of the
northern and southern forms.

Genus PELIA Bell

Pelia Bell, 1835b, p. 170; 1836, p. 44. A. Milne Edwards, 1875, p. 71.
Rathbun, 1925, p. 275.

Type: Pelia pulchella Bell, by monotypy.

Description: Carapace pyriform, swollen, devoid of tubercles, and
covered with a sparse down. Rostrum well developed, formed of two
rostral horns, united at their base, divergent near their extremiity. Supe-
rior orbital margin smooth and without a spine. Basal antennal article
long, slender, and forming only an incomplete flooring to the orbit;
jutting out beyond the orbital margin and appearing at the sides of the
rostrum. Movable flagellum greatly developed. Eye retractile into a
hollow fossette at the base of a tubercle limiting the hepatic region in
front. Merus of the external maxillipeds notched at its anterointernal
angle to receive the palp.

Chelipeds rather long, but feeble [in females and young males];
fingers terminating in a sharp extremity, finely denticulate and in contact
at their terminal portion; pollex bearing near its base a large tooth, cor-
responding to an excavation of the cutting edge of the dactyl. Arm bear-
ing a more or less pronounced crest above.

First pair of ambulatory legs much longer than the others; the fifth
very small; the merus much compressed and bearing a projecting ndge
above. Last article devoid of denticulations below.

Abdomen of the male narrow and composed of seven artlcles (A.
Milne Edwards, modified)

Range : Eastern Pacific from Santa Cruz Island, California, to Zorri-
tos Light, Peru; Galapagos Islands (Bell). Western Atlantic from Buz-
zards Bay and Vineyard Sound, Massachusetts, to Gulf of San Matias,
Patagonia; Atlantic range interrupted between St. Thomas, West Indies,
and Cape St. Roque, Brazil. Shore to 55 fathoms; possibly to 70 fathoms.
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Ky T0 THE PAcrric SpeciEs oF Pelia

la. Rostrum of moderate length, or not more than one-third of the
remaining carapace length. Only the tip of basal antennal article
exposed dorsally .

2a. Carapace narrow, width from two-thirds to three-fourths
total length. Rostral horns from one-third to one-fourth

length of remainder of carapace. Basal antennal article elon-

gate, succeeding two articles slender, the second falling

short of tip of rostrum. Digital tooth of male cheliped
molariform. Male first pleopod slender, not bent to tip
tumida

2b. Carapacc broader, w1dth from three-fourths to four-fifths
total length. Rostral horns from one-fourth to one-eighth

length of remainder of carapace. Basal antennal article

broad, succeeding two articles wide as one rostral horn,

the second reaching or exceeding tip of rostrum. Digital

tooth of male cheliped a simple tubercle. Male first pleopod
broad, bent sharply before tip . . . . pacifica

1b. Rostrum long, or nearly half of the remaining carapace length.
Almost the entire basal antennal article exposed dorsally.
Galapagos only? . . . . . . . . pulchella

Pelia pulchella Bell

Pelia pulchella Bell, 1835b, p. 170; 1836, p. 45, pl. 9, figs. 2, 2d-f.
A. Milne Edwards, 1875, p. 72. Rathbun, 1910, p. 572; 1925, p.
284, pl. 241, figs.. 1-4. Boone, 1927, p. 142, fig. 40. Garth, 1946, p.
380.

Type: Male holotype, length 8.5 mm, width 5.3.mm, originally
deposited in the Museum of the Zoological Society (London), no longer
extant.

 Type locality: Galapagos Islands, 6 fathoms, sandy mud; Hugh

Cuming, collector.

Localities subsequently reported with collectors. None

Diagnosis: Carapace narrow, width from four-sevenths to . five-
eighths total length. Rostral horns long, nearly half the length of re-
mainder of carapace. Basal article of antenna almost wholly exposed in
dorsal view, second movable article falling short of tip of rostrum.
Presence of digital tooth of male cheliped not ascertainable. Nature of
male first pleopod unknown.
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Description: Carapace. pyriform, gibbous, rounded, polished, some-
what hairy; the regions elevated, particularly the gastric and cardiac,
the latter forming a rounded tubercle; lateral margins entire. Rostrum
straight, much produced, nearly half as long as the rest of the carapace,
bifid at the extremity, with a slight groove continued backwards from
the bifurcation. [Antennules] inserted at the base of the rostrum;
[antennae] placed at the sides of the rostrum, the basal [article] reaching
to about half its length, almost wholly exposed above, slightly tapering
towards its extremity, extremity bearing a small external tooth; the
movable portion setaceous, extending a little beyond the apex of the
rostrum, the second and third [articles] cylindrical, and much larger
than the terminal portion. External [maxillipeds] with the [exognath]
semifusiform ; the [ischium] of the [endognath] elongate, rhomboid ; the
[merus] an irregular four-sided figure, the margins entire.

[Chelipeds] longer than the body, the arm three-sided, having a
toothed carina above and two carinae beneath, the outer minutely ser-
rated ; the hands slightly compressed, smooth; the fingers, when closed,
in contact throughout their whole length, the half towards the apex
being serrated, and a tubércle of the immovable finger received into a
corresponding excavation in the movable one. [Ambulatory legs] com-
pressed, carinated and hairy above, the [first] pair longer than the
[cheliped], the rest becoming gradually shorter.

Abdomen in the male seven-segmented, the [segments] becoming
gradually smaller from the third to the last. (Bell, modernized as to
terminology)

Material examined: None.

Measurements: Male holotype, length 4 lines (10.16 mm), width
2.5 lines (6.35 mm).

Habitat: Sandy mud. [Note: Pelia elsewhere is sponge-covered.]

Depth: 6 fathoms. [Note: Pelia pacifica of the mainland is inter-
tidal.]

Remarks: While Bell’s description gives at least two apparently valid
criteria, rostral length and exposed basal antennal article, on which to
separate Pelia pulchella of the Galapagos from either P. tumida or P.
pacifica of the mainland, Bell’s figures leave some room for doubt as to
the first of these. His figure 2 shows the antennal flagellum extending
barely to the tip of the rostrum, but his figure 2d depicts the flagellum
as exceeding the rostrum in length, while the second movable article falls
short of it. This resembles the situation found in P. tumida, which P,
pulchella further resembles with respect to narrowness of body and elon-
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gation of the cheliped. A single mature Pelia from the Galapagos Islands,
where none has been collected since the holotype, would settle the ques-
tion of rostral length, as well as that regarding the presence and nature
of the digital tooth, the tubercle mentioned by Bell being on the pollex,
as well as providing the essential first pleopod for comparison with the
mainland species. Lacking such a specimen, it secems best to treat P.
pulchella as distinct from either P. tumida or P. pacifica for the present.

Pelia tumida (Lockington)
Plate Q, Fig. 1; Plate 31, Fig. 2
Pisoides? tumidus Lockington, 1877a, p. 30; 1877c, p. 67.
Microphrys tenuidus [error for tumidus], Miers, 1886, p. 83.
Pelia pacifica, Rathbun, 1893a, p. 90; 1898, p. 573; 1904, p. 174 (part) ;
1910, p. 572 (part). Not P. pacifica A. Milne Edwards.
Pelia, sp., Rathbun, 1893a, p. 90.

Pelia tumida, Holmes, 1900, p. 35. Rathbun, 1904, p. 174; 1925, p. 281,
pl. 99, figs. 2, 3. Hilton, 1916, p. 72. Schmitt, 1921, p. 211, pl. 34,
figs. 5, 6. Johnson and Snook, 1927, p. 369, figs. 321, 323.

Pelia clausa Rathbun, 1907, p. 72; type locality, “Southern California,”
really Catalina Harbor; male holotype, U.S.N.M. No. 16203.
Hilton, 1916, p. 72. Nininger, 1918, p. 41, fig. 21. Schmitt, 1921,
p. 211, pl. 34, figs. 1-4.

Type: Male holotype, length 16.5 mm, width 11.4 mm, originally in
the California Academy of Sciences, no longer extant.

Type locality: Near San Diego, between tides; H. Hemphill, col-
lector.

Localities subsequently reported, with collectors: California: Venice
breakwater and between Venice and San Pedro, dnton Dohrn, Point
Vicente, San Pedro, and Long Beach, H. N. Lowe, Reef Point, and
vicinity of San Pedro, E. P. Chace (Rathbun, 1925). Santa Catalina
Island : (Holmes) ; Catalina Harbor, 30-40 fathoms, W. H. Dall (Rath-
bun, 1893a, as Pelia pacifica) ; beach, W. H. Dall (Rathbun, 1907, as
Pelia clausa) ; Avalon Bay, Anton Dohrn, and off Santa Catalina Island,
50 fathoms, H. N. Lowe; San Clemente Island, H. N. Lowe (Rath-
bun, 1925). Laguna Beach, W. A. Hilton (Hilton; Nininger as Pelia
clausa) ; La Jolla, Scripps Institution, and San Diego County, C. R.
Orcutt (Rathbun, 1925); San Diego, 10 fathoms, H. Hemphill, also
C. R. Orcutt and Rosa Smith (Rathbun, 1893a, as Pelia pacifica) ;
Hassler (Rathbun, 1925).
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Lower California, Mexico: San Bartolome Bay and Magdalena Bay,
3 fathoms, W. J. Fisher? (Lockington, 1877c) ; west of Magdalena Bay,
36 fathoms, 4 lbatross (Rathbun, 1893a, as Pelia, sp.) ; Magdalena Bay,
12 fathoms, 4lbatross (Rathbun, 1898, as Pelia paczﬁca) C. R. Orcutt
(Rathbun,-1925).

Gulf of California, Mexico: off Adalr Bay, 17 fathoms Albatross
(Rathbun, 1893a, as Pelia pacifica). :

Atlantic analogue: None.

Diagnosis: Carapace narrow, width from two-thirds to three-fourths
total length. Rostral horns with outer margins parallel or divergent,
length from one-third to one-fourth remainder of carapace. Basal an-
tennal article elongate; second movable article falling short of tip. of
rostrum. Gape between fingers of adult male of moderate width, -digital
tooth molariform. Male first pleopod slender, gradually narrowing to
tip, not bent below aperture; aperture normally closed.

Description: Carapace pyriform, rounded, tumid, covered with
pubescence, but entirely devoid of spines. Median [gastric] region
rounded, smooth, much elevated, and furnished with a small rounded
tubercle at the summit; branchial regions inflated ; cardiac region with
a small rounded elevation. Rostrum depressed, nearly one-half the length
of the carapace and bifurcated for about half its length, the horns nar-
row, divergent, and slightly upturned at the tip. No preorbital tooth;
postorbital small. Anterolateral margin entire. Basal antennal [article]
considerably longer than wide and dévoid of teeth with the exception of
the one at the anteroexternal angle, plainly visible from above; tip of the
peduncle reaching just beyond the apex of the notch between the rostral
horns, not nearly reaching the tip of the rostrum as in Pelia pacifica;
flagellum rather long. Merus df the maxillipeds distally truncated.

Chelipeds unarmed ; merus not nearly reaching the tip of the ros-
trum hand oblong, inflated, the edges obtuse and parallel ; ﬁngers w1dely
gaping, a tubercle on the inner margin of the dactyl near the base.

] Ambulatory legs compressed, pubescent, the margins furnished w1th a
thick fringe of stiff setae; dactyls sharply curved at their sharp, corneous
tips. (Holmes, from a male specimen of Lockington’s from Magdalena
Bay)

In the undeveloped males (the Pelia clausa form) the chelipeds are
weak as in the adult females, the chelae small, the palms tapering distally,
the fingers meeting except for a very slight gape in the basal third or
fourth. (Rathbun, 1925) :
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-. Remarkable spinulation is. shown by a 4.8 mm young from Redondo
Beach, California, with a bifid spine at the outer extremity of the basal
antennal article and spinules along both anterior and posterior leg mar-
gins, and by a 3.6 mm young from Guadalupe Island, Mexico, in which
the spinules extend to the base of the rostrum, the basal antennal article,
the postocular cup, and the anterolateral margins, as well as to the cheli-
peds and walking legs. This. condition, which does not persist in the
adult, is contrary to the description of Holmes given above.

Material examined: 222 specimens from 62 stations. (See Table 55)
From Santa Cruz Island, California, and Rocky Point, Gulf of Cali-
fornia, Mexico, to Petatlan Bay, Guerrero, Mexico.

Measurements: Male specimen: length 21.2 mm, width 14.5 mm,
rostrum 5.9 mm, width 2.4 mm, cheliped 22.2 mm, chela 11.3 mm,
dactyl 5.2 mm, height of palm 4.7 mm, ambulatory legs 28.2, 19.3, 16.2,
and 12.6 mm, respectively. Female specimen: length 20,5 mm, width
13.0 mm. '

Color in life: Carapacc cadmium orange. Chelae white, lightly mot-
tled with brown ; fingers brown at base, gradually blending into orange
and fading to white on tips. Merus of ambulatory legs strong cadmium
orange; carpus, propodus, and dactylus white with a few markings of
brown. Ventral side grayish white. (Petersen, of a Gulf of California
specimen ) _

Habitat : These sluggish creatures live under stones at low tide and
usually have their legs closely folded to them. (Nininger) When turned
upon its back, will remain motionless with its legs upcurved and is
almost indistinguishable from the surroundings. (Johnson and Snook)
Almost all specimens are sponge covered, the sponge being either soft
fibrous and covering the entire dorsal portion of the carapace and the
enlarged meral segments of the legs, or hard and dlsposed in dlscrete
clumps, as if planted by the crustacean.

Two specimens from Lower California and the Gulf of California
are hosts of rhizocephalan parasites. It is thought that there may be some
connection between susceptibility to parasitism in this species and the
occurrence of a definitely recognizable form in the male (Pelia clausa)
in which the secondary sex character of the enlarged chelipeds fails to
develop. More observation is needed to establish this as a fact.

Depth: Shore to 55 fathoms possibly to 70 fathoms (Gulf of Cali-
fornia).

Size and sex: From the Hancock series-it is apparent that Pelia
tumida attains its maximum size in the colder waters off southern Cali-
fornia, where males up to' 21 mm were encountered. In the Gulf of
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California, males were under 14 mm in length. These will be treated as
distinct populations in the account of growth and development to follow:

Among southern California-Lower California specimens, regarded as
typical, males from 7.0 to 21.2 mm and females from 6.9 to 20.5 mm,
with young to as small as 4.8 mm, were found. Ovigerous females range
from 9.5 to 20.5 mm. There is considerable difference as to the size at
which the male chela ceases to resemble the female and becomes high,
compressed, with fingers agape. In general, it seems to be attained between
10.3 and 15 mm, some specimens of 11 mm exhibiting this feature while
others considerably larger (Pelia clausa of Rathbun) do not.

Gulf of California males range from 7.5 to 13.8 mm, females from
7.0 to 14.7 mm, the 7.0 mm specimen being ovigerous. Young to 3.5
mm are present, with sex clearly determinable in females of 4.7 and 5.0
mm. A 13.8 mm male had undeveloped chelae, while one of 13.7 mm
had the chelae fully matured. Individuals with rostral horns diverging,
usually old males, but in one case a female, were observed more fre-
quently in the Gulf than elsewhere, It is remarkable that in the Gulf
there occur ovigerous females smaller than the first recognizable develop-
ing females in the southern California population.

Breeding: Ovigerous females were encountered by Velero III col-
lectors in the Gulf of California in January, off the Mexican mainland
in March, by C. L. Hubbs and party in Lower California in February,
and by Hancock Foundation collectors in southern California waters in
January, and again in June, July, and August.

Pelia pacifica A. Milne Edwards
Plate Q, Figs. 2-4; Plate 31, Fig. 3

Pelia pacifica A. Milne Edwards, 1875, p. 73, pl. 16, figs. 3-3c. Holmes,
1900, p. 36 (part). Rathbun, 1904, p. 174 (part); 1907, p. 72
(part) ; 1910, p. 572 (part) ; 1925, p. 283, pl. 98, fig. 1; pl. 99,
fig. 1. Crane, 1947, p. 71. Not P. pacifica Rathbun, 1893a, p. 90;
1898, p. 573.

Type: Male holotype, length 9 mm, width 7 mm, in Paris Museum;
obtained through S. I. Smith, Yale University, according to A. Milne
Edwards.

Type locality: Bay of Panama, F. H. Bradley, collector.

Localities subsequently reported, with collectors: Mexico: Man-
zanillo, Colima, C. R. Orcutt (Rathbun, 1925); Acapulco, Guerrero,
Zaca (Crane). Not Magdalena Bay, Lower California, Albatross
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(Rathbun, 1898, 1907 ; Holmes?), the specimens so recordcd being later
attributed to Pelia tumida (Rathbun, 1925).

Nicaragua: Corinto, Zaca (Crane).
Costa Rica: Jasper Island and Uvita, Zaca (Crane).

Panama: Perica Island, Albatross (Rathbun, 1907); “Panama,”
Sternbergh (Rathbun, 1925) ; Bahia Honda, Zaca (Crane).

Atlantic analogue: Pelia mutica (Gibbes). (See Remarks below)

Diagnosis: Carapace relatively broad, width from three-fourths to
four-fifths total length. Rostral horns with outer margins convergent,
length from one-fourth to one-eighth remainder of carapace. Basal anten-
nal article broad; second movable article reaching or exceeding tip of
rostrum. Gape between fingers of adult male very wide, digital tooth
simple. Male first pleopod broad nearly to tip, sharply bent below aper-
ture, the thickened lip of aperture finely setose.

Description: Carapace shorter and more triangular than in [Pelia
tumida), the rostrum much shorter, not more than one-fourth as long as
remainder of carapace in the old male, its outer margins converging
anteriorly, thus carrying out the triangular form of the carapace. Very
little of the basal antennal article visible from above; its outer angle
tipped with a spine.

Chelipeds in the well-developed male stouter than in [Pelia tumida},
and about as long as the first pair of ambulatory legs; palm wider, vary-
ing from 0.72 in the smaller specimen to 0.81 of its superior length in
the old ; a little narrowed distally and slightly constricted near the fixed
finger ; fingers widely gaping for from half [in the young] to two-thirds
of their length in the old, slender, the basal tooth of the dactylus com-
paratively insignificant, the fixed finger arched very markedly downward
in the basal half, thus increasing the gape. (Rathbun, 1925)

Material examined: 34 specimens from 15 stations. (See Table 56)
From Acapulco, Guerrero, Mexico, to 9.5 miles southwest of Zorritos
Light, Peru.

Measurements: Male specimen from Changamé, Panama: length
9.1 mm, width 6.2 mm, rostrum 1.6 mm, width 1.0 mm, cheliped 9.0
mm, chela 4.3 mm, dactyl 2.1 mm, height of palm 1.8 mm, ambulatory
legs ca. 11.2, 7.0, 5.0, and 4.5 mm, respectively. Ovigerous female from
Panama: length 6.6 mm, width 4.9 mm.

Color in life: Bluish gray above, pile ochraceous yellow. Merus and
manus of chelipeds translucent buff peppered with black; carpus and
chelae flame scarlet. Underparts buffy green. Eggs orange. (Crane, of
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specimens from Uvita, Costa Rica) Dark red. ( Crane, of specimens from
Corinto, Nicaragua)

Habitat: On under sides of sponge- and algae-grown stones; in tide-
pools; in Pocillopora coral. Well covered with hydroids, sponges, algae,
and sand grains. (Crane) As in the preceding species, susceptibility to
parasites is shown, a female specimen from Ecuador bemg host to a
rhizocephalan,

Depth: Customarily recovered intertidally, but on ‘occasion, as at
Manta Bay and La Libertad, Ecuador, dredged in 1-2 fathoms.

Size and sex: Males in the present series range in size from 5.4 to
9.6 mm, females from 5.2 to 7.5 mm, ovigerous females the same, and
young from 4.0 mm.

Breeding: Eggs in January-March. (Crane) Ovigerous females were
obtained by Velero IIT collectors at Manta and La Libertad, Ecuador,
in January, and at Zorritos Light, Peru, in February, and by Velero IV
collectors at Acapulco, Mexico, in February. An egg-bearing female was
collected by Elinor D. Robson at Bellavxsta, Panama, in February or
March.

Remarks: The two males from Playa Blanca, Costa Rica, Velero 111
‘station 465-35, have a small rostrum, the tips of which converge, a short,
wide basal antennal article, and the first two movable antennal segments
are as wide as one of the rostral horns and are contained within its length.
The teeth of the dactyl of the chela (see text-fiz. 6B) are two in number
and simple, not molariform, as is the single digital tooth of Pelia tumida
(see text-fig. 6A). The two males from Changamé, Panama, Elinor
Robson, collector, have the elongate hand and bicuspid digital tooth of
P. tumida, but in body proportion, length of rostrum, and other par-
ticulars belong in the P. pacifica series. A female specimen from Port
Utria, Colombia, Velero I1I station 2392-34, has a rostrum only about
one-eighth the length of the carapace. The series from Zorritos Light,
northern Peru, station 847-38, consists of an 8 mm male of undoubted
maturity and five ovigerous females. The male clearly shows the narrow
fingers and correspondingly wide gape, and the digital tooth is again
simple (see text-fig. 6C). The male first pleopod, howcver, is atypical
(see Plate Q, fig. 4). :
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6. Chelae of Pelia males. A. P. tumida (Velero III Sta. 1230-41), x 4.
pacifica (Velero III Sta. 465-35, Playa Blanca, Costa Rica), x 12.5.
pacifica (Velero IIT Sta. 847-38, Zorutos, Peru), x 9.

A character omitted in A. Milne Edwards’s figure, which is oversim-
plified, is a tiny white papilla on the eyestalk, which is visible in dorsal
view. This is not, however, a specific character, being shared by Pelia
tumida and perhaps by other members of the genus.

The confusion which has existed regarding the Pacific species of
Pelia, quite apart from the identity of P. pulchella, discussed elsewhere,
is only partially clarified by the synonymy given above. This arose from
two Independent circumstances, the first of which was the unfortunate
grouping by Rathbun (1893a) of material from San Diego and Santa
Catalina Island, California, with A. Milne Edwards’s Panamanian
species, rather than with Lockington’s San Diego species; and her subse-
quent (1907) erection of a new species, P. clausa, for southern Cali-
fornia material, after coming into possession of specimens from Perico
Point, Panama, which she correctly assigned to P. pacifica. The second
concerns specimens from Magdalena Bay, Lower California, A4lbatross
stations 2831 and 2989, also referred by Rathbun (1898, 1907) to P.
pacifica. These, along with the southern California specimens previously
mentioned, were not correctly placed as P. tumida until 1925.
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In order to preclude similar difficulty with respect to material from
Ecuador, the writer has elected to include specimens earlier determined
for him by Rathbun as Pelia tumida, in his series of material examined
of P. pacifica, which has for its range the Bay of Panama in its broadest
sense. The pleopods of the males from La Libertad tend to support this
view. Similarly, for zoogeographical reasons, he prefers to consider P.
pacifica, rather than P. tumida, the Pacific analogue of the Atlantic P.
mutica (Gibbes).

Genus PISOIDES Milne Edwards and Lucas

Pisoides Milne Edwards and Lucas, 1843, p. 10. Dana, 1852, p. 79.
A. Milne Edwards, 1875, p. 74. Rathbun, 1925, p. 284.

Type: Pisoides tuberculosus Milne Edwards and Lucas = Hyas
edwardsi Bell, by monotypy.

Description : Carapace much longer than wide, trianguliform, slightly
swollen. Gastric and genital regions very apparent and separated from
each other, as well as from the branchial regions, by rather deeply marked
furrows. Rostrum, directed a little obliquely downward, equal in width
to the buccal cavity ; armed with two spines, very elongate and divergent
at their extremity. Eyes imperfectly retractile; orbital cavity almost en-
tirely filled by the base of the short, medially constricted ocular peduncle.
Orbit presenting a notch on its superior margin and not armed with a
tooth above its internal angle, as in Pisa; below, this cavity very incom-
plete, but with a small spine near the base of the antenna; finally, the
external orbital angle occupied by a large and very sharp tooth. Basal
article of the antennae a little longer than wide, and adorned with a
small tubercle advancing between the movable flagellum and the orbit;
the first movable article, much longer than the preceding, wide, very
compressed ; the second article, a little shorter, reaching the extremity of
the rostrum or surpassing it. Antennules and mouth parts disposed like
those of Pisa. Epistome nearly linear, Sternal plastron as long as wide.

Chelipeds in both sexes short, composed of rather robust articles, and
terminating in slender, elongate, slightly curved fingers finely denticulate
on the inner side. Legs diminishing progressively in length from the first
pair; first pair much longer than the cheliped ; merus and carpus broad
and compressed ; propodus cylindrical, the dactylus short, very crescentic,
and non-denticulate.

Abdomen in both sexes composed of seven segments. (Milne Edwards
and Lucas, modified)
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Range: West coast of South America from San Nicolas Bay, Peruy,
to Strait of Magellan. Galapagos Islands. (Bell) Panama. (A. Milne
Edwards) Japan. (Balss, 1929) Shore-30 fathoms. '

Pisoides edwardsi (Bell)
Plate Q, Fig. §; Plate 31, Fig. 4
Hyas edwardsii Bell, 1835b, p. 171; 1836, p. 49, pl. 9, fig. S p-r.

Pisoides tuberculosus Milne Edwards and Lucas, 1843, p. 11, pl. §,
figs. 1, 1a-d; type locality, coast of Chile; type in Paris Museum,
male cotype in Mus. Acad. Nat. Sci. Philadelphia. Nicolet, 1849,
p. 134. A. Milne Edwards, 1875, p. 75, pl. 16, fig. 5-5b. Lenz,
1902, p. 757. Porter, 1903, p. 147. Rathbun, 1910, pp. 572, 616.

Pisoides edwardsii, Dana, 1852, p. 87; 1855, pl. 1, figs. 2a, 2b. Miers,
1881, p. 63. Cano, 1889, pp. 98, 99, 100, 179. Pfeffer, 1890, p. 545.
Rathbun, 1910, pp. 572, 613; 1925, p. 285, pl. 236. Boone, 1927,
p. 143, fig. 41. Garth, 1946, p. 380.

Pisoides edwardsi, Miers, 1881, p. 66. Porter, 1936b, p. 337. Garth,
1957, p. 29.

Pisoides edwarsii, Cano, 1888, pp. 163, 166.

Pisoides edwards, Porter, 1936a, p. 152.

T'ype: Male holotype, length 19.1 mm, width 14.8 mm, not extant.

Type locality: Valparaiso and the Galapagos Islands, H. Cuming,
collector. In view of the fact that all subsequent records, with the excep-
tion of a doubtfully correct record of A, Milne Edwards from Panama,
have been from Chile, the type locality is hereby restricted to Valparaiso,
Chile.

Localities subsequently reported, with collectors: Panama: (A, Milne
Edwards, as Pisoides tuberculosus, without reference to a specimen from
that locality). Chile: Guérin collection (Rathbun, 1925, specimen
thought to be a cotype of P. tuberculosus) ; Iquique, L. Plate (Lenz) ;
Coquimbo, Vettor Pisani (Cano, 1889); Bay of Guaiacan, L. Plate
(Lenz) ; Herradura, F. T. Delfin (Porter, 1903) ; Bay of Valparaiso
(Nicolet) ; Tumbes and Talcahuano, L. Plate (Lenz) ; Bahia de Con-
cepcin, near Talcahuano (Porter, 1936a) ; Ancoud [Ancud], Fettor
Pisani (Cano, 1889); Calbuco, L. Plate (Lenz); Porto [Puerto]
Lagunas, Vettor Pisani (Cano, 1889) ; Trinidad Channel, 30 fathoms,
and Port Resario, Strait of Magellan, 2-30 fathoms, Alert (Miers) ;
Strait of Magellan, Caracciolo (Cano, 1888).

Atlantic analogue: None. A Pacific austral species. A related species,
Pisoides ortmanni Balss (1924), has been described from Japan.
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Diagnosis: Carapace with tubercles of median and branchial regions
obscured by villosity. Rostrum flattened, horns divergent. Basal antennal
article subquadrate, a spinulous tubercle at antercexternal angle and a
similar tubercle just outside base; succeeding two articles broadened.
A sharp postorbital, but no preorbital spine. A stout spine at distal end
of merus of cheliped and walking legs. Male first pleopod broad and
flattened nearly to tip, a row of spinules on concave margin.

Description: [Rostrum] flattened, with the horns evenly and slightly
divergent and setigerous within. [Basal article] of the antenna subquad-
rate, with the outer angle projecting. [ First movable article] fully twice
as long as the [second], both flattened and ciliate on the outer side, the
[second] being ciliate on both margins. [ Anteroexternal] angle of [basal
article] set with minute spinules or hairs, a2 prominence at posterior angle
raggedly but minutely denticulate. Branchial regions tumid, with two or
three faint tubercles of small size. Cardiac region a broad prominence with
a rounded surface, a small tubercle on either side a little posteriorly.
[Gastric] region prominent with a low posterior tubercle, another oblong
one anteriorly equally distinct. Outer orbital [spine] acute. Intestinal
region with a small tubercle, but all tubercles concealed mostly by the
villosity of the surface, and seen only on its removal. External maxillipeds
pubescent, outer margin of the palpus with a re-entering angle a short
distance from its upper extremity. Legs with a fringe of rather short
hairs on opposite (upper and lower) margins. (Dana)

Carapace entirely covered with small rounded pits serving for the
insertion of the hairs; branchial, gastric, and genital regions ornamented
with prominent tubercles. Chelipeds having the anterior margin of the
merus armed on its upper part with a strong spine; first pair of walking
legs remarkable for their strongly compressed merus, with their superior
margin crested ; merus of the following legs broad, flattened, and rounded
above ; a very pronounced spine at their external margin, especially in the
first pair of legs; carpus short, broad ; the propodus elongate and cylin-
drical. Abdomen in both sexes entirely smooth. (Milne Edwards and
Lucas, modified, of Pisoides tuberculosus) For a description of one of the
original type specimens of P. tuberculosus in the Museum of the Phila-
delphia Academy of Natural Science, see Rathbun (1925, p. 286).

Material examined: Hancock expeditions material: Five specimens
from three stations, all in Peru. Lund University Chile Expedition
material: 16 specimens from 11 stations, all in Chile. (See Table 57)
From San Nicolas Bay, Peru, to Paso Tenaun, south of Punta Tenaun,

island of Chiloe, Chile.
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Measurements: Largest specimen, male from Canal Chacao, Chile:
length 23.7 mm. Ovigerous female, Peru: length 21.6 mm, width 15.7
mm, rostrum 4.0 mm, width 2.6 mm, cheliped 17.3 mm, chela 6.7 mm,
dactyl 3.5 mm, ambulatory legs 21.5, 18.1, 15.0, and 13.3 mm, respec-
tively.

Color in life: Carapace and chelipeds yellow tinged with reddish.
(Milne Edwards and Lucas) Reddish brown; the hands red. (Bell,
probably from preserved specimens) “Gray or gray-brown with red
claws.” “Claws brilliant red.” (Field notes of Dahl and Brattstrém, of
Chilean specimens)

Habitat: Among seaweed (?). (Lenz) Sandy bottom; sand and
rock bottom. (Miers) Hancock expeditions specimens were collected on
rocky shore; the dredged specimen was recovered from mud bottom.
Lund University specimens were covered with a variety of ep1z001tes,
including sponges, hydroids, and ( ?)ascidians.

Depth: Shore to 70 meters.

Size and sex: Males in the small Hancock series measure 9.0 and
14.5 mm, females 15.5 to 21.6 mm, the latter ovigerous. Males in the
larger Lund University series measure 9.9 to 23.7 mm, females 10 to 22
mm, the latter post-ovigerous.

Breeding: Ovigerous females were encountered by Hancock expedi-
tions in Peru in February and a post-ovigerous female by Lund Uni-
versity collectors in Canal Chacao, Chiloe, in late February.

Remarks: The Hancock series lacks a male comparable in size to the
30 x 14.6 mm specimen from the Guérin collection in the Museum of the
Academy of Natural Sciences of Philadelphia (Rathbun, 1925, p. 286).
The 14.5 mm male, however, yielded a first pleopod (Plate Q, fig. 5)
closely resembling that of Pelia. When one considers that the basal
antennal article of Pelia pacifica is broad as compared to that of Pelia
tumida, and that the peduncle (first two movable articles) is wider than
in that species and extends to the tip of the rostrum also, it is apparent
that characters other than those given by Rathbun (1925, p. 194) must
be used in any key separating Pisoides from Pelia. In addition to its larger
size, Pisoides is tuberculate and spinate, particularly at the extremities
of the meral segments of the cheliped and legs, and usually lacks the
peculiar interlocking arrangement of the fingers of the adult male in
Pelia. However, the male specimen from S of Punta Nagle, Golfo de
Quetalmahué, Canal Chacao, has claws with a gape like those of Pelia.

Although the specimens at hand, because of their small size, do not
add to the descriptive features of the species as set forth by Milne Ed-
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wards and Lucas and by Dana above, they do contribute materially to
an understanding of the present distribution. It is significant that Pisoides
edwardsi was not encountered north of the bays of San Juan and San
Nicolas, which are in the southern part of Peru, nor was it taken by
R. E. Coker (Rathbun, 1910), whose territory was essentially the same
as that covered by the Velero I11. Collectors subsequent to Cuming have
failed to find it in the Galapagos Islands (Garth, 1946), and extensive
collecting in the Panama Bight since the time of A. Milne Edwards has
been negative as regards the species. Southern Peru, then, rather than the
Galapagos or Panama, should be considered as defining the northern
limit of range of the species.

Genus ROCHINIA A. Milne Edwards

Amathia Roux, 1828, p. 8 of livr. 1, and/or p. 1 of text accompanying
pl. 3. Not p. [5] ; type: the Mediterranean 4. rissoana Roux, 1828,
by monotypy. Milne Edwards, 1834, p. 285. Not Amathia Lamou-
roux, 1812.

Pisa (Amathia) De Haan, 1839, pp. 78, 84.

Rochinia A. Milne Edwards, 1875, p. 86, footnote; type: R. gracilipes
A. Milne Edwards, by monotypy. Rathbun, 1925, p. 204.

Scyramathia A. Milne Edwards, 1880, p. 356; type: 8. carpenteri Nor-
man by subsequent designation of Rathbun (1925). Alcock, 1895, p.
201. A. Milne Edwards and Bouvier, 1923, p. 379.

Anamathia Smith, 1885, p. 493; name substituted for 4mathia Roux,
preoccupied.

Rachinia Alcock, 1895, p. 165.

Type: The south Atlantic Rochinia gracilipes A. Milne Edwards,
1875, by monotypy.

Description: Carapace pyriform or elongate-triangular, armed either
with tubercles or with long spines. Hepatic and branchial spines always
prominent and very conspicuous. Rostrum consisting of two spines, usu-
ally long and slender. Eyes small, and retractile against a sharp postocular
process commonly but little cupped ; a supraocular eave terminating either
in a forwardly directed tooth or in an upturned spine. Basal antennal
article not very broad, sharply truncated; the mobile portion of the
antennae freely exposed on either side of the rostrum.

Merus of the external maxillipeds as broad as the ischium, slightly

expanded at the anteroexternal angle, and bearing the palp at the antero-
internal angle,
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Chelipeds in the adult male enlarged [i. e., elongated], with the
palms broadened and compressed. First pair of ambulatory legs markedly
the longest.

Abdomen in both sexes consisting of seven distinct segments. (Alcock,
modified, of Scyramathia).

Range: Eastern Pacific: from 5 miles south of San Benito Islands,
Lower California, to Gorda Banks, Gulf of California, Mexico ; Galapa-
gos Islands ; western Atlantic: from off Nantucket Shoals, Massachusetts,
to Cape Horn. Occurs also in the eastern Atlantic, Mediterranean,
Indian and western Pacific oceans as far north and east as Japan. 40-633
fathoms.

Remarks: Evidence that the genus formed by uniting Anamathia,
Rochinia, and Scyramathia, as above, may be diphyletic is to be found
in the male first pleopods. Those of Rochinia gracilis (Atlantic), R.
cornuta, and R. occidentalis (see Plate Q, figs. 6, 7) resemble that of
Pisoides, while that of Rochinia vesicularis (see Plate P, fig. 6) resem-
bles those of Scyra and Chorilia (=Hyastenus). Unfortunately, their
separation cannot be accomplished along the lines suggested by their
earlier synthesis, for the pleopods of both Rochinia rissoana (type of
Anamathia) and of Rochinia carpenteri (type of Scyramathia), as shown
by camera lucida drawings provided by Dr. Isabella Gordon of specimens
in the Norman collection (British Museum), are of the first or pisiform
type. Rather, it will be nccessary to examine the male pleopod of each
of the Rochinia species on a world-wide basis in order to determine which
of them should be united with R. vesicularis in an independent genus, a
task that lies beyond the scope of the present work. Thus in due time, the
superficial resemblance of Scyramathia to Hyastenus noted by Sars
(1885, p. 6) and to Pugettia, which has a scyriform pleopod although
belonging in another subfamily, noted by Alcock (1895, p. 202) will
have received structural confirmation.

KEy 10 THE PAciFic AMERICAN SPECIES OF Rochinia

1a. Median tubercles 3; gastric 3. Rostrum longer than one-half

remainder of carapace. Pleopod pisiform . .  cornuta

1b. Median tubercles 4; gastric 4. Rostrum shorter than one-half
remainder of carapace

2a. Two spines on basal antennal article; an oblique row of

3 spines from the anterior median gastric spine to the margi-

nal branchial spine. Pleopod scyriform . . wvesicularis

2b. One spine on basal antennal article; an oblique row of

5 spines from the anterior median gastric spine to the

marginal branchial spine. Pleopod pisiform . occidentalis
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Rochinia vesicularis (Rathbun)
Plate P, Fig. 6; Plate 31, Fig. 1

Scyramathia vesicularis Rathbun, 1907, p. 73, pl. 5, fig. 7; pl. 8, figs. 1,
la.
Rochinia vesicularis, Rathbun, 1925, p. 221, pl. 230. Crane, 1937, p. 58,
pl. 3, figs. 8, 9.
Type: Male holotype, U.S.N.M. No. 32860, length 20.7 mm, width
11.5 mm.
Type locality: Southeast of Hood Island, Galapagos Islands, 300
fathoms, Albatross station 4642.

Localities subsequently reported, with collectors: Gulf of California,
Mexico: Gorda Banks, 40-100 fathoms, Zaca (Crane).

Atlantic analogue: None.

Diagnosis: Four median and four gastric spines. Rostral horns slen-
der, from one-third to two-fifths length of remander of carapace. Two
spines on basal antennal article and a spine posterior to these on orbital
margin. Walking legs with 2 distal meral spine. Male first pleopod much
like that of Scyra: a stout, pointed tip opposed by two lobate projections
with concavities approximated, an erect spinate lobe between them
directly above orifice.

Description: Body and legs everywhere covered with a pubescence
formed of spherical vesicles; a few long, slender hairs on the gastric
region, the lateral margins, and the rostrum. Carapace armed with
eighteen short, stout, and pointed spines, four on the gastric region, one
on the cardiac, one on the intestinal region, four on each branchial region,
one on each hepatic region, and one above each eye; in addition, the post-
ocular lobe narrow, curved, and acute. Rostrum composed of two slender,
divergent horns, two-fifths the length of the rest of the carapace. Eyes
visible even when retracted against the postocular lobe. The narrow basal
antennal article having an anteroexternal spine, and two spines further
back on the outer margin ; flagella situated outside the rostrum. Ischium
and merus of outer maxillipeds with a concave surface.

Chelipeds of male just as long as the carapace and rostrum and little
stouter than the other legs; arm with four short spines above, increasing
distally ; wrist with three or four similar spines; palm with sides parallel,
one and one-half times as long as the fingers, fingers meeting when closed.

Merus of all the ambulatory legs with a spine or tooth at the distal
end. First pair one and one-half times as long as carapace and rostrum.
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In the female the rostrum shorter, one-third length of remainder of
carapace ; the cheliped equaling length of carapace and half the rostrum;
the fingers relatively longer than in the male; first pair of ambulatories
one and one-fifth times as long as carapace and rostrum. (Rathbun,
1907, modified)

In an amended description Rathbun (1925) increased the number of
carapace spines to twenty, the extra pair being on the branchial region,
and removed the posterior of three spines in line from the basal antennal
article, as in the diagnosis above. The edges of the fingers are crenulate.

Material examined: 5 specimens from 3 stations. (See Table 58)
From 5 miles south of San Benito Islands to San Jaime Bank, off Cape
San Lucas, Lower California, Mexico.

Measurements: Largest specimen, male: length including rostral
spines 19.6 mm, width including branchial spines 13.3 mm, rostrum 5.2
mm, narrowest width 2.3 mm, cheliped 19.2 mm, chela 9.0 mm, dactyl
4.4 mm, ambulatory legs 27, 23, 20, and 19 mm, respectively. Female:
length 11.1 mm, width 7.1 mm.

Color in life: Not recorded.

Habitat: Rocky bottom. (Crane) The three stations from which
Hancock expeditions specimens were recovered had bottoms of rock, sand,
and coralline.

Depth: 40 fathoms (Crane) to 300 fathoms. Velero specimens are
from 52-97 fathoms only.

Size and sex: It is thought that all known specimens, including the
20.7 mm holotype, are young, since specimens of related species attain the
following dimensions: Rochinia crassa (Atlantic) 95 mm, R. histrix
(Atlantic) 41.5 mm, R. cornuta (Pacific) 50.2 mm, and R. occidentalis
(Pacific) 57 mm.

Breeding : Ovigerous females of the species are unknown.

Remarks: Although Rochinia vesicularis was originally described
from the Galapagos Islands, there can be no doubt that specimens taken
off Lower California by the Pelero 111 and IV and in the Gulf of Cali-
fornia by the Zaca are this species. The male from San Benito Islands,
station 1119-40, was compared with the type in the collection of the
U. S. National Museum and agrees in every particular.

The 18.6 mm male from San Jaime Bank, station 618-37, has the
requisite number of carapace spines, but some have been broken off at
their bases. In addition to the 20 dorsal spines, there are 4 pairs of lateral
spines, 3 of which are subbranchial, 1 subhepatic.
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Rochinia cornuta (Rathbun)
Plate Q, Fig. 6
Anamathia carnuta Rathbun, 1898 p- 571, pl. 41, fig. 2.
Scyramathia cornuta, Rathbun, 1907, p. 73.
Rochinia cornuta, Rathbun, 1925, p. 217, pl. 227, fig. 2.

Type : Ovigerous female, holotype, U.S.N.M. No. 21572, length 50.2
mm, width 20.2 mm.

Type locality : Northeast of Indefatigable Island, Galapagos Islands,
392 fathoms, Albatross station 2818.

Localities subsequently recorded, with collectors: OH Hood Island,
Galapagos Islands, 633 fathoms, Albatross station 4641 (Rathbun,
1907).

Atlantic analogue: None. A Galapagos endemic species.

Diagnosis: Three median and three gastric tubercles ; two long paired
marginal spines. Rostral horns long, divergent, length equal to half or
more than half remainder of carapace. One spine on outer margin of
basal antennal article. A blunt distal meral spine on ambulatory legs.
Male first pleopod as in Pisoides: tip bluntly pointed, no lobate projec-
tions, but a compressed, spinulous shoulder on opposite side of subterminal
aperture.

Description: Surface closely covered with tuberculiform cutaneous
vesicles, a few curved hairs among them. Tubercles and spines of the
carapace as follows: gastric region with three short [spines], one median,
the lateral in advance of the median; cardiac and intestinal regions each
with one, short and conical ; branchial region with two short, the poste-
rior smaller and nearer the median line; hepatic and branchial regions
each with a long, slender marginal spine directed outward, upward, and
forward. Rostral horns very long and slender, nearly equaling or exceed-
ing one-half the entire length of the carapace, and extending nearly to
the base of the rostrum; slender, widely divergent, slightly arched. Pre-
orbital spine short, slender, not reaching the base of the rostral horns;
postorbital tooth rounded. Basal article of antenna with a short tooth or
spine at the anterolateral angle, Pterygostomian ridge with three or four
tubercles. A blunt rounded tooth at the angle of the buccal cavity.

Chelipeds slender. Merus triangulate; outer face with a low blunt
ridge; upper margin with a sharp terminal spine, and a broad subacute
tooth near the proximal end. Carpus with a superior longitudinal uneven
crest, and a tubercle on the outer surface near the distal end. Propodus
compressed, with a thin upper edge; dactylus more than one-half the
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superior length of the propodus. Fingers with a narrow gape along their
basal third ; prehensile edges crenate.

Meri of ambulatory legs with a short spine; spine decreasing in size
and acuteness from the first to the fourth pair, there becoming a blunt
lobiform prominence. (Rathbun, 1898, modified)

Material examined: The type series, from northeast of Indefatigable
Island, Galapagos, Lat. 0° 29’ S, Long. 89° 54’ 30” W, 392 fathoms,
April 15, 1888, Albatross station 2818, 5 males and 2 females, including
the ovigerous holotype, U.S.N.M. No. 21572, None from among Han-
cock collections.

Measurements: Ovigerous female, holotype: length 50.2 mm, width
exclusive of spines 20.2 mm, rostrum 26.5 mm, length of branchial spine
9.0 mm. Male: length 35.9 mm, width exclusive of spines 14.5 mm,
rostrum 17.8 mm, length of branchial spine 6.2 mm.

Color in life: Unknown.

Habitat : Sand ; Globigerina ooze. (Rathbun)

Depth: 392-633 fathoms.

Remarks: Through the courtesy of Dr. F. A. Chace, Jr., curator of
marine invertebrates; U, S. National Museum, a male paratype was
made available for dissection. Although crushed, the specimen yielded the
pleopod from which the accompanying sketch (Plate Q, fig. 6) was
made. The dissimilarity of this pleopod to that of Rochinia vesicularis
suggests that the genus Rochinia, as presently constituted, may be
diphyletic, including species which are related to Scyra and Chorilia
on the one hand, and to Pisoides and Pelia on the other.

Rochinia occidentalis (Faxon)
Plate Q, Fig. 7

Anamathia occidentalis Faxon, 1893, p. 150; 1895, p. 8, pl. 1, figs. 2, 2a.
Rochinia occidentalis, Rathbun, 1925, p. 220, pl. 228 ; pl. 229, fig. 5.

Type: Male holotype, M.C.Z. No. 4479, length without rostral
horns 45 mm, width 38 mm, rostral horns 12 mm.

Type locality: Off the Galapagos Islands, Lat. 1° 03’ S, Long.
89° 28’ W, 385 fathoms, 4lbatross station 3404.

Localities subsequently reported : Known only from the type locality,
above,

Atlantic analogue: None. A Galapagos endemic species.

Diagnesis: Four median and four gastric spines. Rostral horns awl-
shaped, divergent, rostrum over one-fourth carapace length. Branchial
spine largest, over half as long as rostral horn. One spine on outer mar-



288 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

gin of basal antennal article. Male first pleopod with a short, acute tip;
aperture delimited by fleshy folds that have a tendency to curl outward,
the more prominent fold obtusely angled.

Description: Carapace pyriform, strongly arched when viewed in
profile, its surface clothed with tuberculiform cutaneous vesicles and with
delicate setae hooked at their tips. The spines and tubercles of the cara-
pace arranged as follows: four on the gastric region, two of these in the
median line and one on each side; the posterior median having the form
of a blunt tubercle, from this a blunt low keel running back to the
cardiac region; one in the middle of the cardiac region; one [tubercle]
on the intestinal region; one on each hepatic region; five on each bran-
chial region. Of the branchial spines the one near the middle projecting
upward and forward, and the longest spine on the carapace, being one-
half as long as the rostral horns; behind and inside of this a short, rather
blunt spine in a transverse line with its fellow and the cardiac spine; the
three remaining branchial spines arranged in a triangle on the anterior
part of the branchial area; those nearest the median line on the branchial
areas short and blunt—tubercles rather than spines. In addition to these
prominent spines and tubercles of the carapace, four or five small tuber-
cles on the outer border of the pterygostomian region. The rostrum pro-
duced into two divergent, awl-shaped horns, more than one-fourth the
length of the remaining portion of the carapace. The preocular spines
well developed and acute, the postocular processes obtuse. The basal seg-
ment of the antenna projecting at the antercexternal angle in the form
of a short, blunt spine or tubercle. The antercexternal angle of the
buccal area projecting, but not forming a dentiform process.

The chelipeds twice as long as the carapace, minus the rostral horns,
and but little more robust than the ambulatory [legs]; the carpus with
two low ridges on the outer face ; the chela a little longer than the merus,
the basal part cylindrical, the distal part gradually widening to the base
of the fingers. The fingers slightly curved, less than one-half as long as
the basal portion, smooth, prehensile edges regularly dentate, closing
throughout their length.

The first ambulatory legs exceeding the chelipeds by the length of
the [dactylus]. The other pairs successively shorter, the last pair being
shorter than the chelipeds. The merus of all the legs with a small tuber-
cular projection at the distal end above, most prominent on the anterior
pair; otherwise the legs unarmed, but closely invested with minute
papillae, like the carapace.

The abdomen seven- [segmented]. (Faxon, 1895, modified)
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Material examined: Through the courtesy of Dr. Elisabeth Deich-
mann of the Museum of Comparative Zoology, Harvard, it has been
possible to obtain on loan the right first pleopod of the unique male
holotype. :

Measurements: Male holotype : length without rostral horns 45 mm,
width 38 mm, length of rostral horns 12 mm, length of branchial spine
7 mm. (Faxon)

Color in life: Unknown.

Remarks: The similarity of the male first pleopod (see Plate Q, fig.
7) to that of Rochinia rissoana (Roux), type of the genus, is striking.
The writer is indebted to Dr. Isabella Gordon of the British Museum
(Natural History) for a camera lucida sketch of the male first pleopod
of the latter species, made from a specimen in the Norman collection.

Genus LIBIDOCLAEA Milne Edwards and Lucas

Libidoclaea Milne Edwards and Lucas, 1843, p. 6. Rathbun, 1925, p.
223.

Type: Libidaclaea granaria Milne Edwards and Lucas, by mon-
otypy.

Description : Carapace pyriform, convex above, and laterally rounded
due to expansion of branchial regions; gastric region distinct, elongate;
genital region small and triangular, invaded posteriorly by the branchial
regions, separated from one another by a deep depression; cardiac and
intestinal regions indistinct and very oblique; hepatic regions rudimen-
tary. Surface covered with fine granulations and spinous tubercles, the
longest occupying the branchial, cardiac, and intestinal regions. Rostrum
elongate, narrow, and notched at extremity. Orbits divided above and
below by a groove; a strong preorbital spine. Eyes short, stout, and re-
tractile. Basal antennal article well developed, a strong tooth near mid-
dle of external margin. Buccal cavity closed by third maxillipeds. Sternal
plastron broader than long, anterior portion oblique. Chelipeds elongate,
robust, not surpassing next pair of legs; fingers elongate, slender, and
internally denticulate. Ambulatory legs slender, diminishing progressively
in length ; dactyli slender, elongate, and slightly curved.

Abdomen of the male [and of the female] composed of seven seg-
ments. (After Milne Edwards and Lucas)

-Range: From Valparaiso, Chile, to Gulf of San Matias, Argentina.
10-1050 fathoms.
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Libidoclaea granaria Milne Edwards and Lucas
Plate P, Fig. 7; Plate 32, Fig. 1

Libidoclaea granaria Milne Edwards and Lucas, 1842, atlas, pl. 3, fig.
1; pl. 4, figs. 1, 1a, 1b; 1843, p. 8. Nicolet, 1849, p. 129. Miers,
1886, p. 72. Rathbun, 1910, p. 572; 1925, p. 224, pls. 76-78; pl.
231, figs. 1, 2, 4-6. Garth, 1957, p. 27.

Libidoclea coccinea Dana, 1851a, p. 268 ; type locality, off Eastern Pata-
gonia; type not extant; 1852, p. 88; 1855, pl. 1, figs. 3a-d.

Libinia coccinea, Miers, 1886, p. 73. Rathbun, 1898, p. 574.

Libinia gracilipes Miers, 1886, p. 74, pl. 9, figs. 2-2c; type locality, off
Chiloe, 45 fathoms, Challenger station 304 ; male holotype in Brit-
ish Museum. Pfeffer, 1890, p. 545. Murray, 1895, p. 1140.

Libidaclea granaria, Porter, 1936a, p. 152.

Libidoclea granaria, Porter, 1936b, p. 337.

Type: Male holotype, length 67 mm, width 56 mm, in Paris Mu-
seum,

Type locality: Environs of Valparaiso, Chile. A. d’Orbigny, col-
lector.

Localities subsequently reported, with collectors: Chile: Chiloe, 45
fathoms, Challenger (Miers, 1886; Murray); Porto [Puerto] San
Pedro, depth not given, Hassler (Rathbun, 1925) ; Bahia de Concep-
cién, near Talcahuano (Porter, 1936a). The remaining localities are
Atlantic. '

Diagnasis: Not more than two lateral marginal spines, the branchial
always the stronger. Chelipeds of old males massive, but not exceeding
length of first ambulatory legs. Rostrum bifurcate for less than half its
length. Branchial spine less than half as long as width of branchial
region. Apex of male first pleopod flaring, tip bluntly pointed; opening
expansive, protected above by a suberect lobe.

Description: Spines and tubercles of carapace very unequal; the prin-
cipal spines proportionally much longer in the young than in the old.
Gastric tubercles seven, three median, the middle one sometimes almost
disappearing, and two on each side in a longitudinal line; a long cardiac
spine, a longer intestinal spine, a still longer spine on the lateral margin
at the widest part of the carapace and opposite the narrow anterior bor-
der of the cardiac region. Hepatic margin produced in a spine. A curved
line of tubercles following the innermost margin of the branchial region;
among the larger tubercles of this region a triangle of three near the
gastric region prominent; a still larger spine lying above the postero-
lateral margin and in a line with the cardiac spine; from it a row of

R ——
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spines curving downward and then forward and continued on the sub-
branchial and the pterygostomian regions, ending in a flat triangular
spine at the angle of the buccal cavity. Rostrum inclined downward;
horns short, moderately spreading. Supraocular eave narrow, armed with
a sharp, ascending spine, and divided from the postocular cup by a narrow
fissure ; this cup in lateral view showing a rounded lobe. This in turn
separated by a broad, curved sinus from the basal segment of the anten-
nae. The segment anteriorly narrowed and its outer margin occupied by
two stout curved spines. A well developed tubercle behind the orbital
sinus. Merus of the outer maxillipeds a little longer than wide, its antero-
external angle broadly rounded.

Chelipeds and legs very long, the chelipeds not so long as the first
pair of ambulatory legs even in the fully developed male, there stouter
than the legs. Their surface rough with fine sharp granules, invisible to
the naked eye, but evident to the touch when the appendage is rubbed
from the distal end toward the carapace. Palms of old male compressed,
a little narrower at proximal end than elsewhere; fingers about two-
thirds as long as upper margin of palm, gaping at base and armed with
low teeth on their prehensile edges.

A smooth longitudinal depression on the upper surface of the carpus
of the ambulatory legs. (Rathbun, 1925, modified)

Material examined: Lund University Chile Expedition material :
four specimens from two stations, both Chilean. U. S. National Museum
material ; two specimens from a single 4/batross station, Argentina. (See
Table 59)

Measurements: Male: length including rostral but not intestinal
spines 35.9 mm, width without branchial spines 29.7 mm, rostrum 6.2
mm, narrowest width 2.9 mm, cheliped 41 mm, chela 19.8 mm, dactyl
10.3 mm, height of palm 3.6 mm, ambulatory legs 65, 58, 50, and 45
mm, respectively. Female: length 34.1 mm, width without branchial
spines 28.5 mm.

Color in life: Scarlet. (Dana) “Red-brown.” (Field notes of Dahl
and Brattstrém)

Habitat: Specimens from off Gulf of San Matias, Patagonia, were
dredged by the 4lbatross in fine dark sand. An old male from Porto
[Puerto] San Pedro, Hassler, was encrusted with barnacles.

Depth: 30-52 fathoms. Lund University Chile Expedition specimens,
however, were collected in 30-55 meters, suggesting a shallower minimum
depth for the species.
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Size and sex: Large individuals recorded to date are males of 60.4
mm (Dana), 67 mm (Milne Edwards and Lucas), and 90.5 mm (Rath-
bun, 1925). Of the latter specimen (M.C.Z. No. 1870) Rathbun
writes: ‘“The dorsal spines of the carapace are reduced to tubercles;
even those of the margins are short and conical. The rostrum is much
wider at the base than its length and does not widen at the tip as in the
young. The inner margins of the orbits converge anteriorly, and the
width of the body, exclusive of spines, in relation to its total length, is
greater than in smaller specimens.” Males in the Lund University Chile
Expedition series range from 25.7 to 50.0 mm, females from 25.3 to
32.2 mm, the latter an ovigerous specimen.

Breeding: A single ovigerous female was obtained by the Lund Uni-
versity Chile Expedition in Seno Reloncavi, Chiloe, in December.

Remarks: Lund University Chile Expedition material bears out the
segregation of Libidoclaea granaria from L. g. smithi on the basis of
depth, L. granaria being the shallow water form.

Libidoclaea granaria smithi (Miers), new combination
Plate P, Fig. 8; Plate 32, Fig. 2

Libinia smithii Miers, 1886, p. 73, pl. 9, figs. 1-1c. Pfeffer, 1890, p. 545.
Rathbun, 1898, p. 574.

Libinia hahni A. Milne Edwards, 1891, p. 5, pl. 1, figs. 1-6 (?); type
localities, Beagle Channel, in sight of Loupataya, 198 meters, and
near Murray Narrows, 280 meters; female holotype in Paris Mu-

seum. Lenz, 1902, p. 757.
Libideclaea smithii, Rathbun, 1925, p. 226, pls. 74, 75; pl. 231, fig. 3.
Libidoclaea smithi, Garth, 1957, p. 28.

Type: Male holotype, length 26 mm, width 25 mm, rostrum 13.5

mm, in British Museum.
Type locality: Off Chiloe, 45 fathoms, Challenger station 304.

Localities subsequently reported, with collectors: Chile: Calbuco,
10-15 fathoms, L. Plate (Lenz, as Libinia hahni) ; off Chonos Archi-
pelago, 1050 fathoms, off Port Otway [Puerto Barroso], 61 fathoms,
between Wellington Island and mainland, 194 fathoms, off Esperanza
Island, 122 fathoms, and Strait of Magellan, 369 fathoms, Albatross
(Rathbun, 1898) ; Beagle Channel in sight of Loupataya, 198 meters,
and near Murray Narrows, 280 meters, Scientific Mission to Cape
Horn (A. Milne Edwards, as Libinia hahni).
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Diagnosis: Rostrum bifurcate for half its length. Branchial spine
half as long as width of branchial region. Other carapace spines propor-
tionately longer than in typical Libidoclaea granaria. .

Description: Difters from Libidoclaea granaria [the typical form]
in the greater length of the rostrum and of certain spines of the carapacee.-
Rostrum in the largest male nearly half as long as the postrostral portion
of the carapace not counting the posterior spine, the horns occupying half’
the length of the rostrum and diverging widely. Spine at the lateral angle
of the carapace the longest and equaling in length the width of the
branchial region. Four elongate median spines, namely, the intestinal,
cardiac, anterior, and posterior gastric; the hepatic spine; two branchial
spines (paired) ; preocular spine (paired). Tubercles of the carapace
fewer and lower than in [typical] L. granaria of similar size. In the
females examined the rostral horns less divergent than in the males, but
the long spines of the carapace very little if any shorter than in the male:’
In the young only six spines noticeably longer than in L. granaria of the
same size, viz., the two rostral, cardiac, intestinal and lateral branchial
(paired). (Rathbun, 1925, modified)

Material examined: Lund University Chile Expedition material:
five specimens from five stations, all Chilean. U. S. National Museum
material: two specimens from a single A/batross station, also Chilean.
(See Table 60)

" Measurements: Female: length without intestinal spine 30.7 mm,
width without branchial spines 21.5 mm, rostrum 7.7 mm, narrowest
width 2.2 mm, cheliped 28.7 mm, chela 13.5 mm, dactyl 6.7 mm, height
of palm 2.3 mm, ambulatory legs 50, 44, 40, and 37 mm, respectively.
Male: length 23.8 mm, width without branchial spines 15.7 mm, length
of branchial spine 7.0 mm.

Color in life: Red-brown. (Dahl and Brattstrom, field notes)

Habitat: Albatross specimens were recovered from green and blue
mud. (Rathbun, 1898) '

Depth: 61-1050 fathoms, with the exception of specimens obtained
by Plate at Calbuco in 10-15 fathoms, and attributed by Lenz to Libinia
hahni, a synonym of Libidoclaea smithi. Lund University Chile Expedi-~
tion specimens were dredged in 60-300 meters; indicating a lesser mini-
mum depth for this, the deep water form. :

Size and sex: Lund University Chile Expedition specimens range in
size from young of 4.4 and 5.0 mm and a male of 9.7 mm to females of
from 26 to 34 mm. An ovigerous female (U S.N.M. No. 21920) meas-
ures 51.8 mm in length.
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Breeding: The egg-bearing female above was obtained by the 4lba-
tross in the Strait of Magellan in February, which is mid-summer in the
Southern Hemisphere.

Remarks: The characters formerly used to differentiate Libidoclaea
smithi as a full species are here used to distinguish it as a subspecies of
L. granaria. It will be noted that they are differences of degree, rather
than of kind, having reference to relative lengths of spines of carapace
and rostrum, rather than to the different placement of any of them.
Retention of smithi as a subspecific designation is based upon evidence
that, Lenz’s apparently contradictory record notwithstanding, its distri-
bution can be correlated with lower temperature and greater depth than
temperatures and depths appropriate to typical Libidoclaca granaria. A
comparative situation exists in the Northern Hemisphere with respect to
Chorilia longipes and C. longipes turgida, the latter being the deep water
form. There is no apparent difference between the male first pleopods of
Libidoclaea granaria and of L. granaria smithi. (See Pl. P, figs. 7 and 8.)

Genus NOTOLOPAS Stimpson

Notolopas Stimpson, 1871a, p. 96. Miers, 1886, p. 64. Rathbun, 1925,
p. 287.

Type: Notolopas lamellatus Stimpson, by monotypy.

Description: Carapace subpyriform, moderately convex, and rounded
posteriorly ; the posterior margin more or less distinctly carinated, the
dorsal surface bearing a few spines. The orbits having a single hiatus,
or a hiatus and a notch in the superior margin, and a wider hiatus below,
and bearing a preocular spine or tooth. Rostrum well developed, with
the spines coalescent at the base and afterwards divergent. Eyes short,
retractile. Antennae with the basal [article] considerably enlarged with
a spine or tooth at the anteroexternal angle, and often another on the
exterior margin; the following [articles] slender and not concealed by
the rostral spines. The merus of the external maxillipeds distally trun-
cated, with the anteroexternal angle rounded, a little, if at all, produced,
and the anterointernal angle very slightly emarginate.

~ The chelipeds in the adult male slender; palm somewhat elongated
and slightly compressed ; fingers with but a small intermarginal hiatus.
The ambulatory legs very slender, with the [segments] subcylindrical,
the first pair considerably the longest; the dactyli slightly curved and
nearly as long as the [propodi].

Abdomen (in the male) distinctly seven-[segmented]. (MlCl‘S)
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Range: From Rocky Point, Sonora, Mexico, to La Libertad, Ecua-
dor; Atlantic ocean from Beaufort, North Carolina, to Bahia, Brazil.
Shore to 55 fathoms.

Key 10 THE PAciFic AMERICAN SpPECIES OF Notolopas

1a. Posterior portion of carapace with upturned margin; cardiac
region depressed. Merus of outer maxilliped subquadrate. Tip
of male first pleopod conical . . . . . lamellatus
1b. Posterior portion of carapace without upturned border; cardiac
region elevated, dome-shaped. Merus of outer maxilliped sub-
triangular, Tip of male first pleopod triangular . mexicanus

Notolopas lamellatus Stimpson
Plate Q, Fig. 8; Plate 33, Fig. 1

Notolopas lamellatus Stimpson, 1871a, p. 97. A. Milne Edwards, 1875,
p. 71. Miers, 1886, pp. 64, 65, pl. 8, fig. 1c. Rathbun, 1910, p. 572;
1925, p. 287, pl. 81; pl. 238, fig. 1, text-fig. 95. Garth, 1948, p. 26.

Pelia orbiculata Finnegan, 1931, p. 621, text-fig. 4; type locality, Balboa,
Panama; female [not male] holotype in British Museum.

Type: Cotypes, including a measured male, length 16 mm, width 8.9
mm, originally in the collections of the Smithsonian Institution, no longer
extant.

Type localities: Panama, Captain J. M. Dow, and Manzanillo,
Mexico, J. Xantus, collector. )

Localities subsequently reported, with collectors: Nicaragua: Corinto
and Carbon [Carddn] Island, Corinto, J. A. McNiel (Rathbun, 1925).
Costa Rica: Puntarenas, P. Biolley (Rathbun, 1925). Panama: Taboga
Island and Panama City, J. Zetek (Rathbun, 1925) ; “Panama,” Hassler
(Rathbun, 1925) ; Balboa, 8t. George (Finnegan, as Pelia orbiculata) ;
Pifias Bay and Guayabo Chiquito, 4skoy (Garth). Colombia: Ardita
Bay and Mailaga Bay, 4skoy (Garth).

Atlantic analogue: The species itself is said by Rathbun (1925) to
occur in the Atlantic, on the strength of an ovigerous female from off
Beaufort, North Carolina.

Diagnosis: Posterior margin of carapace sharply rimmed, a stout
median spine. Cardiac region depressed. Rostrum long, horns widely
diverging. Basal antennal article with a strong lobe on outer margin.
Merus of external maxilliped subquadrate. Tip of male first pleopod
acute, subconical, well separated from opposing fold bearing the aperture.
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Description : Posterior half of dorsum flattened, enclosed by a ridge
which posteriorly becomes a broad concave lamella projecting .over the
posterior margin; four equidistant spines on this margin, two median,
the gastric spine at the highest point of the carapace, the other two bran-
chial, above the widest part of the carapace. Cardiac region a rounded
nodule. T'wo small protogastric spines. Rostrum bifurcate for half its
length, horns tapering, acute, widely divergent. A short but well marked
supraocular spine. Basal antennal article much widened, especially poste-
riorly, there forming a strong lobe on the margin; tooth at anteroexternal
angle a little more advanced than that at anterointernal angle, A small
lobe behind outer margin of basal article and in transverse line with
antennal glands. Anterointernal outline of merus of external maxilliped
oblique, slightly notched.

Chelipeds of largest male examined, which may not have reached its
full development, just as long as next leg, palm slightly narrowed dis-
tally, gape of fingers slight.

_ Abdomen of male widened a little at end of sixth segment. (Rath-
bun, 1925) o

Male abdominal appendages of the first pair somewhat flattened,
reaching to the last segment of the abdomen, and tapering very little
toward the extremity; extremity truncate and expanded, with a fold on
the outer and a small slender hook on the inner side. (Stimpson, 18713,
p.96) |

Although considerable variation is present among the extensive series
of Notolopas lamellatus examined, lots from given localities show such
remarkable uniformity with respect to certain important characters as to
suggest that the variation has a geographical basis. Gulf of California
specimens, especially those from the north, are large (19.3 mm?) as
compared with those from Ecuador (13.0 mm3 ). They show a long
rostrum with widely divergent horns, a strong preorbital but no inter-
mediate orbital spine, a postocular cup basally broadened, and strong
protogastric spines. The same type, but more generally without the pre-
orbital spine, occurs as far south as Costa Rica commonly, and sporadi-
cally to Ecuador, where individuals are of larger size than the prevailing
local form. The Ecuadorean specimens, as exemplified by a splendid series
from La Libertad, station 209-34, have a well developed intermediate
spine between the preorbital spine and the postocular cup. The carapace
is widest basally, instead of medially, and if supernumerary spines are
present, they tend to be the intestinal and (rarely; an ovigerous female
from station 9-33) the cardiac. This form occurs occasionally as far
north as Guatemala.
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Material examined: 87 specimens from 21 stations. (See Table 61)
From Rocky Point, Sonora, Mexico, to Santa Elena Bay, Ecuador. In
addition to the above, 10 specimens from 4 Askoy expedition stations
(Garth, 1948), and 9 specimens from five Costa Rican and Panamanian
localities in the collections of the U. S. National Museum.

Measurements: Largest specimen, a female: length 19.3 mm, width
exclusive of lateral spines 9.7 mm, rostrum 5.8 mm, width 2.2 mm,
cheliped 12 mm, ambulatory legs 14, 10.6, 10.2, and 9.6 mm, respectively.
Largest male, length 18.4 mm, width 10.5 mm, rostrum 5.6 mm; width
2.4 mm, cheliped 20.5 mm, chela 9.7 mm, dactyl 3.3 mm, ambulatory
legs 20.6, 13.5, 12.2, and mm, respectively.

Color in life: Unrecorded.

Habitat: Gray sand, green sandy mud. (Garth) Excludmg the two
shore stations, which were rock and sandstone, dredge stations from
which the species was recovered show a primary breakdown into sand
58 per cent, mud 33 per cent, and rock 8 per cent. The sand was often
combined with rock, shell, or mud; the mud similarly contained sand,
shell, or rock. None were taken on coral or coralline bottom.

. A specimen from Tangola-Tangola Bay, Oaxaca, Mexico, station
259-34, carries a rhizocephalan parasite.

Depth: Shore to 20 fathoms; exceptionally to 55 fathoms.

- Size and sex: In the Gulf of California males of from 9.5 to 18.4
mm, females from 9.0 to 19.3 mm, and ovigerous females from 14.3 to
15.5 mm were found. In Ecuador males ranged from 5.8 to 13.0 mm,
females from 7.5 to 10.5 mm, ovigerous females 9.0 mm, and young
from 3.5 mm. In the intervening territory, Mexico to Panama, males
were from 6.5 to 17.8 mm, females from 6.8 to 14.4 mm, ovigerous
females from 8.5 to 10.0 mm, and young from 4.0 mm.

Breeding: Ovigerous females were encountered by the Velero I1I
in the Gulf of California in February and March, off Guatemala in
January and-March, and off Ecuador in mid-January.

- Remarks: It will be seen from the paragraph on variation above that
the character which has heretofore been relied upon to separate genera
from one another, namely, the small spine intercalated between the pre-
orbital tooth and the postocular cup, is subject in Notolopas lamellatus
to intraspecific variation. The writer considers this primary evidence
against the division of the Pisinae of Alcock into the Pisinae sensu restr.
and Hyasteniinae of Balss (1929) on the strength of this character.
Ideally, the key to genera should make allowance for those specimens of
Notolopas in which the spine is absent or but weakly developed.
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Notolopas mexicanus Garth
Plate Q, Fig. 9; Plate 33, Fig. 2

Notolopas mexicanus Garth, 1940, p. 61, pl. 14, figs. 1-4.

Type: Male holotype, U.S.N.M. No. 91081, length 7.5 mm, width
5.2 mm.

Type locality: South and west of White Friars, Guerrero, Mexico,
25 fathoms, Velero I1I station 264-34.

Localities subsequently recorded : Known only from the type locality.

Atlantic analogue: Notolopas brasiliensis Miers.

Diagnosis: Posterior margin of carapace smoothly rounded, no carina
or posterior marginal spine. Cardiac region high, domed. Rostrum short,
horns little diverging. Basal antennal article with a shallow lobe on outer
margin. Merus of external maxilliped subtriangular. Tip of male first
pleopod triangular, acuminate, setiferous, and sharply bent at an angle
of 90°; tip opposed by a smaller, thinly rimmed lobe in which aperture
is situated.

Description: Carapace subpyriform, convex, and posteriorly rounded.
Regions elevated, separated by deep, naked sulci and surmounted by well-
defined tracts of curved setae with the two epigastric most isolated.
Rostrum short, horns divergent and papillate, each bearing two rows of
curved setae, tips incurving. Supraocular spine slender and curving for-
ward ; postocular cup broad, exteriorly flattened, a minute tooth between
pre- and postocular projections. Four equidistant setose tubercles, one
gastric, two branchial, and one intestinal, forming a diamond on cara-
pace ; cardiac area dome-shaped, well separated from branchial swellings.
Intestinal area projecting slightly below the general level of the posterior
border; no lamellate posterior carina. Basal antennal article wide, con-
cave, edge thin, a blunt spine at anteroexternal angle, a shallow lobe
near base, and a tubercle opposite green-gland opening; first movable
segment slender, spinulous, reaching nearly to tip of rostrum and visible
in dorsal view ; flagellum overreaching rostrum by twice its length. Merus
of third maxilliped produced at both internal and external distal angles
until ‘almost triangular; ischium with internal margin spinulous. Two
compressed lobes on pterygostomian ridge. A pair of deep sternal inden-
tations opposite coxae of chelipeds.

Chelipeds of male stouter than legs, merus and propodus of approxi-
mately equal length. Merus with four evenly spaced tubercles along
inferior margin, the proximal being largest. Manus moderately com-
pressed, fingers gaping slightly at base, regularly toothed, tips crossing.
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Ambulatory legs diminishing regularly in length, cylindrical, pubes-
cent ; dactyli almost as long as propodi, tips curved.

Sternal trough extending past tip of abdomen, incompletely filled by
it. Male abdomen (see text-fig. 7) with seven free somites. (Garth,
1940, revised)

7. Notolopas mexicanus, male holotype {(U.S.N.M. No. 91081), abdomen, x 15.

Chelipeds of female shorter and more slender than those of male,
otherwise resembling them; fingers not crossing at tips.

In the female specimen the four tubercles in a diamond on the cara-
pace of the male represented by four spinulous granules, the two bran-
chial tending to become obsolete.

Material examined: In addition to the male holotype, an ovigerous
female from Tenacatita Bay, Jalisco, Mexico, lagoon, February 15, 1935,
station 487-35.

Measurements: Male holotype: length 7.5 mm, width 5.2 mm,
exorbital width 3.2 mm, rostrum 1.1 mm, width 1.1 mm, cheliped 11.1
mm, chela 3.9 mm, height of palm 1.0 mm. Ovigerous female: length
6.5 mm, width 4.6 mm, rostrum 0.9 mm, width 0.7 mm, cheliped 5.7
mm, chela 2.5 mm, dactyl 1.0 mm, first ambulatory leg 6.0 mm.

Color in life: Unknown. -

Habitat: Rock with gorgonids. (Garth) The female specimen from
Tenacatita Bay was collected in a lagoon in association with Pinna, the
hatchet clam.

Depth: Shoal water to 25 fathoms.

Breeding: The single ovigerous female was collected in February.
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- Remarks: The additional material extends the range of the species
from the type locality, near Acapulco, Guerrero, north to Tenacatita
Bay, Jalisco, Mexico.

Genus HERBSTIA Milne Edwards

Herbstia Milne Edwards, 1834, p. 301. A. Milne Edwards, 1875, p. 75.
Holmes, 1900, p. 36. Rathbun, 1925, p. 293.

Rhodia Bell, 1835b, p. 169; type: R. pyriformis Bell, 1836, by monotypy.

Herbstiella Stimpson, 1871a, p. 93; type: Herbstia depressa Stimpson,
1860, by original designation.

Fisheria Lockington, 1877c, p. 72; type: F. depressa Lockington, 1877
=Herbstiella camptacantha Stimpson (not Herbstia depressa Stimp-
son), by monotypy. |

Type: The Mediterranean Cancer condyliatus Fabricius, 1787, type |
of Herbstia Milne Edwards by monotypy. ;

Description: Carapace broadly triangular or subpyriferm, tubercu-
lated or spinose. Rostrum short, the horns acute, vertically compressed,
and dilated at the base. Orbits shallow, with or without a preorbital
spine. Eyes short and not entirely concealed when retracted. Basal anten-
nal [article] moderately dilated and armed with an anteroexternal spine,
the distal portion not entirely covered by the rostrum. Merus of maxilli-
peds distally truncated and not produced at the outer angle.* Ambula-
tory legs rather slender, subcylindrical, and of moderate length; dactyls
nearly straight, acute.

- . Abdomen in the male seven-[segmented]. (Holmes) 7

- Range: Eastern Pacific from Monterey Bay, California, to Santa

Elena Bay, Ecuador ; Guadalupe, Clarion, Cocos, and Galapagos Islands.

Western Atlantic: St. Thomas, Barbados, and Curagao. Eastern Atlan-

tic: African west coast and Mediterranean. Shore to 50 fathoms.

Key To THE Pacrric AMERICAN SPECIES OF Herbstia

la. Ambulatory legs spinulous. Orbit with one or more teeth.
Carapace not strongly produced posteriorly. Male first pleopod
" “without a notch - » |
2a. Only one supraorbital tooth between pre- and postocular |
teeth. Male first pleopod with a setiferous fold in concave
margin ' '

*An exception will be noted in Herbstia edwardsi Bell.
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3a. Three outer marginal teeth on basal antennal article,
including anteroexternal tooth. Only one tooth in gape
of male manus . . . . camptacantha
3b. Only two outer marginal teeth on basal antennal arti-
cle, including anteroexternal tooth. T'wo teeth in gape
of male manus. Galapagosonly . . . edwardsi
2b. Two supraorbital teeth between pre- and postocular teeth.
Male first pleopod lacking setiferous fold, although open-
ing may be concealed in a loose flap
4a. First movable antennal article not reaching tip of
rostrum. Palm with proximal spinules above. Flap of |
male first pleopod projecting, triangular . parvifrons
4b. First movable article of antenna reaching or exceeding
tip of rostrum. Palm entirely smooth. Flap of male first
pleopod not projccting, opening concealed within
. . . tumida
1b. Ambulatory legs thhout spines. Orblt non—dentate Carapace
strongly produced posteriorly. Male ﬁrst pleopod notched at
level of spermiducal opening :

Sa. Four prominent spines on lateral margin of carapace. Palm
of adult male with a spinulous crest. Rostrum longer than
in 5b. Galapagos only . . . . . pyriformis

5b. Numerous scattered small spines on lateral margin ' of
carapace. Palm of adult male with spinulous crest obso-
lescent. Rostrum shorter than in 5a . .  pubescens

Herbstia camptacantha (Stimpson)
Plate S, Fig. 1; Plate 34, Fig. 1

Herbstia parvifrons, Stimpson, 1860b, p. 185. (Not H. parvifrons Ran-
dall)

Herbsttella camptacantha Stimpson, 1871a, p. 94.

Herbstia camptacantha, A. Milne Edwards, 1875, p. 78, pl. 18 ﬁg
~ 3-3e. Rathbun, 1924¢, p. 378; 1925, p. 294, pl. 105, ﬁgs.l 2;
pl. 240, figs. 9-13.

Mithrax armatus?, Lockington, 1877c, p. 70. (Not M. armatus Saus-
sure)

Fisheria depressa Lockington, 1877c¢, p. 72 type localities, Port Escon-
dido and San José Island, Gulf of California; types not extant.

Herbstia (Herbstiella) depressa, Miers, 1879¢, p. 655.
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Herbstia (Herbstiella) camptacantha, Miers, 1886, p. 49. Holmes, 1900,
p. 37 (part: not the California or Magdalena Bay specimens).

Microphrys depressa, Miers, 1886, p. 83.

Mithrax (Mithrax) sonorensis Rathbun, 1933, p. 338, pl. 24; type
locality, San Pedro Bay, Sonora, Mexico; female holotype,
U.S.N.M. No. 67865.

Mithrax sonorensis, Steinbeck and Ricketts, 1941, p. 467.

Type: Male cotype from Acapulco, M.C.Z. No. 991, length 17.1
mm, width 14.5 mm. The male cotype from Cape San Lucas, originally
in the collections of the Smithsonian Institution, is no longer extant.

Type localities: Cape St. [San] Lucas, Lower California, John
Xantus, collector, and Acapulco, Mexico, Alexander Agassiz, collector.

Localities subsequently reported, with collectors: Gulf of California:
San Pedro Bay, Sonora, and Concepcién Bay, Lower California, S. A.
Glassell (Rathbun, 1933, as Mithrax sonorensis) ; Patos Anchorage, 4.5
fathoms, Fred Baker, California Academy of Sciences (Rathbun,
1924c) ; Port [Puerto] Escondido and San José Island, W. J. Fisher
(Lockington, as Fisheria depressa) ; Coronado[s] Island, J. Steinbeck
and E. F. Ricketts (Steinbeck and Ricketts, as Mithrax sonorensis).
Central Mexico: Mazatlan, Hy. Edwards (Lockington, as Mithrax
armatus?). Note: All California and west coast of Lower California
specimens are treated under Herbstia parvifrons Randall.

Atlantic analogue: None. A Gulf of California-west coast of Mexico
endemic species.

Diagnosis: Basal antennal article narrow ; three outer marginal spines
including anteroexternal spine. First movable article of antenna falling
short of tip of rostrum; anteroexternal antennal spine directed forward
rather than outward. Male first pleopod tapering, tip acute, slightly
recurving, a setiferous fold on concave margin.

Description: Carapace slightly convex, and the surfacc very reg-
ularly and conspicuously punctate. The cervical suture deep and well
marked, the sulci separating the branchial from the cardiac regions very
shallow, and no sulcus whatever between the branchial and the rather
flattened. intestinal region. T'wenty small tubercles on the carapace, not
including the marginal spines; there are of these tubercles five on the
gastric region, four arranged in a transverse line across the middle, the
two on either side being approximated ; three on the cardiac region, two
on the intestinal, and five on each branchial region. Margin of the cara-
pace on each side behind the orbit with fourteen spines; five on the
anterolateral and nine on the posterolateral margin. Posterior spines very
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small, blunt, or tuberculiform; but the anterior ones larger, and, like the
spines on the legs, abruptly bent at the tip, having a truncated appear-
ance, with the sharp apex pointing forward. A similar spine and two
smaller ones on the subhepatic region; the oblique ridge separating the
pterygostomian from the subhepatic region armed with five spines, the
anterior three being small and toothlike. Horns of the rostrum rather
large and divergent, forming considerably more than half the length of
the rostrum, and with their tips as well as those of the antennal spines
bent inward. All of the spines much more acute in young specimens than
in adults.

Chelipeds long, the merus armed with numerous (about 13) blunt
spines on the outer side; the carpus tuberculated above; the large and
compressed hand perfectly smooth, and unarmed above and below; the
fingers less than half as long as the palm, and gaping; and the dactylus
bearing a strong truncated tooth at the middle. Merus of the ambulatory
[legs] arined with seven to ten spines along the upper edge, and two or
three below near the extremity ; the carpus slightly tuberculated, and the
[propodus] unarmed.

The adult male specimens entirely naked, but young and female
specimens frequently pubescent. (Stimpson, 1871a, modified)

Supplementary description (based on a 21.6 mm male from San
Esteban Island) : Basal antennal article armed with three strong margi-
nal spines including the anteroexternal; this spine larger and more
anteriorly - directed than the other two; first free antennal segment
reaching nearly to tip of rostrum. (See text-fig. 8A)

Merus of external maxilliped slightly concave from side to side,
anterointernal angle produced as a narrow, rounded lobe with a smooth
margin, anteroexternal angle a-broad, rounded lobe with a spinulous
margin; an isolated, erect spinule just external to insertion of palpus.
(See text-fig. 8B)

Male abdomen with seven free somites; widest at middle of somite
three, narrowing gradually to base of somite six, then flaring slightly;
somite seven triangular, tip rounded. Male first pleopod cylindrical,
tapering, tip acute, recurving, a setiferous fold on concave margin. (See
Plate S, fig. 1) '

Carpus of cheliped spinulous, not smooth as shown by A. Milne
Edwards (1875, pl. 18, fig. 3). In spite of its large size, the specimen
shows only an incipient digital tooth.



304 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Material examined: 42 specimens from 17 stations, of which 12 are
in the Gulf of California. (See Table 62) From Patos Island to San
Gabriel Bay, Espiritu Santo Island, in the Gulf of California; Isabel
Island, Nayarit, Acapulco, Guerrero, and Tangola-Tangola Bay, Oaxaca,
MCXICO '

8. Herbstia camptacantha (Velero ar Sta 1083—40) A. Lowet orbit, x 9. B. Outer
- maxilliped, x 9. -

 Measurements: Largest specimen, male: length 21.6 mm, width
17 8 mm, rostrum 2 7 mm, width 2.7 mm, cheliped 29.5 mm, chela 13. 9'
mm, dactyl 5.0 mm, ambulatory legs 31.6, 29.9, 247 and 224 mm,
respectively. Female specimen: length 14.3 mm, width 11.4 mm.

Color in life: Not recorded. In spirits bright red, the smooth manus,
under side of legs, and buccal apparatus especmlly bright. (Lockmgton,
of Fisheria depressa)




PART. 1 GARTH : PACIFIC OXYRHYNCHA - 305

Habitat: The twelve stations for which data on substratum are
available are equally divided between rock and [Pocillopora] coral.

Depth: Shore or from coral heads in shallow water. To 4.5 fathoms.
(Rathbun, 1924¢) :

Size and sex: The present series contains males of from 7 0 to 21.6
mm, females of from 5.6 to 14.1 mm, ovigerous females from 9.9 to
14.3 mm. Since there are no males between 14.1 and 21.6 mm, and the
14.1 mm male fails to show the digital tooth, the size at which this sec-
ondary sex character is attained cannot be stated.

Breeding: Seven of eight females encountered by the Pelere 111
at Isabel Island, Mexico, in March were ovigerous. :

Remarks: With the exception of the cotype from Acapulco (M C Z.
No. 991) and a young female from  Patos Anchorage (Calif. Acad.
Sci.), Rathbun (1925, p. 295) was obliged to rely on citations of non-
extant specimens for most of the locality ‘records given for this species.
To make matters more difficult, these were recorded by Lockington
under different names, and one must look to a third party, S. J. Holmes,
who saw Lockington's types, for assurance that one is dealing in each
case with the same organism. Even Holmes was misled into including
southern California and west coast of Lower California material under
Stimpson’s species ; these are now separated from Gulf of California and
Mexican specimens and listed under Herbstia parvifrons Randall.

" Early in his studies of the Hancock collections the writer had occa-
sion to compare specimens from both the Gulf of California, station
604-36, and southern Mexico, station 261-34, with the female holotype
of Mithrax (Mithrax) somorensis, U.S.N.M. No. 67865. At a much
later date their agreement with the original description of Herbstia
camptacantha was noted and the identity of the two strongly suspected.
‘The elongated propodal segments of the ambulatory legs are character-
istic of Herbstia, rather than of Mithrax. A study of the male first
pleopod of Mithrax sonorensis clearly shows it to be pisine, rather than
mithracine, in character. M. (Mithrax) sonorensis Rathbun is there-
fore considered a synonym of Herbstia camptacantha (Stlmpson)

The Hancock expeditions series confirms Lockington’s Gulf of Cali-
fornia localities for the species and extends the range southward from
Acapulco, Guerrero, to Tangola-Tangola, Oaxaca, Mexico.
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- Herbstia edwardsi Bell
Plate S, Fig. 2

Herbstia edwardsii Bell, 1835b, p. 170; 1836, p. 46, pl. 9, fig. 3, 3g-.
A. Milne Edwards, 1875, p. 80. Rathbun, 1910, p. 573; 1925, p.
300, pl. 105, figs. 3, 4; pL 240, figs. 1-4. Boone, 1927, p. 145,
fig. 42. Finnegan, 1931, p. 623. Sivertsen, 1933, p. 11. Hult, 1938,
p. 11, Garth, 1946, p. 381, pl. 65, figs. 1, 2.

Herbstiella edwardsii, Stimpson, 1871a, p. 93.

Herbstia (Herbstiella) edwardsii, Miers, 1886, p. 49.

Type: Male, length 14.8 mm, width 12.7 mm, and female, cotypes,
originally deposited in the Museum of the Zoological Society [London],
and the Bell Museum, respectively, no longer extant.

Type locality: Galapagos Islands, 6 fathoms, coral sand; Hugh
Cuming, collector.

Localities subsequently reported, with collectors: Galapagos Islands:
James Island, Hassler (Rathbun, 1925); Hood Island, Arcturu:
(Boone) ; Albemarle Island, St. George (Finnegan); Charles Island,
Wollebaek (Sivertsen) ; Indefatigable Island, Rolf Blomberg (Hult);
the above localities plus Duncan, Tower, South Seymour, and Barring-
ton Islands, Velero ITI (Garth).

Atlantic analogue: None. A Galapagos endemic species.

Diagnosis: Basal antennal article with two outer marginal spines
including anteroextéfn_al spine ; first movable article of antenna reaching
nearly to tip of rostrum. Movable finger of male with two teeth in gape;
palm smooth. Chelipeds of adult male exceeding ambulatory legs in
length, ambulatory legs spinulous. Male first pleopod with tip slender
and recurving as in Herbstia camptacantha, but with setiferous fold
more 's.t'rongly protuberant.

Description: Carapace broadly rounded posteriorly, narrowing
slightly anterior to cervical groove, surface punctate, regions distinct but
not elevated, tuberculate, and obscurely pubescent. Rostrum small, com-
posed of two depressed, triangular teeth separated by a narrow V reach-
ing nearly to their bases. Orbits lying considerably laterad of rostral
horns, external antennal spine and entire antennal flagellum exposed in
intervening hiatus. Preorbital spine blunt, suberect, prominent, inter-
orbital spine truncate, dentiform, exorbital spine acute and internally
excavate to provide lodgment for the retracted cornea.

Six or seven prominent lateral marginal spines, the first and largest
hepatic; of the remaining five or six the last postbranchial; numerous
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lesser granules between these and also on the dorsal branchial surface.
A transverse row of four small tubercles at protogastric level, a single
low metagastric tubercle, a pair of cardiac tubercles, and a pair each of
inner meso- and inner metabranchial tubercles; besides these paired intes-
tinal tubercles and a row of lesser postlateral granules. Intestinal region
not protruding appreciably beyond posterior margin of carapace.

Basal antennal article broadened anteriorly as well as posteriorly,
anteroexternal spine acute and incurving, lateral marginal spine smaller,
rounded. First two movable articles of antenna flattened, second over-
reaching rostrum. A spine external to the base of the immovable article
and a group of three spines at pterygostomian level. External maxilliped
remarkably broadened and flattened, ischium net grooved, merus with
both internal and external angles broadly produced and almost no inden-
tation for insertion of palpus.

Chelipeds of male massive, devoid of pubescence, and porcellanous in
texture. Merus cylindrical, unarmed except for a few proximal tubercles;
carpus shallowly sulcate above; manus smooth, greatly elongated, and
swollen internally; dactylus occupying about one-third of total length,
bearing one molariform and one simple tooth in gape, a tooth of the
pollex interposing between them, tips incurving, crenulate, excavate, and
setiferous. N

Ambulatory legs much shorter than cheliped in male, sparsely setose;
meri shortening abruptly from first to last, broadening distally, anterior
borders spinulous; carpi deeply sulcate ; propodi of relatively equal length,
cylindrical ; dactyli longer than in related species, spiniform beneath, tips
curving. .

Male abdomen seven-segmented, otherwise unremarkable. Male first
pleopod with tip slightly recurving, a setiferous fold occupying the shal-
low concavity and concealing the opening. (See Plate §, fig. 2)

Female with cheliped little if any longer than first ambulatory leg;
manus not greatly elongated; fingers distally denticulate, proximally
gaping slightly, gape without enlarged tooth or teeth. Meri of ambu-
latory legs of the first two pairs less attenuated than in male.

Material examined: 180 specimens from 29 Galapagos stations. (See
Garth, 1946, p. 381)

Measurements: Male specimen: length 13.0 mm, width 10.8 mm,
rostrum 1.3 mm, width 1.4 mm, cheliped 22.3 mm, chela 12.0 mm,
dactyl 4.3 mm, height of palm 2.7 mm, ambulatory legs 17.5, 15.0, 14.0,
and 11.5 mm, respectively. Largest male: length 15.7 mm, width 13.0
mm. Largest female: length 15.4 mm, width 12.3 mm.
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Color in life: Carapace light bluish gray. Chelae dusky dark brown,
fingers white. (Petersen)
- Habitat : Rocky shore; occasionally obtained from coral.
Depth: Intertidal. To six fathoms. (Bell)
Size and sex: Males are from 3.6 to 15.7 mm, females from 5.1 to
15.4 mm, ovigerous females from 7.4 to 14.5 mm.
Breeding: Ovigerous females were encountered by the Pelero I11
in December, January, and February. Young to 1.5 mm are present.
- Remarks: The similarity of this species and Herbstia camptacantha
Stimpson, noted by Hult (1938) in connection with a 13 mm male
having three external antennal spines instead of the two customary for
H. edwardsi, is borne out by pleopod studies which show them to be

more closely related than are any two mainland specnes and indicate the

probable ongm of the Galapagos form.

Herbstla pubescens. Stimpson
Plate §, Fig. 7; Plate 34, Fig. 3

Herbstia pubescens Stimpson, 1871a, p. 92. A. Milne Edwards, 1875,
- p. 76. Miers, 1886, p. 49. Rathbun, 1925, p. 302. Garth, 1948, p.

Type: Female holotype, length 21.6 mm, width 17 mm, originally
in the collections of the Smithsonian Institution, no longer extant.

Type locality : Manzanillo, Mexico; John Xantus, collector.

‘Localities subsequently reported, with collectors: Panama: Guayabo
Chiquito; Colombia: Gorgona Island; Ecuador: La Plata Island; all
by the Askoy (Garth).

A4 tlantu‘ analogae None. A Panamic species with Galapagan affin-
ities,

Diagnosis: Rostrum short. Ambulatory legs without spines. Lateral
marginal spinules numerous. A transverse ridge on genital region. Spin-
ules on superior border of palm lacking in females and young males,
obsolescent in adult males. Male first pleopod notched at level of spermi-
ducal opening. _'

Description: Carapace subpyriform, depressed, regions indicated,
medially tuberculate, laterally spinulous, posteriorly produced, and cov-
ered with short pubescence. Rostrum short, horns broadly triangular,
basal width of each exceeding length, tips curving slightly inward, median
interspace equal to one horn inverted. Inner superior margins of orbits
but little convergent anteriorly, a sharp preorbital spine; outer orbital
spine, together with the broadly arching interorbital tooth, forming a
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shallow-cup into which the reniform cornea partially retracts. Gastric
region worn smooth of pubescence, bearing two low tubercles along its
midline, and separated from the moderately elevate and nontuberculate
cardiac region by a short, transverse, tuberculate ridge at the genital
level. Intestinal region prolonged posteriorly into a blunt triangular spine
or tubercle. Hepatic regions small, tumid, hirsute, bearing one spinule at
the level of the exorbital spine and three smaller spinules at the sub-
hepatic level. Branchial regions hairy, delimited anteriorly from the
hepatic and medially from the cardiogastric regions by shallow sulci but
confluent posteriorly with the intestinal region, an almost imperceptible
tubercle at the anterointernal angle of each. Of the scattered marginal
spinules three most prominent : an acute anterolateral, a midlateral, and 2
blunt postlateral, inside of the latter a smaller spinule, not marginal.
A postlateral branchial fold above the rimmed posterior margin of the
carapace. : )

. Basal antennal article narrowing anteriorly to half its basal width,
the acute anteroexternal spine completely exposed in dorsal view, the
posteroexternal spine serving to define the orbit; first two free segments
narrowly cylindrical, the first falling short of the tip of the rostrum;
flagellum long. ' ’

Ischium of external maxilliped with inner margin serrate; merus
triangular, outer angle rounded, scarcely produced, inner angle a short,
truncate blade, between these a slight notch to receive the palpus; first
segment of palp tomentose, broadening distally, second segment cylindri-
cal, third segment tapering to extremity, all segments hairy.

Cheliped of male with merus trigonal, inner margin irregularly spin-
ulous, outer margin with four larger spines, a diagonal row of sharp
tubercles - across inferior surface; carpus crowded with sharp spinules;
manus inflated, smooth and bare, about five compound spinules in a
single row on superior proximal margin; fingers slender, incurving,
gaping slightly in basal two-fifths, tips crenulate, internally excavate and
setigerous, a low, truncate, digital footh. Ambulatory legs long and slen-
der, all segments pubescent, the meri alone bearing an anterior row of
stout setae in lieu of spines; first leg noticeably longest, the remaining
pairs decreasing regularly in size; meri narrow, but little broadened
medially, carpi slightly grooved, propodi greatly elongated, dactyli short,
tips only incurving.

Male abdomen with seven free segments, widest opposite third,
diminishing in width towards the triangular seventh, the tip of seventh
rounded. Male first pleopod conspicuously notched at level of aperture,
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apertural flap bearing numerous setae, a longitudinal row of setae on
side opposite opening, tip cylindrical, tapering distally, and termmatmg
bluntly. (See Plate S, fig. 7)

Material examined: 11 specimens from 8 Velero IIT stations. (See
Table 63) From Playa Blanca, Costa Rica, to Octavia Bay, Colombia.
In addition to the above, 6 specimens from 3 Askoy stations (Garth,
1948).

Measurements: Male: length 14.0 mm, width without spinules 10.6
mm, rostrum 1.2 mm, width 2.3 mm, cheliped 18 mm, chela 8.6 mm,
dactyl 3.8 mm, height of palm 3.2 mm, ambulatory legs 21.4, 19.1
(abnormally shortened), 20.0, and 17.2 mm, respectively. Ovigerous
female: length 13.0 mm, width 9.5 mm.

Color in life: Unknown.

Habitat: Pocillopora coral in six of seven instances. This was also
the experience of the 4skoy Expedition. (Garth)

Depth: 4.5-10 m. (Garth) Hancock expeditions specimens were
encountered in shoal water to a maximum of 3.5 fathoms.

Size and sex: The present series contains males of from 7.5 to 14.0
mm, females of 7.7 and 13.0 mm, the latter ovigerous. The largest speci-
men examined was a 14.6 mm female, also ovigerous, obtained by the
Askoy. :

Breeding: Females with ova were encountered by the Velere I11
in Panama in early February and by the 4skoy in Colombia in late April.

Remarks: The present series of specimens, including those of the
Askoy Expedition, establish the range of Stimpson’s species as the south-
ern portion of the Panamic province, or from Playa Blanca, Costa Rica,
to La Plata Island, Ecuador. Collecting off northern Mexico, pursued
by the Velero I1I with equal intensity, has failed to reveal the presence
of Herbstia pubescens in northerly latitudes, as would be expected from
the Manzanillo type locality.

Herbstia pyriformis (Bell)
Plate S, Fig. 8

Rhodia pyriformis Bell, 1835b, p. 170; 1836, p. 44, pl. 9, fig. 1, la-c.
Herbstia pyriformis, Stimpson, 1871a, p. 93. A. Milne Edwards, 1875,
p. 77. Miers, 1886, pp. 49, 50. Rathbun, 1910, p. 573; 1925, p.
301, pl. 104, figs. 2, 3; pl. 240, figs. 5-8. Boone, 1927, p. 147, fig.
43. Garth, 1946, p. 383, pl. 63, fig. 3.
Type: Male holotype, length 16.9 mm, width 12.7 mm, originally
deposited in the Museum of the Zoological Society [London], no longer
extant.




PART 1 GARTH : PACIFIC OXYRHYNCHA 311

Type locality: Galapagos Islands, 6 fathoms, sandy mud; Hugh
Cuming, collector.

Localities subsequently reported, with collectors: Galapagos Islands:
James Island, Hassler (Rathbun, 1925); Hood, Albemarle, Charles,
and James Islands, Velero IIT (Garth).

Atlantic analogue: None. A Galapagos endemic species.

Diagnosis: Carapace posteriorly produced, four prominent spines on
lateral margin. Palm of adult male with a double crest of spines; ambu-
latory legs exceeding chelipeds in length, non-spinulous. Apex of male
first pleopod notched as in Herbstia pubescens, but with a straighter keel
beneath; both keel and lobe above setigerous.

Description: Carapace pyriform, moderately depressed, regions
slightly raised above general level, surface evenly covered with soft,
short pubescence. Rostrum composed of two stout horns equal in length
to their combined basal width, their spinulous tips incurving, separated
by a broad median notch reaching half way to their bases, and each
surmounted by a low ridge bearing, in addition to the usual double row
of curled setae, an inner row of short, stiff hairs. Slope of rostrum broken
by the acute preorbital spine; outer margin of spine continuing without
interruption to the broad, transverse interorbital tooth; this tooth form-
ing with the acute exorbital a vestibule for the retraction of the reniform
cornea. Anteroexternal spine and antennal flagellum, also tip of outer
basal antennal spine, visible beyond cornea when retracted.

Anterolateral margins with four equidistant conical spines or sharp-
ened granules, the first and largest hepatic, the remaining three branchial.
Below the hepatic spine three pterygostomian spinules, between the first
and second branchial spines several spinulous granules at a slightly lower
level. Gastric and cardiac regions broadly rounded and set off from
adjacent branchial regions by shallow sulci and from each other by a low,
transverse, genital ridge. Intestinal region projecting conspicuously be-
yond posterior margin, slightly acuminate, and tipped with a small,
sharp granule.

Basal antennal article twice as broad basally as medially, the lateral
extension forming the floor of the orbit and bearing the second of two
lateral marginal spines, the first or anteroexternal the longer and more
forwardly directed. Merus of external maxillipeds triangular, antero-
external angle subrectangular, anterointernal angle acute; merus notched
to receive palpus.

Cheliped of male only slightly more robust than walking legs ; merus
with three rows of compound spinules, two inferior and one superior,
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the latter composed of four larger spines and additional secondary spin-
ules; carpus somewhat inflated, bearing roughly a dozen spinules, the
two superodistal most prominent; manus with a double row of spinules
above, palm smooth but hairy; fingers long, slender, mcurvmg, finely
dentate, and closing without a gape.

Ambulatory legs exceeding cheliped in length slender, cylmdrlcal
and hairy; meri little broadened medially, devoid of marginal spines
except for a single spine at superodistal angle, and each marked with
three transverse bands of red; carpi imperceptibly grooved ; propodi long,
straight, cylindrical; dactyli short, the amber nails only curved.

Male sternum and abdomen together forming an almost plane and
sparsely hairy surface; abdomen consisting of seven separate segments,
widest at base of third segment, terminal segment narrowly rounded.
Male first pleopod prominently notched at level of aperture, a setiferous
lobe above notch and a keel below; tip acuminate, inclined at a slight
angle, an irregular row of setae along concave margin., (See Plate S,
fig. 8) :

- Female similar to male except for a slight foreshortening of the ap-
pendages, most apparent in the meral and propodal segments, giving a
more compact and robust appearance.

Material examined: 14 specimens from 7 alapagos stations. (See
Garth, 1946, p. 383)

Measurements: Male: length 21.4 mm, width 15.6 mm, rostrum
2.4 mm, width 2.6 mm, cheliped 23.0 mm, chela 10.8 mm, dactyl 5.1
mm, height of palm 3.5 mm, ambulatory legs 28.5, 30.0, 27.5, and 24.5
mm, respectively. Largest specimen, female: length 25.8 mm, width
19.4 mm.

~Color in life: Carapace light ochre red with Van Dyke red markmgs,
marginal spines and a triangular spot on intestinal region white. Cheli-
peds light vinaceous fawn with bands of vivid Van Dyke red on merus.
Ambulatory legs similarly marked ; nails yellow.

Size and sex: Males examined are from 7.3 to 21.4 mm, females
from 6.9 to 25.8 mm. None of the females is ovigerous.

Habitat: From rocky shore in six of seven instances; the seventh
recovery was from coral inside the submerged crater of Onslow Island.

Depth: Intertidal to one fathom.

Remarks: Now that Herbstia pubescens of the Bay of Panama has
been rediscovered, an interesting comparison with that species is possi-
ble. In H. pyriformis the intestinal region projects beyond the normal
posterior margin as a dome surmounted by an erect tubercle, whereas in
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H. pubescens there protrudes only a triangular spine, directed posteriorly
instead of dorsally. The rostrum of H. pyriformis is more elongate, the
length of each horn exceeding its basal width, although not the width of
the two combined. The granules of the lateral margin are four in num-
ber, but of the many in H. pubescens it is the same four, one hepatic and
three branchial, which show greatest development. More important
differences may be noted in the double crest of spines on the manus of
H. pyriformis which extends the length of the superior border, and the
hirsute palm, that of H. pubescens being entirely smooth and bare. The
greater pubescence of . pyriformis is particularly noticeable ventrally,
where it extends to the sternum and abdomen, which in H. pubescens
are almost bare, The male first pleopods are remarkably alike. A similar
resemblance exists between H. camptacantha of the Gulf of California
and H. edwardsi, also of the Galapagos Islands. There can be little doubt
but that each Galapagos species has been derived from the corresponding
mainland species, and that but comparatively recently.

Herbstia tumida (Stimpson)
Plate R, Figs. 1-5; Plate S, Figs. 3, 4, 6; Plate 34, Fig. 4

Herbstiella tumida Stimpson, 1871a, p. 95.

Herbstia tumida, A. Milne Edwards, 1875, p. 79. Rathbun, 1925, p. 299,
pl. 105, figs. 5, 6. Finnegan, 1931, p. 623. Crane, 1947, p. 72.
Garth, 1948, p. 27.

Herbstia (Herbstiella) tumida, Miers, 1886, p. 49.

?PHerbstia tumida, Crane, 1937, p. 59.

Type: Female holotype, length ca. 12.7 mm, originally in the col-
lections of the Smithsonian Institution, no longer extant.

Type locality: Manzanillo, Mexico; John Xantus, collector.

Localities subsequently reported, with collectors: Gulf of California,

Mexico: American Museum of Natural History (Rathbun); Arena

Bank, 2.5 fathoms, Zaca (Crane, 1937). Panama: Bahia Honda, Zaca

(Crane, 1947); Isla Saboga, Perlas Islands, 4 meters, and Guayabo

Chiquito, 8-10 meters, 4skoy (Garth). Colombia: Gorgona Island, Sz.

George (Finnegan) ; same locality, 4-6.5 meters, 4skoy (Garth).

Atlantic analogue: Herbstia depressa Stimpson.
Diagnosis: Basal antennal article short and broad, only two outer
marginal teeth, including the anteroexternal. First movable article of

antenna reaching or exceeding tip of rostrum; anteroexternal spine di-
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rected outward. Ambulatory legs spinulous. Tip of male first pleopod
slender, recurving, a loose fold beneath concealing the spermiducal aper-
ture.

Description: Carapace broadly rounded, superficially glabrous, micro-
scopically finely pubescent, regions elevated, moderately convex, and
separated by sulci with the cervical groove most prominent. Frontal
horns short, acute, tips incurving, separated by a narrow V-shaped sinus
extending half way to the base of the rostrum. Basal antennal article
exposed dorsally to show insertion of flagellum. Orbits with a rectangular
preorbital tooth followed by two blunt teeth separated from the concave
exorbital tooth by a deep V. Gastric shield elevated, bearing a large
tubercle with anterior to it four smaller tubercles in a transverse line,
only the median pair conspicuous. Cardiac region convex, rounded, sur-
mounted by a prominent tubercle with a faint tubercle on either side,
laterad of the cardiac region two small metabranchial tubercles. Hepatic
region restricted in size, scarcely inflated, a sharp spinule near the post-
orbital spine and three smaller spinules at the subhepatic level. Branchial
regions each with five small tubercles disposed as follows: one antero-
lateral, two epibranchial, one mesobranchial, and the aforementioned
metabranchial. Anterolateral margins with a scattering of spinules, four
more prominent than the others, the first and last being the two men-
tioned by Stimpson, spinules continued on posterolateral margin. Intes-
tinal region confluent with branchial, bearing a pair of distinct tubercles.

Basal antennal article very broad, anteroexternal spine acute, di-
rected obliquely outward as well as forward, second spine also acute,
much smaller than first, crowded towards its base, and directed even
more laterally. First two free segments flattened slightly, the first equal-
ing or exceeding the tips of the rostrum, the flagellum long and filiform.

Inner and outer borders of endognath of external maxilliped subpar-
allel; ischium with inner margin denticulate; merus with outer angle
rectangular, slightly rounded, internal angle produced as a blade, a
similar éxtension on the compact and inflated first segment of the three-
segmented palp.

Outer border of merus of male cheliped with six serrate spines in-
creasing in size and sharpness distally; carpus with a preximal spinule;
manus smooth and bare, little inflated, fingers slender, incurving, meet-
ing without gape, edges crenulate, internally excavate, a few setae pres-
ent within.

Ambulatory legs hairy and, except for elongate propodal segments,
of moderate length; meri considerably widened at midpoint, laterally
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compressed for overriding one another, bearing stout spines on their
anterior borders, ranging in number from ten on the first to five on the
fourth, a distal inferior spine on the first only, inferior spines on the
balance reduced to granules; carpi doubly grooved ; propodi elongate and
narrowly cylindrical, dactyli short only in proportion to propodi, tips
corneous, strongly curving.

Male abdomen with seven free segments, broadest between sccond
and third segments, tapering gradually from third to last segment, tip
narrowly rounded.

Tip of male first pleopod tapering to extremity, arching to protect a
soft flap of tissue concealing the irregular opening of the sperm duct.
(See Plate S, figs. 3, 4, 6)

Cheliped of adult male more massive than ambulatory legs; merus
trigonal, armed with six stout spines along superior border and a seventh
at distal end ; carpus smooth ; manus smooth, inflated, dactylus occupying
two-fifths of its superior length, curving strongly to meet pollex at cren-
ulate tip, a strong, molariform tooth in gape, simple tooth of pollex
advancing into distal hiatus, inner margins excavate and sparsely setose.

Notes on two males from Cocos Island, Costa Rica, stations 773-38
and 778-38: As compared to Herbstia tumida from the adjacent main-
land, the insular specimens differ in the following minor points: The
first of two interorbital spines is scarcely apparent. There are but six
instead of eight anterior marginal spines on the merus of the cheliped,
and the external meral spine is lacking. The outer pair of the four ante-
rior gastric spines is more prominent. The spinulosity is more apparent
throughout, but particularly on the posterior margins of the ambulatory
legs. There is a slight difference in the male first pleopod. Although
some endemism is to be expected in insular localities, the differences noted
are so slight as to be unworthy of so much as subspecific recognition,
particularly when some of them at least may be attributed to the small
size of the specimens (5.8 mm) and to the depth from which they were
recovered (30-50 fathoms). Plate R is of a Cocos Island specimen.

Material examined: 31 specimens from 12 Velero III stations. (See
Table 64) From Port Culebra, Costa Rica, to Santa Elena Bay, Ecua-
dor; Clarion and Cocos Islands. In addition to the above, 12 specimens
from 3 Askoy stations. (Garth, 1948, p. 27)

Measurements: Male: length 8.9 mm, width 7.1 mm, restrum 0.8
mm, width 1.1 mm, cheliped 9.5 mm, chela 4.8 mm, dactyl 1.9 mm,
height of palm 1.2 mm, ambulatery legs ca. 11.5, 10.8, 10.0, and 8.0
mm, respectively. Female: length 8.6 mm, width 7.0 mm.
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Color in life: No notes on color are available for this species.

Habitat : On under side of stone at extreme low tide level. (Crane,
1947) Of the 11 instances in which data on bottom type are available
Velero I1I specimens were recovered 8 times from Pacillopora coral, as
against. one time each from sand with shell, sand with rock, and rock.
Askoy expedition specimens were also from living coral.

-Depth: Shore to 15 fathoms; exceptionally, as at Cocos Island, 31
to 50 fathoms.

Size and sex: Males in the present series range from 5.6 to 9.0 mm,
females from 7.0 to 8.6 mm, ovigerous females from 7.1 to 8.3 mm. An
ovigerous female from Clarion Island is larger than any from the main-
land, measuring 10.8 mm. Young to 3 mm are to be found, those of
3.8-mm and over being determinable as to sex.

- Breeding: Ovigerous females were encountered by the Pelero I1I
in February off Panama and by the 4skoy in April off Colombia.

Remarks: Admitting Rathbun’s determination of a very young speci-
men from La Playa, which she herself questioned, as Herbstia tumzda,
the range of the species is extended to Ecuador.

Herbstia parvifrons Randall
Plate S, Fig. 5; Plate 34, Fig. 2

Herbstia parvifrons Randall, 1839, p. 107. Gibbes, 1850, p. 170. Stimp-
son, 1857b, p. 451. Lockington, 1877c¢, p. 65. Holmes, 1900, p. 38.
Nininger, 1918, p. 41, figs. 19, 20. Schmitt, 1921, p. 215, text-fig.
-135. Rathbun, 1925, p. 296, pl. 106, text-fig. 99.

Herbstia (Herbstiella) parviformis [for parvifrons], Miers, 1886, p. 49.

Herbstia (Herbstiella) camptacantha, Rathbun, 1893a, p. 79. Holmes,

1900, p. 37. [Not H. camptacantha (Stimpson).]

Rhodia parvifrons, Rathbun, 1900, p. 511; 1904, p. 175 (part: not the
Acapulco locality) . Weymouth, 1910, p. 34, pl. 7, fig. 18.

Herbistia parvifrons, Hilton, 1916, p. 72.

Type: Female holotype, length “scarcely 1 inch” (25.4 mm),
Museum Philadelphia Academy of Science.

Type locality: Western America; T. Nuttall, collector.

Localities subsequently reported, with collectors: California: South
of Point Pinos Lighthouse, Monterey Bay (Weymouth); San Pedro
and Long Beach, H. N. Lowe (Rathbun, 1925) ; Laguna Beach, W. A.
Hilton (Hilton, Nininger) ; Santa Catalina Island: Catalina Harbor,
30-40 fathoms, W. H. Dall (Rathbun, 1893a, as Herbstia camptacan-
tha), Catalina and Isthmus Harbors, 4ntorn Dokrn (Rathbun, 1925);
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San Diego County, C. R. Orcutt (Rathbun, 1893a, as Herbstia campta-
cantha) ; San Clemente Island, H. N. Lowe (Rathbun, 1925) ; south-
ern California, W, H. Dall (Rathbun, 18932, as Herbstia camptacan-
tha). Lower California, Mexico: Off Magdalena Bay, 34-36 fathoms,
Albatross (Rathbun, 1893a, as Herbstia camptacantha) (See Remarks
below.)

Atlantic analogue: None. A southern California-west coast of Lower
California endemic species.

Diagnosis: Basal antennal article with only two outer marginal tecth
including anteroexternal tooth. Two interorbital teeth. First movable
article of antenna short, not reaching tip of rostrum. Movable finger of
male with one tooth in gape; palm with proximal spinules. Ambulatory
legs spinulous. Male first pleopod with a trianguliform subterminal
flange protecting opening and spiraling toward pointed tip.

Description: Carapace ovate, punctate, flattened above, tuberculate,
and hairy; gastric region with four inconspicuous tubercles in a trans-
verse row in front and a median rounded tubercle on the posterior por-
tion ; three or four small tubercles on the cardiac region, and about five
on each branchial region; two tubercles in a transverse line on the intes-
tinal area; intestinal area projecting slightly beyond posterior marginal
level. Rostral horns very short, one-ninth to one-tenth the length of the
carapace. Spine at anteroexternal angle of basal antennal article promi-
nent, on margin behind it one spine, with a second spine posterior to it,
but lying external to the article. Preocular spine present, acute; two
small spines or teeth on the margin of the orbit between the preocular
and postocular spines, below the latter a spine on the inferior orbital
margin; beside the postocular tooth the anterolateral margin furnished
with about five spines, and several smaller ones above these and on the
posterior margin. (Schmitt, modified as indicated by italics)

Three prominent subhepatic spines and a row of five or six pterygo-
stomian spinules. First two movable articles of antenna short, cylindrical ;
first article not much more advanced than anteroexternal spine and fall-
ing considerably short of rostrum. Merus of external maxilliped broadly
produced at internal angle; outer angle spinulous margined.

Cheliped of adult male more robust than walking legs and exceeding
first in length. Merus with five larger spines on superior inner margin
and numerous smaller spines external to these; carpus with ten or eleven
spinules ; manus with five or six blunt spines on superoproximal border,
otherwise smooth and bare; dactyl with a low denticulate ridge in gape,
fingers meeting along distal halves, edges denticulate.
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Ambulatory legs elongate, hairy ; meri with from seven to nine spin-
ules on anterior and not exceeding three on posterior margins; carpi
with but a single, distal spinule; propodi long, cylindrical, unarmed;
dactyli spinulous beneath, amber tips recurving.

Male abdomen seven-segmented, narrowing from base of third to
middle of sixth segment, seventh segment narrowly rounded. Male first
pleopod with a sail-shaped projection, the distal edge of which spirals
toward the sharply pointed tip. (See Plate S, fig. 5)

Cheliped of female shorter than first walking leg; manus with supe-
rior proximal row of spines as in male, but with narrower gape and less
prominent digital tooth or ridge.

Material examined: 30 specimens from 21 stations. (See Table 65)
From Monterey Bay, California, to Asuncién Point, Lower California,
Mexico, including the offshore islands of Santa Cruz, Santa Catalina,
and Guadalupe.

Measurements: Largest specimen, a soft-shelled male: length 33.0
mm, width excluding spines 30.0 mm, rostrum 4.2 mm, width 4.6 mm,
cheliped 54 mm, chela 26 mm, dactyl 10 mm, ambulatory legs 48, 44,
41, and 37 mm, respectively. Largest female: length 19.5 mm, width
17.1 mm.

Color in life: Carapace light tan mottled with dark brown; ambula-
tory legs barred with reddish brown; chelipeds, with the exception of
light finger tips, a still more pronounced red. (Weymouth)

Habitat: Under stones at medium low tide. (Nininger) From a
large tide pool. (Weymouth) With the exception of one specimen
dredged (see below), all Hancock specimens were obtained from rocky
shore between tides.

Depth: Intertidal, but occasionally obtained at depth, as at White
Cove, 9-11 fathoms, Velero IV, and Catalina Harbor, 30-40 fathoms,
W. H. Dall, and off Magdalena Bay, 34-36 fathoms, A4lbatross (Rath-
bun, 1893a).

Size and sex: Males in the present series are from 5.0 to 33.0 mm,
females from 6.5 to 19.5 mm, the single ovigerous specimen being 18.5
mm in length.

Breeding: An egg-bearing female was encountered by the Velero IV
at Guadalupe Island, Mexico, in December.

Remarks: The involved synonymy of this species and Herbstia campta-
cantha becomes simplified at once with the application of geographical
criteria. Accepting the range Monterey Bay, California, to Magdalena
Bay, Lower California, as delimiting the distribution of H. parvifrons,

e
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all specimens of Herbstia, under whatever name originally recorded,
coming from southern California and northern Lower California, are
probably of this species. Similarly, all specimens of Herbstia from the
Gulf of California not belonging to the Panamic species H. tumida,
which occurs in the extreme southern end of the Gulf, are H. campta-
cantha. Specimens collected in recent years by the Velero 11T and Velero
1V support this geographical separation, and there should be no hesita-
tion in applying it to specimens collected in the time of Stimpson or
Lockington, even if these be no longer extant.

Genus NEODOCLEA Buitendijk

Neodoclea Buitendijk, 1950, p. 271.

Type: Neodoclea boneti Buitendijk, by original designation and by
monotypy.

Description: Carapace circular, convex; armed on the anterolateral
margin as well as on the dorsal surface with tubercles or, in young speci-
mens, with spines. Rostrum exceedingly short, hardly breaking the gen-
eral outline of the carapace and formed by a single spine. Eyes very
small. Pterygostomian region longitudinally grooved; this groove sur-
rounded by long hairs. Meri of the external maxillipeds less broad than
the ischium and tapering at the distal end. Body as well as legs tomentose.
(Buitendijk)

Abdomen with seven free segments in both sexes.

Range: Eastern Pacific from Macapule, Sinaloa, Mexico, to San
José, Guatemala. 5-11 fathoms. Contains but one species.

Neodoclea boneti Buitendijk
Plate T, Fig. 1; Plate 35

Neodoclea boneti Buitendijk, 1950, p. 271, pl. 10, figs. 1, 2.

Type: Male and female, syntypes, in Rijksmuseum van Natuurlijke
Historie, Leiden. Of these the figured male, R.M.N.H. No. 7604, length
37 [not 411 mm, is hereby selected as lectotype, at the request of Dr.
L. B. Holthuis.

Atlantic analogue: None. A tropical Eastern Pacific species with
Indo-Pacific affinities.

Diagnosis: Rostral horns united into a single beak projecting no
further forward than the orbits. Anterolateral margin with three stout
spines. Pterygostomian region longitudinally channeled. Merus of ex-
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ternal maxilliped narrower than ischium and tapering distally. Male
cheliped no more robust than walking legs. Tip of male first pleopod
falciform, grooved, and opposed by an erect, setiferous blade or keel.

Description: Carapace circular, covered as well as the legs, with the
exception of the fingers and the dactyli, with a short close tomentum and
some tubercles. On the branchial region three tubercles, placed on an
oblique line, the foremost very small and scarcely visible through the fur,
the second better developed and the third much stronger and sharper;
the gastric region bearing two tubercles, the foremost small again and
scarcely visible, the second better developed ; the cardiac region bearing
a tubercle of about the same height. Anterolateral margin armed with
three tubercles, the anterior [one] small, the others much better devel-
oped, more spinelike. _

Rostrum exceedingly short and hardly breakmg the general outlme
of the front, formed by a single rather broad spine. Eyes small; the upper
outer- and lbwcr innerorbital angle tuberculiform, the latter formed by
the basal antennal article. The next two antennal articles swollen and
the proximal of the two broadened distally. The flagellum rather long
and slender. Pterygostomian region longitudinally grooved, the upper
outer angle of this groove marked by a strong spine. Both inner and outer
margin fringed by long hairs; those on the inner margin implanted on
the exognath and on the outer part of the merus and the ischium of the
outer maxillipeds. The form of the merus of the outer maxilliped rather
obscured by these hairs; but when denuded, the merus less broad than
the ischium and tapering distally. ,

Chelipeds slender, about as long as the equally slender walking legs
of the last pair; the other walking legs missing [in the lectotype].

Abdomen seven-segmented.

In the two young specimens all the protuberances of the cephalo-
thorax are exceedingly long and spinelike; the branchial region bears
two of these spines, while anteriorly of the two gastric spines a thlrd
but lower one can be observed. (Buitendijk, modified)

Female resembling male in all particulars; cheliped even more feeble.
Female abdomen with a strong spine on segment 2, a lesser spine on
segment 3, and a low tubercle on each succeeding segment except the last.

Material examined: In addition to the male lectotype in the Leiden
Mouseum, the following specimens from Allan Hancock expeditions:
Chacahua Bay, Oaxaca, Mexico, 5-10 fathoms, January 9, 1938, Pelero
IIT station 765-38, one male; off San José Light, Guatemala, 7-11
fathoms, January 11, 1938, Pelero III station 770-38, two males, one
ovigerous female (paratype), and five young.
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Measurements: Male lectotype: length- 37 [not 41] mm, width
without spines 39 mm, with spines 44 mm, rostrum 2.0 mm, width 6.0
mm, cheliped 41 mm, last walking leg (only one still attached) 46 mm.
Ovigerous female, paratype: length 26.6 mm, width without spines 26.4
mm, with spines 36.6 mm, rostrum 1.0 mm, width 2.0 mm, cheliped
20.3 mm, chela 8.2 mm, dactyl 4.1 mm ambulatory legs 324 37.6,
34.7, and mm, respectively.

Color in life: Unknown.

Habitat : Black sand, shell, and mud ; nullipores.

" Depth: 5-11 fathoms.

Size and sex: The Hancock series includes males of 10.0 and 10.8
mm, the 26.6 mm ov1gerous female paratype, and young to as small as
4.0 mm.

Breeding: The single ovigerous female was encountercd by the V elero
III off Guatemala in early January.

Remarks: The writer is indebted to Miss A. M. Bultenduk of the
Royal Netherlands Museum for the privilege of examining a male speci-
men from Macapule, Sinaloa, one of a pair sent her for identification by
Dr. F. Bonet of the National School of Biological Sciences in “Mexico
City, and for the suggestion that it might be related to the Old World
genus Doclea. With this specimen and information it was possible to
combine the small series of immature males and one mature female in
the collections of the Allan Hancock Foundation and to establish a New
World genus differing from Doclea in the following particulars:

1. The rostrum is short and 51mple in Doclea it may be short, but
is always double,

2. The outer angle of the buccal cavity is unarmed ; in Doclea it is
marked by a spine or tubercle.

3. The merus of the outer maxllhpcd 1S narrower than the lscblum
and tapers distally; in Doclea it is broader than the ischium and the
anterior angle is often produced.

4. The form of the male first pleopod (see Plate T, fig. 1) resem-
bles that. of Libinia; it-is strikingly different from that of Doclea
canalifera Stimpsen, of which specimens from Japan (U.S.N.M. No.
26271) identified by M. J. Rathbun were examined by the writer.

Because of the importance attached to the last mentioned character,
it was decided that the new species and type of the new genus should
rest upon the mature male specimen, herein designated -as lectotype, and
that the description should be prepared by Miss Buitendijk, who in
Leiden had available for comparison a number of Doclea species from
the Sunda Islands region.
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Genus LIBINIA Leach

Libinia Leach, 1815a, p. 129. Milne Edwards, 1834, p. 298. Rathbun,
1892, p. 235 (part: not L. macdonaldi or L. spinimana) ; 1925, p.
310.

Type: The Atlantic Libinia emarginata Leach, 1815, by monotypy.
Description: Carapace convex; tuberculous or spinous; triangular-
orbiculate and evenly rounded behind the frontal region. Preocular spine
usually distinct. Rostrum emarginate or bifid at the apex. Orbits small,
nearly circular, with a superior fissure closed or nearly so, and a closed
fissure or an open sinus below. Basal antennal segment moderately en-
larged. Merus of external maxillipeds truncate at distal end. Chelipeds
well developed ; palm elongate; fingers evenly denticulate on inner mar-
gins. Ambulatory legs well developed, sometimes elongate, diminishing
in length from first to fourth pair; segments subcylindrical, usually un-

armed. (Rathbun, 1925)
Abdomen composed of seven articles in the two sexes. (Milne Ed-

wards) _
 Range: Pacific Ocean from Playa Maria Bay to Magdalena Bay,
Lower California, and from near mouth of Colorado River to San
Ignacio Bay, Gulf of California, Mexico; vicinity of Paita, Peru. Shore
to 51 fathoms. Atlantic Ocean from Windsor, Nova Scotia, to Gulf of
San Matias, Patagonia; questionably from Bermuda; Gaboon, West

Africa. In the Atlantic to 68 fathoms.

KEey T0 THE PaciFic AMERICAN SPECIES OF Libinia

-1a. Rostral horns strongly divergent. Two large teeth on basal an-
tennal article. Lateral margin strongly rimmed. Merus of cheli-
ped armed with spines and- tubercles, Male first pleopod stout,
keel not equally advanced with tip. Southern Hemisphere
rostrata

1b. Rostral horns not divergent. Only one tooth on basal antennal
article. Lateral margin not strongly rimmed. Merus of cheliped
unarmed. Male first pleopod slender, keel equally advanced with
tip in old specimens. Northern Hemisphere
2a. Rostrum short, ascending. Median spines 8 ; hepatic spines

2. Tip of male abdomen triangular . . . . setosa
- 2b. Rostrum longer, horizontal. Median spines 6; one hepatic
spine. Tip of male abdomenrounded . . . mexicana
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Atlantic species reported as occurring in the Pacific, but unsupported
by records within the last century:

L. emarginata Leach, “N'W coast of America,” (Randall, 1839, p. 106,
as L. affinis) ; San Francisco, March, 1854, T. G. Cary, Jr. (Rath-
bun, 1925, p. 317).

L. dubia Milne Edwards, “Chile” [really Cuba, fide Rathbun] (Streets,
1870, p. 105, as L. subspinosa).

L. spinosa Milne Edwards, Chile (Milne Edwards and Lucas, 1843,
p. 6; Nicolet, 1849, p. 128). (See also Garth, 1957, p. 31.)

Since there is uniform agreement among specialists as to the identity
of the specimens involved with the Atlantic species listed above, the
writer prefers to treat these cases as errors of provenience, rather than
to countenance the dislocations which their inclusion in the Pacific fauna,
even on an extralimital basis, would imply. Libinia? verrucosa, Maz-
atlan (Lockington, 1877¢c, p. 64) is a nomen nudum.

Libinia setosa Lockington
Plate T, Figs. 2, 3; Plate 36

Libinia canaliculata? Lockington, 1877¢, p. 67. (Not L. canaliculata
Say)

Libinia affinis? Lockington, 1877c¢, p. 67. (Not L. affinis Randall)

Libinia setosa Lockington, 1877c, p. 68. Rathbun, 1892, p. 238, pl. 28;
1898, p. 574; 1923b, p. 635; 1924c, p. 378; 1925, p. 327, pl. 243.

Libinia semizonale Streets, 1877, p. 103 ; type locality, Lower California;
male holotype, U.S.N.M. No. 2300.

?Libinia setosa, Miers, 1886, p. 73.

Type: Female holotype, length 52 mm, width 39 mm, one of two
females originally in the collections of the California Academy of Sci-
ences but no longer extant. In view of these circumstances, a male speci-
men from Santa Maria Bay, Lower California, Mexico, collected
August 11 and 12, 1932, by the Zaca, Loc. 27594, and belonging to the
California Academy of Sciences, is hereby designated neotype.

Type locality: San Bartolomé Bay, Lower California, Mexico; W.
J. Fisher, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: Playa Maria Bay, A. W. Anthony (Rathbun, 1925) ; Abreojos
Point, G. D. Hanna, California Academy of Sciences (Rathbun, 1924¢) ;
off Abreojos Point, 5.5 fathoms, Al/batross (Rathbun, 1898); Santa
Maria Bay, 4lbatross (Rathbun, 1923b) ; Magdalena Bay, 12-51 fath-
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oms, Aibatross (Rathbun, 1898), Hassler; and C. R. Orcutt (Rathbun,
1925). “Lower California,” T. H. Streets (Streets, as Libinia semi-
zonale)

Atlantic analogue: None. A west coast of Lower California species.

Diagnosis: Carapace with 8 median and 2 hepatic spines. Rostrum
shert, ascending, channeled beneath. Only one tooth on basal antennal
article. Manus of adult male not noticeably compressed, fingers gaping
narrowly. Tip of male abdomen triangular. Male first pleopod chan-
neled to tip ; keel of similar length, recurved, and setose.

Description : Carapace broadly pyriform, its width less than the post-
frontal length. Rostrum ascending, not widened at the extremity, emargi-
nate, forming two shallow teeth shorter in old than‘in young; rostrum
arched from side to side, bordered with a fringe of hair, and forming
with the rather rigid, similarly fringed antennae, an expiratory channel.

Median spines eight, four gastric, one genital, two cardiac, and one
intestinal ; a single spine on each side of the anterior gastric spine; two
marginal spines, one branchial, the other subhepatic; four dorsal bran-
chial spines, two forming a slightly curved line with the marginal spine
and the posterior cardiac spine, and the other two in line with the
genital spine. A prominent preocular spine. Two hepatic spines, one
above the other; a subbranchial spine, below the epimeral suture. A
small spine or two on either side above the postlateral margm Two stout
pterygostomian spines, the posterior one very blunt; a spine at antero-
external angle of basal antennal segment; a spine just behind the outer
margin of that segment. '

Chelipeds of old male much longer than ambulatory legs, stout, finely
granulate ; palm not widening much toward fingers; dactylus two-thirds
as long as upper margin of palm; fingers gaping in basal half. Legs stout
and rather short. (Rathbun, 1925)

Abdomen [of male] composed of seven segments; on the center of
the first segment a rather prominent tubercle; the terminal segment
somewhat triangular, with a rounded apex. (Streets, modified, of Libinia
semizonale)

Male first pleopod channeled to tip, overlapping edges forming a
tubular extension of spermiducal canal; keel erect, narrowly triangular,
and, like tip, recurved and setigerous. In a 20.9 mm young male from
station 1031-40 the keel is not attenuated, nor are the sides of the
grooved tip overlapping. (See Plate T, figs. 2, 3)

"~ In the young, 18 mm or less in length, eleven spines are very long
and the rest small. The long spines are three median (penultimate gas-
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tric, anterior cardiac, and intestinal), and four branchial (paired) form-
ing two transverse lines on the carapace; posterior gastric spine wanting.
(Rathbun, 1925)

Material examined: Hancock expeditions material: 14 specimens
from 7 stations. (See Table 66) From San Juanico Bay to Marcy
Channel, Magdalena Bay, Lower California. California Academy of
Sciences material: San Bartolomé Bay, Lower California, Mexico, De-
cember 16, 1916, “surface haul with lampara net (?),” Albatross, 1
female; Santa Maria Bay, Lower California, Mexico, August 11 and
12, 1932, Zaca, 1 large male (the neotype), 1 ovigerous female.

Measurements: Male neotype: length 68 mm, width 55 mm, rostrum
7.8 mm, width 8.0 mm, cheliped 122 mm, chela 58 mm, dactyl 25 mm,
height of palm 12.7 mm, ambulatory legs 91, 68, 59, and 49 mm, re-
spectively. Ovigerous female, length 42 mm, width 31 mm.

Color in life: Not recorded.

Habitat: Green mud; fine gray sand. (Rathbun, 1925) Hancock
specimens were dredged from sand bottom in all but one instance.

Depth: 5 to 25 fathoms (Velero IIT) ; to 51 fathoms (A4lbatross).

Size and sex: Excluding the specimens from the California Academy
of Sciences measured above, and a 55 mm female obtained by the Velero
1V very recently, Hancock collections have consisted entirely of young
males of from 6.4 to 21 mm and young females of from 12.0 to 26.8 mm.
The largest specimen on record is the 95 mm male from Playa Maria
Bay (U.S.N.M. No. 19523) collected by A. W. Anthony. (Rathbun,
1925)

Breeding: The single ovigerous female examined was encountered
by the Zaca at Santa Maria Bay, Lower California, in August.

Remarks: Lest there be any question concerning the priority of Lock-
ington’s name over that of Streets, the following is quoted : “His Libinia
setosa is a valid species and has since been redescribed in ‘Bulletin No.
7’ of the National Museum by Dr. Streets as L. semizonale. Mr. Lock-
ington’s name, however, will hold.” (Streets and Kingsley, 1877, p. 108)

Of historical interest also, in view of the more recent emphasis placed
upon geographical distribution, is this quotation from Lockington’s
original description: “I have never seen a specimen of L. canaliculata,
nor Randall’s specimen of L. affinis, but it is unusual to find an Atlantic
species existing unaltered at such a point as San Bartolomé Bay, remote
both from the Isthmus of Panama and from Behring’s Straits, and for
this reason I should not be surprised if it should prove distinct.”
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Libinia mexicana Rathbun
Plate T, Figs. 4, 5; Plate 37, Fig. 1

Libinia mexicana Rathbun, 1892, p. 242, pl 31, fig. 3; 1925, p. 328, pI
244, fig. 1.

Type: Young male, holotype, U.S.N.M. No. 16072, length 13.5
mm, width 7.5 mm.

Type locality: Off Shoal Point, near the mouth of the Colorado
River, Gulf of California, Mexico, 10.5 fathoms, 4lbatross station 3029.

Localities subsequently reported: None. Known only from the type
locality and unique specimen above.

Atlantic analogue: None. A Gulf of California endemic species hav-
ing as its cognate on the Pacific coast of Lower California the foregoing
Libinia setosa Lockington.

Diagnosis: Carapace with 6 median and 1 hepatic spine. Rostmm
longer than in Libinia setosa, horizontal, channeled beneath. Only one
tooth on basal antennal article. Manus of adult male compressed, fingers
gaping broadly at base. Tip of male abdomen rounded. Male first pleopod
channeled to tip; keel upstanding.

Description: Since the original description is based upon an immature
(13 mm) male specimen, a complete description of a2 65 mm male from
San Felipe, Gulf of California, is given. It will be found possible to
compare the Gulf of California species point by point by referring to
the description of its west coast of Lower California cognate, Libinia
setosa, as given by Rathbun (1925, p. 327).

Carapace narrowly pyriform, its width less than its postfrontal length
by the distance from the anterior gastric spine or tubercle to the base of
the rostrum. Rostrum horizontal, considerably longer than broad, tubu-
lar, sides subparallel, tip emarginate, the two shallow teeth fringed with
hair, and forming with the coarse and hairy antenna an effective excur-
rent channel.

Median spines six, two gastric, one genital, two cardiac, and one
intestinal; a single spine on either side of anterior gastric spine. Twao
marginal spines, one branchial, the other subhepatic; four dorsal bran-
chial spines, the posterior two forming a slightly curved horizontal line
with the anterior cardiac spine, the anterior two with the genital spine,
A prominent preocular spine. A single hepatic spine; a subbranchial spine
below the epimeral suture. T'wo stout pterygostomian spines, the anterior
acute, the posterior blunt; a blunt spine at anteroexternal angle of basal
segment, a small spine just behind the outer margin of that segment.
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Chelipeds considerably longer than ambulatory legs, stout, finely
granulate ; palm widening appreciably towards fingers ; dactyls two-thirds
as long as upper margin of palm; fingers gaping widely in basal half.
Legs stout and rather short; the dactyli, however, long, as in the related
species.

Male abdomen with seven free segments, widest opposite segment
three, narrowing abruptly; sides remaining subparallel to base of termi-
nal segment, this segment broadly rounded. Male first pleopod with a
slender, curving, grooved tip, sides of channel overlapping, keel arising
from a broad base set well back, narrowing toward tip, sparsely and
minutely spinulous. (See Plate T, figs. 4, 5)

The 59 mm female from San Felipe resembles the male as regards
shape and tuberculation of the carapace, except that the intestinal tubercle
is wanting. There is a supplementary anterior branchial tubercle lacking
in the male. In the absence of pile, deeply eroded pits are revealed out-
lining the gastric, cardiac, and intestinal regions and delimiting them
laterally from the hepatic and branchial. The rostrum is broken and the
antennae are missing, so that it is not possible to compare its length to
that of the male. The chelipeds are no more stout than the walking
legs ; the chelae, however, are of proportionate size and not filiform, as
in Libinia rostrata. The abdomen, which consists of seven separate seg-
ments, is ovoid in shape.

The principal differences from Libinia setosa, then, will be found
in the more slender carapace and longer rostrum of L. mexicana, the
reduction in the number of median spines from eight to six by the
elimination of two of the gastric spines, the possession of but one instead
of two hepatic spines, a longitudinally more compressed cheliped with a
wider gape between the fingers in the male (a character which may be
expected to vary greatly with the maturity of the individual), and a
rounded terminal abdominal segment, that of L. setosa being triangular.

Material examined: 11 specimens from 6 stations, all in the Gulf of
California. (See Table 67) From Rocky Point, Sonora, to San Ignacio
Bay, Sinaloa, Mexico.

Measurements: Largest specimen, the male from San Felipe: length
65.6 mm, width 48.7 mm, rostrum 10.0 mm, width 5.0 mm, cheliped
96.7 mm, chela 43 mm, dactyl 17.3 mm, height of palm 10.8 mm,
ambulatory legs 97, 64, 60, and 50 mm, respectively. Female from San
Felipe: length 59.6 mm, width 45.6 mm, cheliped 56 mm. (Note:
Because of the rigidity of these specimens, measurements of cheliped and
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legs were taken segmentally, with somewhat larger totals than are to be
expected when legs are flexible and can be measured along a continuous
inferior margin.)

Color in life: Carapace dark bluish green. Chelipeds and ambulatory
legs lighter and over all small black spots, evenly placed. Ventral surface
deep olive buff. Eyes black. (Petersen)

Habitat: Fine gray sand, broken shell. (Rathbun, 1925) Velero 111
specimens were obtained three times on sand bottom, once on sand with
shell, and once on mud with sand.

Depth: 8 to 35 fathoms. Depth was not given on the San Felipe
specimens, which may have been obtained at extreme low tide.

Size and sex: Apart from the large male and female measured above,
the present series consists of males from 11.5 to 27.3 mm and of females
from 16.0 to 19.1 mm.

Breeding: The 59.6 mm female from San Felipe is ovigerous. Unfor-
tunately its date of capture can be given only as fall of 1946 to March
of 1947.

Remarks: The large pair described above were brought to the Allan
Hancock Foundation by Dr. Carl L. Hubbs. Permission to retain and
describe them was graciously given by Dr. Alden Noble, for whom they
were collected by Johnny Rodriguez, a fisherman, at San Felipe in the
upper part of the Gulf of California. They are the only adult specimens
known.

Libinia mexicana is an example of a Gulf of California endemic
species clearly delimited from its west coast of Lower California cognate,
yet closer to it than to any other species of the genus.

Libinia rostrata Bell
Plate T, Fig. 6; Plate 37, Fig. 2

Libinia rostrata Bell, 1835b, p. 169; 1836, p. 42, pl. 8, fig. 3. White,
1847, p. 4. Miers, 1886, p. 73. Rathbun, 1910, p. 572; 1925, p.
329, part (not the Atlantic specimens), pl. 242 (not pl. 122, fig. 2).

Type: Male holotype, length 67.7 mm, width 57.2 mm, originally
deposited in the Museum of the Zoological Society [London], no longer
extant. In view of this fact a male specimen, U.S.N.M. No. 100916, from

Paita, Peru, October, 1926, W. L. Schmitt, collector, is hereby desig-

nated neotype.

Type locality: Peru, 5 fathoms, soft mud ; Hugh Cuming, collector.
Localities subsequently reported, with collectors: None. Specimens
from Atlantic Panama and Brazil referred to this species by Rathbun

(1925, p. 330) are believed instead to represent a distinct species.
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Atlantic analogue: Libinia rostrata var. bellicosa Oliveira (1944, p.
87), to which the Atlantic Panamanian and Brazilian specimens men-
tioned above should in all probability be referred.

Diagnosis: Rostral horns strongly divergent. Spine at postlateral
angle directed outward, longest of any. T'wo teeth on basal antennal
article. Three lateral submarginal spines, a fourth commencing a flat-
tened ridge extending to posterior margin. Merus of male cheliped armed
with spines and tubercles; manus with three teeth in gape. Male first
pleopod with tip grooved and sharply bent, a blunt keel on opposite side.

Description: Carapace subglobose, regions elevated, well delimited
from one another, and covered with numerous spines, tubercles, and
tracts of curled setae. Rostrum horizontal, composed of two elongate
spines diverging widely toward extremities, width between tips equal to
one and one-half times basal width of rostrum. A strong preorbital spine
lying in a plane inclined to that of the rostrum, tip slightly recurving.
Orbit with a single closed fissure above, exorbital protuberance a cup into
which the small eye retracts completely. Principal spines and tubercles of
dorsal surface disposed as follows: a transverse row of three (not five)
tubercles on anterior gastric region, posterior to these a cluster of three
on mesogastric region, the median largest and crowded forward; a low
tubercle on genital region; a large boss on cardiac region; an upstanding
spine on intestinal region above posterior margin; a single inner hepatic
tubercle almost in line with anterior gastric tubercles; an inner epibran-
chial tubercle similarly placed with respect to cardiac tubercles; two
diagonal lines of branchial spines, the inner row composed of two, the
outer of three spines, the spine at lateral angle of carapace the longest
and horizontally directed. Three strong pterygostomian spines, plus a
fourth subbranchial spine basally confluent with a thickened ridge extend-
ing continuously to posterior margin. -

‘Basal. antennal article broad at base, slightly concave from side to
side, and bearing two blunt spines on outer margin. Ischium of outer
maxilliped with a longitudinal groove; merus subcordiform, expanded
externally, notched internally to receive palpus, and msertmg deeply and
narrowly into outer distal portion of ischium.

Cheliped of male neotype less than twice the length of carapace with-
out rostrum ; merus stout, two prominent superior spines, the more proxi-
mal of which is directed outward, the more distal inward, an outer row
of three low tubercles, and a superior row of two in line with inwardly
directed spine; carpus tuberculate ; manus granulate, superior and inferior
borders subparallel, fingers touching at tips, gaping widely at base, two



330 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

tubercles on dactylus and between these one on pollex, distal half of
fingers denticulate.

Ambulatory legs cylindrical, the first nearly as long as the cheliped,
the remainder diminishing regularly in length; meri granulate but not
tuberculate ; carpi longitudinally sulcate ; dactyli stout, incurving.

Male abdomen with seven free segments, a stout tubercle at middle
of segment one, a lesser tubercle on succeeding segments, widest opposite
segments two and three, sides of segments four to six subparallel, sides
converging from middle of segment six, tip triangular.

Male first pleopod coarse, tip acute, bent sharply, grooved, a blunt
but well developed keel on opposite side, tip and keel minutely spinulous.
(See Plate T, fig. 6)

Female similar to male as regards general shape and tuberculation of
carapace. Rostrum shorter at base, horns equally or more strongly diverg-
ent. Lateral marginal ridge less prominent than in male; hooked hairs
more abundant and conspicuous. Chelipeds weak, especially chelae, which
are almost filiform. Dactyli long and slender, crenulate, gaping narrowly,
the three teeth of adult male lacking. Abdomen orbicular, a tubercle on
narrow first segment.

A young male of 40 mm agrees with the female in lackmg the digital
teeth of the cheliped.

Material examined: 4 specimens from 2 lots, all U. S. National
Museum material : Paita, Peru, October 8, 1926, W. L. Schmitt, col-
lector, Walter Rathbone Bacon Fellowship, donor, 1 male, 1 female
(U.S.N.M. No. 76573) ; Paita, Peru, October, 1926, W. L. Schmitt,
collector, Walter Rathbone Bacon Fellowship, donor, 1 male (U.S.N.M.
No. 70999), 1 male neotype (U.S.N.M. No. 100916).

- Measurements: For critical comparison measurements of a2 male and
female of approximately equal size are given in tabular form:
Male Neotype  Female

Length of carapace 64.5 60
Width, exclusive of postlateral spmes 52 48
Length of rostrum 13 : 12
Basal width of rostrum 8 7
Length of cheliped 97 54
Length of chela 46.7 25
Length of dactyl 184 9
Height of palm , 10.8 —
Length of leg 1 86 54
Length of leg 2 66 50
Length of leg 3 59 46

Lenpth of leg 4 49 41
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Color in life: Unrecorded. Bell (1836) notes the color of the hair
as light brown, that of the body itself paler; these notations were pre-
sumably made from the preserved specimen. '

Habitat: Soft mud. (Bell)

Depth: With no indication of depth given, it is assumed that the
specimens obtained by Schmitt were collected intertidally. 5 fathoms.
(Bell)

Remarks: One of the best crustacean finds resulting from the circum-
navigation of South America in 1926 by Waldo L. Schmitt under the
auspices of the Walter Rathbone Bacon Scholarship Fund of the Smith-
sonian Institution was the rediscovery of Bell’s lost species, Libinia
rostrata. Originally described from among specimens collected by Hugh
Cuming on the west coast of South America, the species was known only
from Bell’s brief description and what proves to be not too accurate
illustration, the unique type having meanwhile disintegrated. It was prob-
ably not without hesitation that Rathbun (1925, p. 330) referred to
Bell’s species a specimen from Brazil in the Philadelphia Academy of
Sciences and one from Atlantic Panama in the collections of the U. S.
National Museum (U.S.N.M. No. 56536). Although the writer has
not examined these specimens, they are believed, in view of the discon-
tinuity of habitat, to represent a new form, possibly that described by
Oliveira (1944, p. 87) as Libinia rostrata var. bellicosa, which in the
writer’s view should be accorded full specific rank. Certainly Rathbun
subsequently recognized in Schmitt’s west coast South American material
the true L. rostrata, for the determination of the Peruvian specimens
redescribed above is hers.

Genus LISSA Leach

Lissa Leach, 18153, p. 69. Rathbun, 1901, p. 64; 1925, p. 331.
Lissula Rafinesque, 1818, p. 272; name substituted for Lissa Leach.

Type: The Mediterranean Inachus chiragra Fabricius, 1798 =Can-
cer chiragra Herbst, by monotypy.

Description: Carapace very convex; surface very uneven; mesogas-
tric region especially elevated, sides of gastric and branchial regions steep.
Preocular spine or tooth present. Horns of rostrum flattened, contigu-
ous, truncate, outer extremities of anterior margin forming a small lateral
lobe. Orbit with a superior and an inferior closed fissure; eyes when
retracted fitting into cup-shaped inconspicuous postorbital lobe. Basal
article of antennae muth enlarged, entire, distal margin of outer portion
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united with front margin of carapace. Ischium of outer maxillipeds in-
wardly strongly advanced; merus subtriangular, dilated outwardly; a
very shallow sinus at articulation of palpus.

Chelipeds with palm compressed, sometimes carinated ; fingers gaping
at base in the male. Ambulatory legs of moderate length, decreasing
rapidly in size from the first to last, either cristate or nodose; dactyli
unarmed. (Rathbun, 1901)

Abdomen with seven free segments in both sexes.

Range: From Santa Maria Bay, west coast of Lower California, and
Puerto Refugio, Angel de la Guarda Island, Gulf of California, Mexico,
to Santa Elena Bay, Ecuador; Revilla Gigedo Islands; Galapagos
Islands. Western Atlantic from Bahama Banks to Cape Frio, Brazil.
Mediterranean. Shore to 50 fathoms; possibly to 70 fathoms.

KEey To THE PAcIFIC AMERICAN SPECIES OF Lissa

1a. Branchial ridges compressed ; posterior margin biconcave. Carpi
of walking legs single crested. Tip of male first pleopod trian-
gular, gonopore centered . . . . . aurivilliusi
1b. Branchial ridges bilobate; posterior margin sinuous. Carpi of
walking legs double crested. Tip of male first pleopod lobate,
gonopore eccentric . . . . . . . . tuberosa

Lissa tuberosa Rathbun
Plate T, Fig. 7; Plate 33, Fig. 3

Lissa tuberosa Rathbun, 1898, p. 574, pl. 41, fig. 3; 1925, p. 333, pl

246, fig. 1, text-fig. 107. Crane, 1937, p. 59. Garth, 1948, p. 28.

Type: Male holotype, U.S.N.M. No. 21574, length 16.9 mm, width
15.8 mm.

Type locality: Southern part of the Gulf of California, Mexico, 8
fathoms, Albatross station 2824.

Localities subsequently reported, with collectors: Mexico: Southern
part of the Gulf of California, 7-10 fathoms, Albatross. (Rathbun,
1898) ; Gorda Banks, 20-30 fathoms, Zaca (Crane). Colombia: Utria
Bay [Port Utria], 8 feet, from coral, 4skoy (Garth).

Atlantic analogue: Lissa brasiliensis Rathbun.

Diagnosis: An inflated branchial ridge divided into two lobes between
gastric prominence and lateral angle. Posterior margin sinuous, median
projection rounded. First three pairs of ambulatory legs with double-
crested carpi. Male first pleopod terminating in 4 sharply bent lobé, ‘the
spermiducal opening eccentrically located therein.
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Description: Surface covered with a dense, short, vascular pubescence.
Carapace with two median tuberculated prominences, gastric higher than
cardiac, continued along median line to posterior margin. Ridge running
obliquely backward from gastric prominence almost entirely occupied by
two protuberances, one at its middle and one at posterolateral angle of
carapace; carapace presenting a rounded or obliquely truncate outline.
Sinus of posterolateral margin more shallow than in Lissa bicarinata.
Margin of hepatic region with a tubercle; of branchial region with sev-
eral tubercles and a blunt tooth at middle. Hepatic region nearly vertical.
Front with a shallow median emargination, from this the margin sloping
obliquely backward or almost transverse; outer corners with a slight
tooth, most produced in the young. Preorbital tooth subacute or obtuse.

Chelipeds heavy in male; ischium with tooth on inner margin; merus
with tridentate crest on superior margin; carpus with surface uneven,
tubercle at inner angle. Hands broad, compressed, widening distally,
inner surface tuberculate; lower margin of propodus with a sinus near
its middle; dactylus with acute upper margin; fingers gaping for basal
half. Chelipeds of female much smaller. Legs cristate; crest of merus
with a thin triangular tooth at distal end; carpus with two triangular
crests side by side, divergent, forming a cup; propodus with a triangular
superior crest, a tubercle on anterior and posterior surfaces, and with
swellings at articulation with dactylus. (Rathbun, 1925, modified)

Male abdomen with segments 3-5 fused; segments two and three
strongly tuberculate; greatest width opposite segment three, least width
at base of segment six; segment seven narrowly triangular. Male first
pleopod cylindrical, gradually tapering and curving toward tip; tip
consisting of a fleshy lobe sharply bent back and having the opening of
the sperm duct at one end, rather than in the middle. (See Plate T,
fig. 7)

Material examined: 33 specimens from 25 stations, of which 10 are
in the Gulf of California." (See Table 68) From Redondo Point Light,
Magdalena Bay, Lower California, and Tortuga Island, Gulf of Cali-
fornia, Mexico, to Octavia Bay, Colombia, including the Revilla Gigedo
Islands. ' ' .

Measurements: Male specimen: length 12.3 mm, width 11.3 mm,
rostrum 2.2 mm, width 2.5 mm, cheliped 11.2 mm, chela 4.9 mm, dactyl
2.2 mm, height of palm 2.1 mm, ambulatory legs 8.2, 7.5, 6.5, and 5.8
mm, respectively. Largest specimen, female: length 14.8 mm, width 15.3
mm. (Note reversal of length-breadth proportion in the two sexes.)
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Color in life: Carapace and legs uniformly deep olive buff. A large
patch of bright madder brown on anterior branchial and hepatic regions.
Eyes brilliant flame scarlet. Chelae and propodi of ambulatory legs lightly
shaded with red orange, proximal portion of ambulatory legs light Rus-
sian blue. Abdomen and sternum pale mallow pink. Pterygostomian
region and maxillipeds madder brown. (Petersen)

Habitat: Broken shell, broken coral, Albatross. (Rathbun) Sand
bottom, Zaca. (Crane) From coral, Askoy. (Garth) The 28 Velero
stations for which data on bottom type are available give a primary
breakdown as follows: rock 6, sand 9, mud 3, organic (coral, nullipore,
and coralline) 10. A secondary breakdown shows shell present with the
sand in 2 cases, shell or nullipore present with the rock in 3 cases, and
shell or sand present with the mud in all cases. The only bottom on
which Lissa tuberosa does not occur would appear to be unadulterated
mud. Two specimens from Panama carry a rhizocephalan parasite.
Living Bryozoa are frequently recorded as encrusting erganisms.

Depth: Shore to 47 fathoms.

Size and sex: The series includes males from 5.3 to 12.3 mm, females
from 5.8 to 14.8 mm, ovigerous females from 5.8 to 14.5 mm. As in the
case of Lissa aurivilliusi, specimens from the Gulf of California are
larger than average, the 14.8 mm female being from the Gulf, whereas
the largest from the Bay of Panama is 13.5 mm. None are as large as
the 16.9 x 15.8 mm male holotype.

Breeding : Ovigerous females were encountered off Lower California
in March, in the Gulf of California in February and March, off the
Mexican mainland in March, in the Revilla Gigedo Islands in June,
off Panama ‘in February, and off Colombia in January. The 5.8 mm
specimen from Cocos Island, Costa Rica, is unusually small to be gravid
and carries a correspondingly small number of large-sized eggs. The
smallest ovigerous female from a mainland station measures 9.3 mm.

Remarks: With the exception of the single specimen taken by the
Askoy at Utria Bay, Colombia (Garth, 1948), Lissa tuberosa has been
unknown outside of the Gulf of California. As a result of the work of
the Velero IIT and Velero IV, the range of the species has been ex-
tended northward to include Magdalena Bay, Lower California, and
Tortuga Island, Gulf of California; westward to include Clarion Island
of the Revilla Gigedo Islands; and southward to Octavia Bay, Colom-
bia. It is not known to occur in the Galapagos archipelago.
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Lissa aurivilliusi Rathbun
Plate T, Fig. 8; Plate 33, Fig. 4

Lissa aurivilliusi Rathbun, 1898, p. 575, pl. 41, fig. 4; 1902b, p. 284;

" 1910, p. 573; 1925, p. 333, pl. 246, fig. 2. Boone, 1927, p. 148,

fig. 44. Crane, 1937, p. 59. Garth, 1946, p. 384, pl. 65, figs. 3, 4.

Type: Male holotype, U.S.N.M. No. 21575, length 12. S mm, width
13 mm.

Type locality: Off Cape San Lucas, Lower Callforma, Mex1co 3t
fathoms, Albatross station 2829.

Localities subsequently reported, with collectors: Mexico: Lower
California: Magdalena Bay, 12 fathoms, 4lbatross (Rathbun, 1898);
Gulf of California: Arena Bank, 35 fathoms, Zaca (Crane). Galapagos
Islands: Tagus Cove, Albemarle Island, reef, Hopkins-Stanford Expe-
dition (Rathbun, 1902b) ; Charles, Indefatigable, James, Albemarle, and
Hood Islands, 3-70 fathoms, Velero III (Garth).

Atlantic analogue: Lissa bicarinata Aurivillius.

Diagnosis: A compressed branchial ridge exténding without inter-
ruption from gastric prominence to postlateral angle. Posterior margin
biconcave, median projection angular. First three pairs of ambulatory
legs with single-crested carpi. Male first pleopod termindting in a trian-
gle in which the opening of the sperm duct is centered.

" Description: Surface everywhere microscopically punctate and short-
pubescent, hooked hairs confined to well-defined tracts, two rostral, two
protogastric, and two hepatic. Carapace with two prominent median
elevations, the smaller cardiac, the larger gastric; from the latter a low,
compressed, granulate ridge extending obliquely to the postlateral angle.
Rostrum deflexed, broad at base, flaring toward extremities, each tipped
with a tubercle; median emargination shallow. Preorbital tooth acute,
incurving ; postorbital cup sufficient only to conceal the fully retracted
eye; two closed fissures trending obliquely inward, one superior and one
inferior. Anterolateral margins with an acute tooth at hepatic level and
another at branchial level, forming, together with the lateral angle of
the carapace and the postlateral tubercle terminating the diagonal ridge;
a tridentate projection affording concealment of the ambulatory legs in
a manner reminiscent of certain Parthénopidae. Posterior margin a
doubly concave arc interrupted by the acute median projection.

Basal antennal article broad, granulate, outer portion forming floor
of orbit, inner portion giving rise to the minute flagellum, reaching not
move than half way to the tip of the rostrum. External maxillipeds pre-
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senting a plane surface, inner margins closely approximated ; merus trian-
gular, angles rounded, anterior margin broadly arcuate, no visible notch
for insertion of palpus.

Chelipeds of male massive; ischium with inner margin compressed ;
merus trigonal, inner margin compressed, outer margin tridentate ; carpus
roughened, largest tubercle at inner angle; manus high, compressed,
margins subparallel, a double row of granules on inner surface; dactylus
ridged, fingers denticulate throughout, gaping slightly at bases. Chelipeds
of female much smaller, proportionate to walking legs, which they re-
semble.

- Ambulatory legs strongly cristate ; merus with a superior crest culmi-
nating in a tooth ;-carpus with a single triangular crest; propodus with a
similar crest and a superior and inferior tubercle; dactylus as long as
propodus, curving, nail amber.

Male abdomen set flush with concave surface of sternal plastron;
plastron outlined by a row of tubercles continuous with the two tubercles
of segment three; segment two with a low median tubercle, segments
three to five fused, segment six becoming broader distally, segment seven
longer than broad, tip narrowly rounded.

Male first pleopod becoming increasingly curved and sclerotlzed
toward tip; tip appearing in terminal view as a triangle having the
opening of the sperm duct centered, protected by a shallow eave. (See
Plate T, fig. 8) A

A number of specimens in the present series, including the male de-
scribed, show a remarkable attenuation of the branchial ridges. This
character is associated with age and occurs in specimens as large as the
type (12.5 mm) or larger. Although first observed in Ecuadorean speci-
mens, it does not appear to be a geographical development, since speci-
mens taken in the Gulf of California in later years show this peculiarity
also.

Material exammed 62 specimens from 23 stations. (See Table 69)
These . range from Santa Maria Bay, Lower . Cahforma, and Puerto
Refuglo, Angel de la Guarda Island, Gulf .of . Callforma, Mex1co, to.
Santa Elena Bay, Ecuador, and are distributed as follows: Mexico 9
Costa Rica 4, Panama 6, Colombia 1, and Ecuador 3 stations. In addi-
tion to the above, 18 specimens from 12 Galapagos stations (Garth,
1946).

Measurements: Male specimen: length 13.7 mm, width 17.3 mm,
rostrum 3.7 mm, width 2.8 mm, cheliped 12:7 mm, chela 6.3 mm, dactyl
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2.7 mm, height of palm 2.6 mm, ambulatory legs 8.8, 7.6, 6.7, and 4.9
mm, respectively. Largest specimen, a female: length 15.4 mm, width
20.0 mm, cheliped 10.5 mm.

Color in life: Dorsal surface of carapace dull yellow orange with
numerous indistinct darker small spots. Chelipeds as carapace, finger tips
white. Ambulatory legs white with but little color. Ventral side pale
gray with light touches of dull orange. (Petersen, of a Gulf of California
specimen) ' '

Habitat : Fine gray sand ; rock, 4lbatross. (Rathbun) Sandy bottom
with weed, Zaca. (Crane) Rock, frequently covered with red algae, and
accompanied by sand or shell, Velero III (Garth, of Galapagos speci-
mens). For the 21 mainland stations for which data on bottom type are
available, the primary breakdown is as follows: sand 9, rock 7, mud 3,
organic (coral and nullipore) 2. A secondary breakdown shows shell and
nullipore frequently present with the sand, and sand and nullipore some-
times present with the rock. As in the case of Lissa tuberosa, L. auri-
villiusi appears to occur in mud only when diluted with sand or shell.

Specimens from Costa Rica, invariably females, show parasitism by
Sacculina or other rhizocephalan parasite, Bryozoa are recorded as en-
crusting forms on Gulf of California and Galapagos Islands specimens.

Depth: Mainland specimens from 2 to 35 fathoms; Galapagos speci-
mens to 70 fathoms.

Size and sex: The Hancock series from the mainland contains males
of from 5.8 to 13.7 mm and females of from 4.5 to 12.2 mm (ovigerous
females from 7.7 to 12.2 mm). Three Gulf of California females, non-
ovigerous, run from 12.8 to 15.4 mm. These represent a giant race and
should not be compared with those taken outside the Gulf. Unfortunately
there are no comparable males.

Breeding: Ovigerous females were taken by the Velero III off
southern Mexico in March and off Panama and Ecuador in February.

Remarks: The range of the species is extended northward to Hughes
Point, Lower California, and to Puerto Refugio, Angel de la Guarda
Island, in the Gulf of California, and southward to La Libertad, Ecua-
dor. With the inclusion of the Galapagos Islands specimens, previously
reported (Rathbun, 1902b; Garth, 1946), the limits broadly define the
Panamic province.
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‘Genus' LEUROCYCLUS Rathbun

Salacia Milne Edwards and Lucas, 1843, p. 12.-
Leurocyclus Rathbun, 1897, p. 164 (name substituted for Salacia, pre-
occupied) ; 1925, p. 230.

Type: Salacia tuberculosa Milne Edwards and Lucas, type of Salaaa
Milne Edwards and Lucas, by monotypy.

Description: Carapace broader than long, depressed, and dilated
posterolaterally. Regions delimited by deep furrows; surface granulate
and tuberculate. Rostrum trianguliform, very short and narrow. Orbits
oval, directed forward and upward; a superior marginal notch and a
larger inferior hiatus. Eyes short and retractile. Basal antennal article
quadrate, as broad as long, terminating externally in a tubercle; flagel-
lum completely exposed at side of rostrum. Buccal cavity much broader
than long. Epistome rudimentary. Ischium of external maxillipeds broad,
inner margin denticulate; merus cordiform, anteriorly notched. Sternal
plastron broader than long, depressed, anteriorly trianguliform. Cheli-
peds short, granulate; hand greatly swollen; fingers elongate and inter-
nally denticulate. Ambulatory legs very long, spiny; merus [in the type
species] noticeably swollen; propodus compressed; dactylus elongate,
compressed, and slightly curved. (Milne Edwards and Lucas)

Sixth and seventh segments in male abdomen fused ; in female, fifth,
sixth, and seventh fused. (Rathbun, 1925) '

Range: From Chile [exact locality unknown] to Rio de Janeiro,
Brazil.

Contains two species, only one of which occurs in the Pacific.

Leurocyclus tuberculosus (Milne Edwards and Lucas)
Cf. Plate T, Fig. 9

Salacia tuberculosa Milne Edwards and Lucas, 1842, pl. 2; 1843 p. 13.
A. Milne Edwards and Bouvier, 1923, p. 387, pl. 12, fig. S.
Salacia sp.? Brito Capello, 1871, p. 263, pl. 3, figs. 3, 3a, 3b.
Leurocyclus tuberculosus, Rathbun, 1925, p. 230, pl. 232, figs. 6-11;
pl. 233. Garth, 1957, p. 28.
Type: Male holotype, length 52 mm, width 55 mm, in Paris
Museum.
Type locality: Unknown ; thought to be Chile.
Localities subsequently reported, with collectors: Pacific Ocean:
Chile, E. Verreaux (Brito Capello). Atlantic Ocean: Rio de Janeiro,
Brazil, M. Jobert (A. Milne Edwards and Bouvier).
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Atlantic analogue: The species itself occurs in the South Atlantic.

Diagnosis: Carapace depressed, tuberculate, regions well delineated.
Palms inflated ; ambulatory legs shorter than in the companion species,
Leurocyclus gracilipes; meri enlarged, superior basal spines inconspicu-
ous; propodi of last three pairs densely pubescent. Male first pleopod not
examined. )

Description: Carapace decorated above with tubercles and with fine
granulations. Hairs of a clear fawn color, short and not very close-set,
visible in the furrows separating the regions. Rostrum finely granulated
above for its entire length, as is the superior and internal margin of the
orbital cavities. Chelipeds having their merus decorated with several
longitudinal rows of projecting granules, sometimes even taking the form
of more or less spiny tubercles; their carpus more finely granulate and
with a rounded crest; the manus greatly swollen and with fine granu-
lations mixed here and there with some spiny tubercles; the fingers elon-
gate, smooth, slightly curved, and finely serrated. Basis and ischium of
ambulatory legs granulate, with the superior margin of the ischium
armed with a very pronounced spine; merus entirely covered above with
projecting granulations, among them very pronounced spines, especially
in the first and second pairs; below, these same articles nearly smooth,
especially in the third and fourth pair of legs, Carpus with several gran-
ulations on its external surface, and the other parts entirely smooth; the
propodus decorated on its external surface with several longitudinal lines
of fine granulations; finally, the dactylus strongly channeled and a little
flattened ; a slight swelling apparent near the base of the clear brown
nail. Sternal plastron very finely granulate. (Milne Edwards and Lucas,
modified ) .

Material examined: None, Through the courtesy of Dr. F. A.
Chace, Jr., of the U. S. National Museum, a pair of the companion
species, Leurocyclus gracilipes (A. Milne Edwards and Bouvier), from
off Rio de la Plata, Argentina (U.S.N.M. No. 21907), has been made
available to the writer. A sketch of the pleopod of this species is repro-
duced (Plate T, fig. 9) in lieu of that of L. tuberculosus.

Measurements: Largest specimen recorded, a male from Chile:
length 60 mm, width 71 mm. (Brito Capello)

Color: Yellowish white. (Milne Edwards and Lucas)

Depth: Not recorded. The companion species, Leurocyclus gracilipes,
occurs in the Atlantic in 10.5-30 fathoms.

Remarks: Verification of Chile as the probable type locality is found
in the two Verreaux specimens reported by Brito Capello. Otherwise
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the Pacific occurrence of Leurocyclus tuberculosus might be doubted in
view of the two Jobert specimens from Rio de Janeiro, reported by
A. Milne Edwards and Bouvier. The figure of Brito Capello leaves no
doubt but that the hairy propodi of the last three pairs of ambulatory
legs, mentioned by Bouvier as distinguishing the Jobert specimens from
the type of Milne Edwards and Lucas, are present in Chilean as well
as Brazilian examples. If the two are to be separated, it must be on some
other character, perhaps the male first pleopod. Unfortunately, specimens
are not available on this side of the Atlantic for such a study.

Subfamily MAJINAE

Maiinae Alcock, 1895, pp. 161, 166, and 236 (part: the Maioida).
Majinae, sensu restr., Balss, 1929, pp. 16, 20.

Orbit formed (1) by a supraocular hood, the postercexternal angle
of which is often produced as a spine, (2) by a sharp postocular tooth,
and (3) by a spine intercalated between the two. Basal antennal [article]
broad, but not specially produced to form a floor to the orbit; usually
armed at both its anterior angles with a strong spine. (Alcock)

Pleopod 1 like that in the preceding subfamily [Pisinae Alcock].
Pleopod 2 short. (Stephensen)

The subfamily Majinae, as conceived by Alcock, contained three
subdivisions termed by him alliances: the Maioida, the Stenocionopoida,
and the Periceroida. The Stenocionopoida were withdrawn by Balss
(1929) as a separate subfamily, renamed the Ophthalmiinae to conform
with the substitution by Rathbun (1897) of Ophthalmias for Stenocion-
ops. At the same time, the Maioida were established as the restricted
subfamily Majinae, while the Periceroida were divided into two sub-
families, the Mithracinae and the Macrocoelominae. The Majinae, sens.
restr., and the Ophthalmiinae are here recognized as Balss conceived
them ; however, the Mithracinae in its limited sense and the Macrocoelo-
minae as such are not, for reasons explained elsewhere. Instead, the
Periceroida of Alcock are retained as a natural group, and to them is
applied the name Mithracinae, rather than the confusing Stenociono-
pinae, also avoided by Balss, Stenocionops having been substituted by
Rathbun (1897) for Pericera. Thus the present number of subfamilies
recognized, as well as their basic composition, is the same as that of
alliances recognized by Alcock, plus or minus a few genera transferred
from one to another.

The Majinae, sens. restr., are represented in the western Atlantic
only by ?Temnonotus and in the eastern Pacific by Maiopsis and an
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island endemic species of the Old World genus Paramithrax. They are
more primitive than the Mithracinae both in configuration of orbit and
structure of male first pleopods. Maiopsis shares with Oregonia and
Hyas of the Oregoniinae a broadened terminal male abdominal segment.

Key 1o THE AMERICAN (GENERA OF THE RESTRICTED SUBFAMILY
Majinae BALss

(Pacific genera are shown in bold-face type and are treated in this work)
(Intercalated spine present; basal antennal article not forming floor
of orbit)

1a. Cardiac lobe not delimited by a deep trench
2a. Carapace broadly ovate-triangular. Basal antennal article
very broad, three-spined. Rostral horns each with an acces-
sory spine . . . . . . . . Maiopsis
2b. Carapace oblong—tnangular Basal antennal article of mod-
erate width, two-spined. Rostral horns simple . . .
.« . . Paramithrax
1b. Cardlac lobe dellmlted laterally and posternorly by a deep
trench . . . . . . . . . . . Temnonotus

Genus MAIOPSIS Faxon

Maiopsis Faxon, 1893, p. 150 ; 1895, p. 11. Rathbun, 1925, p. 337.

Type: Maiopsis panamensis Faxon, by monotypy.

Description: Carapace subtriangular, as broad as long, spinose;
rostrum produced anteriorly into two divergent horns with an accessory
spine upon their outer margins; interorbital space broad. Eyes small,
eyestalks slender, retractile within the orbits. Orbits large, with a for-
ward aspect, incomplete below, the upper margin prominent, with
two deep fissures, and supraocular spines. Epistome short. Basal segment
of antennae very broad, with three prominent spines upon its anterior
margin ; flagellum of the antennae widely separated from the cavity of
the orbit by a broad process of the basal segment. Merus of outer
maxillipeds notched at the anterointernal angle. Legs of moderate length;
carpus of chelipeds elongated, not carinated ; chela elongated and slender,
fingers canaliculate within, but not spoon-shaped at their tips, their pre-
hensile edges meeting throughout most of their length, not distinctly
toothed ; ambulatory legs spinose.

Male abdomen seven-[segmented], terminal segment short and
broad. (Faxon)
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Female abdomen seven-segmented also.

Range: Eastern tropical Pacific: Clarion Island, Mexico, Bay of
Panama, and Ecuador. 48-182 fathoms. The genus contains but one
species.

Maiopsis panamensis Faxon
Plate U, Figs. 3, 3a; Plate 38, Figs. 1, 2; Plate 39, Fig. 1

Maiopsis panamensis Faxon, 1893, p. 151; 1895, p. 13, pl. 2. Rathbun,
1925, p. 338, pl. 247.

Type: Male holotype, M.C.Z. No. 4480, length to base of rostrum
112 mm, rostrum 22 mm, width 113.5 mm.

Type locality : Bay of Panama, 182 fathoms, 4lbatross station 3355.

Localities subsequently reported, with collectors: Known only from
the type locality above. '

Atlantic analogue: None. A Panamic species.

Diagnosis: Carapace extremely spiny, three spines at distal end of
meri. T'wo deep supraorbital fissures and an interorbital spine. Basal
antennal article very broad, three spines on anterior margin. Male sev-
enth abdominal somite broader than long, truncate terminally. Male
first pleopod long, slender, cylindrical, tapering toward apex, grooved
along concave border, and twisted so that the groove distally reaches the
convex border, where its ridges enclose the subterminal aperture, pro-
tected also proximally by a minute flap; a single row of inconspicuous
setae on concave margin between aperture and needle-sharp tip.

Description: Dorsal surface of carapace thickly set with spines of
various sizes and scattered hooked setae. The largest spines distributed
as follows: five on the gastric region, one on the genital, one on the
cardiac, four on the intestinal, and about seven on each branchial region.
Margin of carapace armed with twelve prominent spines, three of them
on the hepatic region. [Chelipeds and] legs covered with numerous spiny
tubercles; the meri armed with three or more prominent spines at the
distal end. Chela long and slender, the tubercles of the hand smaller than
on the other parts of the legs; fingers nearly smooth; a deep pit at base
of movable finger.

Sternum ornamented with small tubercles along each side of the
abdomen. First abdominal segment furnished with a bidentate tubercle.
(Faxon, 1893) .

Female with principal spines of carapace distributed as in male except
on intestinal region ; this region with but one prominent spine, the median
intestinal, instead of four. Seven spines of each branchial region arranged
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in two diagonal rows of three spines each, plus a single spine in advance
of either row. Median of three basal antennal spines double, giving a
four-spined appearance to anterior margin of article. Merus of third
maxilliped broader than ischium, notched to receive palpus; anteroex-
ternal angle broadly arcuate, anterointernal angle produced as a thin,
sharp blade, margins of both external and internal projections spinulous.

Female chelipeds with coxa, basis, and ischium of nearly normal size,
merus and carpus much reduced in diameter, propodus and dactylus
almost filiform. Sharp granulations of merus and carpus not extending
onto smooth or microscopically punctate manus,

Female sternum with tubercles fewer in number than in male and
mostly concealed by rounded abdomen. Female abdomen seven-seg-
mented ; first segment with two tubercles side by side, second segment
with similar tubercles more closely approximated.

Material examined : Manta, Ecuador, October 25, 1895, R. Paessler,
1 male specimen (Hamburg Museum). Sulphur Bay, Clarion Island,
Mexico, March 16, 1939, 48-60 fathoms, Velero III station 918-39,
1 female specimen. ,

Measurements: Male specimen: length including rostrum 147 mm,
width including spines 145 mm, without spines 131 mm, rostrum 25
mm, width 25 mm, cheliped 230 mm, chela 105 mm, dactyl 41 mm, legs
271, 240, 219, and 190 mm, respectively. Female specimen: length in-
cluding rostrum 72 mm, width including spines 69 mm, without spines
60 mm, rostrum 10 mm, width 13 mm, cheliped 62 mm, chela 28 mm,
dactyl 11.4 mm, legs 82, 75, 71, and 60 mm, respectively.

Color in life: Unknown.

Habitat: Black gravel, shell. (Rathbun) The Clarion Island speci-
men was dredged on a bottom of shell and coralline.

Depth: 48-182 fathoms.

Remarks: The specimens recorded above are the first to be reported
since the holotype and extend the range of the species from the Bay of
Panama north to Clarion Island, outpost of the Revilla Gigedo Islands,
Mexico, and south to Manta, Ecuador. The discovery by Dr. A. Pan-
ning among Hamburg Museum collections of a large male incorrectly
identified as Maja squinado (Herbst) is most fortunate, since it permits
the figuring of the male first pleopod for the species and genus. Collected
by Captain Paessler in 1895, this specimen is almost as old as the holotype
in the Museum of Comparative Zoology, which now cannot be located,
according to Dr. E. Deichmann.
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Genus PARAMITHRAX Milne Edwards

Paramithrax Milne Edwards, 1834, p. 324 (part: §A). Miers, 1879,

p. 655 (part: subgenus Paramithrax, restricted). Rathbun, 1918,

p. 17; 1925, p. 338. '

Type: The Australian and New Zealandian Paramithrax peroni
Milne Edwards, 1834, by subsequent designation of Miers (1879,
p. 656). '

Description: Carapace oblong-triangular, usually spinous above.
Rostrum composed of two spines divergent from their base. Orbits large,
deep, oval, with a forward aspect, incomplete below, upper margin promi-
nent, with two deep fissures and long spines. The eyes concealed when
retracted ; stalks rather long, slender, curved, cornea small. Postorbital
spine conical, usually remote from orbit . . . Basal article of antenna
much enlarged, armed with spines ; movable portion arising within orbital
margin and separated from the cavity of the orbit by a narrow process
of the basal article. Anterior margin of buccal cavity straight or nearly
so. Merus of outer maxillipeds notched at anterointernal angle. Cheli-

peds strong; fingers pointed. Ambulatory legs cylindrical; dactyls un-
armed. (Rathbun, 1925)

Abdomen seven-segmented in both sexes.

Range: Western South Pacific, especially Australia, New Zealand,
and outlying islands. Approaches the American continent only at Juan
Fernandez Island, Chile.

Paramithrax baeckstroemi Balss
Plate U, Fig. 2; Plate 41, Fig, 2
Paramithrax peroni, Lenz, 1902, p. 756. Not P. peronii Milne Edwards,
1834.
Paramithrax peronii, Rathbun, 1910, p. 573. Not P. peronii Milne Ed-
wards, 1834.
Paramithrax bickstromi Balss, 1924, p. 336, text-fig. 3. Rathbun, 1925,
p. 339, pl. 123, text-fig. 108.
Paramithrax baeckstroemi, Garth, 1957, p. 30.
Type: Male holotype, length 20.8 mm, width without spines 12.8
mm, with spines 14 mm,
Type locality: Masatierra Island, Juan Fernandez Islands; K.

Bickstrom, collector ; type and cotypes in Museum of Natural History,
Gothenburg, fide Dr. Karl Lang.




PART 1 GARTH : PACIFIC OXYRHYNCHA 345

Localities subsequently reported, with collectors: Juan Fernandez
Island, L. H. Plate (Lenz, as Paramithrax peroni), Hassler Expedition
(Rathbun, 1925). The early records from Halt Bay and Porto Buono
[Puerto Bueno], Chile, Magenta (Targioni-Tozzetti, 1872a, 1872b,
as Paramithrax peronii?), are believed instead to represent Eurypodius
latreille; Guérin.

Atlantic analogue: None. An eastern Pacific representative of a
western Pacific genus.

Diagnosis: Differing from Paramithrax peroni in the following par-
ticulars, according to Balss: rostral spines diverging more strongly, a
serrate crista adorning the carpus of the cheliped, but two branchial
spines [three, including the anterior branchial] instead of four, and a
large intestinal spine. Aperture of the male first pleopod located in a
saclike outgrowth protected by a fleshy flap and concealed by a half-
twist near the apex. Several rows of setae present, the most prominent
extending to the slender, pointed tip.

Description: Carapace covered with curled hairs, finely granulate
and armed with a few spines; of the median spines, two mesogastric, one
intestinal ; two pairs of submedian spines, one pair cardiac, the other on
the posterior margin. Supraocular eave provided with a strong anterior
and a small posterior spine, followed by a longer spine half as long as
the postorbital spine; the latter with a lobe or tooth on its outer margin
and denticulate on inner margin. T'wo marginal hepatic spines, subequal,
directed outward ; followed by a small branchial spine, and at the widest
part of the carapace by a strong spine; another similar spine above
posterolateral margin. Rostral horns very divergent, acuminate. Basal
article of antenna with a large, flat, falciform tooth or lobe at outer
angle and a small, sharp tooth at inner angle; inner margin denticulate.
Flagellum extending for half its length beyond rostrum. T'wo sharp
spines on the eye, one anterior, on the edge of the cornea, the other
superior, overlapping cornea. Merus of outer maxillipeds subquadrate,
with the inner, distal angle deeply notched, a tooth at outer angle of
notch ; palpus long and stout.

Merus and carpus of chelipeds ornamented with flat lobes or teeth;
about six of these forming a superior border on the merus; and five
smaller lobes marking the lower-outer border; inner and outer surfaces
unevenly granulate. On the carpus three or four lobes forming a con-
tinuous crest above; only one below; inner and outer surfaces uneven,
the outer having two large tubercles. Upper carina of palm sharp, distally
wanting. Fingers crenulate within, moderately gaping, no large basal
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tooth. Ambulatory legs slender, covered with curled hair; distal artic-
ulations of merus acute, in first pair spiniform. (Rathbun, 1925, modi-
fied)

Material examined: Juan Fernandez Island, Chile, Hassler, 1872,
M.C.Z. No. 2048, 2 males, 1 female. Also Paramithrax peroni, New
Zealand, L. R, Richardson, 1 pair.

Measurements: Male holotype: median length 16.3 mm, length to
tip of horns 20.8 mm, width without spines ce. 12.8 mm, with spines
14.0 mm. Ovigerous female: length to tip of horns 12.3 mm. Male
specimen, M.C.Z. No. 2048: median length 16.1 mm, length to tip
of horns 20.2 mm, width without spines 13.2 mm, with spines 14.8 mm,
rostrum 4.8 mm, basal width 3.7 mm, cheliped 20.4 mm, chela 11.7 mm,
dactyl 5.6 mm, height of palm 4.7 mm, walking legs 21.6, 19.8, 16.6,
and 14.6 mm, respectively. Mature, non-ovigerous female: length 13.9
mm, width including spines 10.3 mm, without spines 9.5 mm.

Color in life: Unknown.

Habitat: Not specified.

Depth: Not given.

Remarks: Through the kindness of Professor L. R. Richardson of
Victoria College, Wellington, specimens of Paramithrax peroni were
made available for study. These serve to confirm the differences noted by
Rathbun (1925, p. 240) between New Zealand and Juan Fernandez
specimens, including the absence in Paramithrax peroni of the preorbital
spine, the absence in P. baeckstroemi of the second of the four branchial
spines, and the more elaborate ornamentation of the carpus of the cheli-
ped in the latter species. In addition to these points, and to such consid-
erations as the disparity in size of mature specimens and the remoteness
of their habitats, we have now the distinctness of their gonopods, here
illustrated (Plate U, figs. 1, 1a; 2, 2a), as a basis for treating them as
separate species.

Subfamily MITHRACINAE

Majinae Alcock, 1895, pp. 161, 166, and 236 (part: the Periceroida).
Mithracinae Balss+ Macrocoelominae Balss, 1929, pp. 16, 20.

Carapace broadened anteriorly by the outstanding, often tubular,
orbits; the orbits formed (1) by an arched supraoccular hood, or semi-
tubular horn, (2) by a hollowed postocular process, and (3) by a re-
markable broadening, or by a prolongation, of the anterior part of the
basal antennal article, affording complete concealment to the- retracted
eye. Rostrum often more or less deflexed. (Alcock) '
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Pleopod 1 like that in the [Pisinae Alcock]. Pleopod 2 short. (Steph-
ensen)

‘While the key that follows permits the further division of the Mith-
racinae thus broadly conceived into the Mithracinae, sens. restr., and
the Macrocoelominae of Balss (1929, p. 16 fL.), this refinement is not
adopted here for reasons set forth in the introduction and again dis-
cussed for the subfamily Pisinae. The presence of the intercalated spine,
on which Balss based the separation of the Mithracinae from the Macro-
coelominae, is difficult to demonstrate in Hemus, Thoe, and Teleophrys
because of coalescence. The genus Microphrys, placed by Balss in the
Macrocoelominae, has an intercalated spine and must on this account be
considered as belonging to the restricted mithracine group. Furthermore,
it shares with 4la [=Anaptychus], said by Balss to have been derived
from the Hyasteniinae, a typically mithracine male first pleopod. Finally,
Stenocionops and Macrocoeloma themselves stand close in structure of
pleopod to Libinia and Neodoclea of the Hyasteniinae (here considered
a subgroup of the Pisinae) and may be related to them through Coelo-
cerus, an Atlantic genus not seen by Balss, nor yet studied by the present
writer.

KEevy 1o THE AMERICAN GENERA OF THE SUBFAMILY Mithracinae

( Pacific genera are shown in bold-face type and are treated in this work)
(Basal antennal article forming floor of orbit; intercalated spine present
or absent)
la. Intercalated spine present; orbits sometimes projecting beyond
general outline of carapace, but never tubular . . .

. . . . . (Mithracinae, sensu restr., Balss)

2a. Orbxts not projecting laterally beyond general outline of
carapace. Carapace subtriangular. Legs cristate

3a. Merus of ambulatory legs with a thin, lamellate, pos-

terior expansion. No preorbital tooth

4a. Carapace very high on median line. Basal article

of antenna broader thanlong . . . Hemus

4b. Carapace not noticeably high on median line,

lobulate. Basal article of antenna no broader than

long . . . . . . . . . Thoe

3b. Merus without posterior (or inferior) expansion, but

cristate above. A preorbital tooth present . . .

. =« « « « < . . . . . Teleophrys
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2b. Orbits projecting laterally somewhat beyond the general
outline of the carapace )

5a. Rostrum small. Carapace ovate, usually broader than

long

6a. Lateral margins of carapace laminiform, coarsely

dentate. Chelipeds and legs cristate above. Orbital

margin not incised, bearing a preocular spine and

a postocular tooth .  Ala [ = Anaptychus]

6b. Lateral margins armed with four, or three, spines

or lobes behind orbit. Legs spinous. Orbital margin

spinous or tuberculous . . . Mithrax

5b. Rostrum of goed size, usually with two strong horns.

Carapace broadly pyriform. Basal antennal article

armed with a prominent spine at anteroexternal angle

.« « .+ . . . . . . Microphrys

1b. Intercalated spine absent; orbits tubular . . . . . .

e« « « « +« + < .+ . (Macrocoelominae Balss)

7a. Lateral margin of carapace armed with a series of strong
spines. Basal antennal article very broad
8a. Basal antennal article quadridentate. Postocular tooth
large, quadrangular, armed with two teeth or spines
. e e e« « « o « « CQoelocerus
8b. Basal antennal article with fewer than four spines or
teeth. Postocular tooth of moderate size, triangular,
armed with only one spine . . Stenocionops
7b. Lateral margin of carapace not armed with a series of
strong spines, but with a spine, usually strong, at the lat-
eral angle of the carapace
9a. Orbits strongly projecting. Rostral horns short. Cara-
pace broad . . . . . Macrocoeloma
9b. Orbits little projecting. Rostral horns long and slen-
der. Carapace narrow . . . .  Leptopisa

Genus ALA Lockington

Anaptychus Stimpson, 1860b, p. 183; type: 4. cornutus Stimpson, 1860,
by monotypy. A. Milne Edwards, 1875, p. 66. Rathbun, 1925, p.
377. Not Anaptychus Oppel, 1856.

Ala Lockington, 1877c, p. 65; type: 4. spinosa Lockington, 1877, by
monotypy. Balss, 1929, p. 16.
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Anaptychoides Strand, 1928, p. 40 (name substituted for Anaptychus
Stimpson, preoccupied).

Type: Ala spinosa Lockington, 1877 =Anaptychus cornutus Stimp-
son, by monotypy.

Description: Carapace broader than long, not very convex. Lateral
margins advanced in the form of toothed lamellae above the base of the
legs. Front formed of two pointed horns. Orbit provided above with a
projecting tooth. Eyes small and lodged in cavities entirely separated
below by the basal article of the external antennae; the latter wide and
provided in front and on the outside with a strong spine advanced nearly
as much as the rostral horns. Movable flagellum exposed. Merus of
external maxillipeds broader than long; its anteroexternal angle project-
ing; its internal angle notched for the insertion of the palp. Exognath
broad and provided on the inside with a triangular sharp tooth lodged
between [the second and third article] of the endognath. Ambulatory
legs short and heavy. (After A. Milne Edwards)

Abdomen seven-segmented.

Range: West coast of America from Cholla Bay, Gulf of California,
to Port Utria, Colombia. Shore to 12 fathoms.

Contains only one species.

Ala cornuta (Stimpson), new combination
Plate V, Figs. 1, 2; Plate 39, Fig. 2

Anaptychus cornutus Stimpson, 1860b, p. 184, pl. 2, figs. 1, 1a, 1b.
A, Milne Edwards, 1875, p. 67, pl. 19, figs. 1, 1a, 1b. Streets and
Kingsley, 1877, p. 105. Kingsley, 1879a, p. 146. Rathbun, 1924¢, p.
379; 1925, p. 378, pl. 134, figs. 4, 5; pl. 254, fig. 1; text-fig. 122.
Steinbeck and Ricketts, 1941, p. 467. Crane, 1947, p. 72. Garth,
1948, p. 28.

Ala spinosa Lockington, 1877c, p. 66; type locality, La Paz, San José
Island, and Port [Puerto] Escondido, Gulf of California; types
not extant.

Mitrax trigonopus Cano, 1889, p. 183, pl. 7, fiz. 8; type locality,
Panama ; type originally in Naples Museum, believed not extant,

Anapthychus cornutus, Bouvier, 1895, p. 8.

Mithrax trigonopus, Rathbun, 1910, p. 575.

Type: Male holotype, length 25.4 mm, width 31.5 mm, not extant;

ovigerous female, paratype, M.C.Z. No. 331.

Type locality : Pinacate Bay, near Guaymas, Sonora, Mexico; Capt.

C. M. P. Stone, collector.
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Localities subsequently reported, with collectors: Mexico: Lower
California: L. Diguet (Bouvier); Gulf of California: Tepoca Bay,
Fred Baker, California Academy of Sciences Expedition (Rathbun,
1924c¢) : Concepcién Bay and Pt. Marcial Reef, Steinbeck and Ricketts
(Steinbeck -and Ricketts) ; Port [Puerto] Escondido, San José Island,
and La Paz, W. 1. Fisher (Lockington, as 4la spinosa) : Mexico south
of Cape Corrientes: Chamela Bay and Sihuateneio, Zaca (Crane) ;
Manzanillo, C. R. Orcutt (Rathbun, 1925). Costa Rica: Port Parker,
Port [Puerto] Culebra, Piedra Blanca, Jasper Island, Ballenas Bay, and
Uvita, Zaca (Crane). Panama: Vettor Pisani (Cano, as Mitrax trigon-
npus) ; Bahia Honda, Zaca (Crane) ; Pearl [Perlas] Islands, S. W.
Garman (Rathbun, 1925). Colombia: Utria Bay [Port Utria], 4skoy
(Garth).

Atlantic analogue: None. Confined to the Panamic province.

Diagnosis: Carapace broader than long; rostrum from one-fourth to
one-fifth as long as remainder of carapace. Rostral and antennal spines
acute, subequal. Chelipeds crested and tuberculate; walking legs cristate
and dentate. Male first pleopod with apex swollen at base, tip pointed,
two triangular lateral flanges.

Description: Carapace devoid of granulations, but a certain number
of projections [i. e., nine or ten gastric] on the gastric, cardiac, and
branchial regions. Several hairs, short and arranged in little tufts, cover-
ing these projections. Frontal region broad and formed: first, by the two
pointed rostral horns, extending parallel to each other, and united at
their base; measured from the orbit, about one-fifth the length of the
carapace ; second, by the preorbital horns, shorter and situated at a level
superior to the preceding. External orbital angle small and dentiform.
Lamellate expansion of the lateral margins irregularly scalloped. A first
triangular tooth occupying the hepatic region, separated by a deep
rounded notch from the lamellate prolongation of the branchial regions;
the latter bearing in front a strong flattened tooth, the point bent a little
forwards, then several not very deep indentations. Posterior margin sur-
mounted by a marginal crest, separated from the lamellate branchial
expansion by a notch; several tufts of hair occurring along this margin.

Chelipeds slender and a little longer than the first pair of ambulatory
legs; arm bearing a toothed crest above, and a spine at its extremity;
forearm provided with cristiform projections; hand smooth, except for
several very fine granulations ; fingers scarcely gaping, provided with fine
denticulations and tapering. Ambulatory legs short; their first articles
having a prismatic triangular shape, the projecting edges being cut into
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pointed teeth or into spines. Stiff, short hairs almost entirely concealing
these indentations. (A. Milne Edwards, modified)

‘The male first pleopod is decidedly mithracine, resembling in par-
ticular that of Mithrax (Mithrax) tuberculatus in having a bulbous
base, a pointed tip, and two triangular lateral projections, in one of
which the aperture is situated. (See Plate V, figs. 1, 2)

Specimens from Secas Islands, Panama, differ uniformly from those
of other localities, both north and south, in that laminiform processes of
the carapace are lacking. In their place are blunt spiniform teeth well
separated at their bases. A small but distinct tridentate lobe in the
posterolateral region constitutes the only approach to a crest in the entire
armature.

Material examined : 120 specimens from 31 stations. (See Table 70)
From the southeast end of Cholla Bay, Sonora, Mexico, Bruce W.
Halstead, collector, to Bahia Honda, Panama. In addition to the above,
two females from Tepoca Bay, Gulf of California, Mexico, April 25,
1921, Fred Baker, collector, California Academy of Sciences, determined
by M. J. Rathbun; also one male from Utria Bay [Port Utria], Colom-
bia, 4skoy Expedition. (Garth, 1948)

Measurements: Male: length 29.6 mm, width 33.8 mm, rostrum
5.0 mm, width 4.4 mm, cheliped 29.2 mm, chela 13.2 mm, dactyl 6.0
mm, height of palm 4.3 mm, ambulatory legs 29.0, 25.0, 22.5, and
19.0 mm, respectively. Female: length 33.0 mm, width 40.0 mm.

Color in life: Olive green overgrown with white bryozoans, green
and purple sponges and algae. Eggs purplish black. (Crane, of a specimen
from Chamela Bay, Mexico)

Habitat : Under side of stones at extreme low-tide level, in tidepools
and in Pocillopora coral. (Crane) Associated with the hatchet clam
Pinna. (Steinbeck and Ricketts) Typically covered with calcareous algae,
sponges, hydroids, bryozoans, serpulids, barnacles and sand grains.
(Crane) Velero IIT specimens were collected 18 times on rocky shore,
cracked 5 times from Pocillopora coral, and dredged three times on bot-
toms of sand, sandy mud, or coralline.

Depth: Shore to a maximum of 12 fathoms.

Size and sex: Males from the Gulf of California are from 12.1 to
29.6 mm, females from 12.5 to 33.0 mm, ovigerous females from 23.0
to 33.0 mm. Males from the Bay of Panama (including Costa Rica)
are from 7.0 to 21.6 mm, females from 6.4 to 16.6 mm, and ovigerous
females from 12.5 to 15.3 mm. Thus it will be seen that females of a
size that in the Gulf of California would be immature are breeding in
the Bay of Panama.
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Breeding: Egg-bearing females in August or September in the Gulf
of California. (Lockington) Eggs in November in Mexico and in Jan-
uary-March in Costa Rica. (Crane) Ovigerous females were encountered
by the Velero IIT in Costa Rica in February, in Panama in March, and
in the Gulf of California in May, and at Tiburon Island in June by
William Neil Smith, II.

Remarks: Because of the existence of a paratype in the M.C.Z,, a
neotype is not proposed for the species. Station 1092-40, Bahia Catalina,
outside Guaymas, is nearest to the type locality, Pinacate Bay.

Genus MITHRAX Desmarest

Mithrax Desmarest, 1823, p. 263. Milne Edwards, 1837, p. 83, pl. 27.
A. Milne Edwards, 1875, p. 91. Rathbun, 1925, p. 379.

Trachonites Desmarest, 1823, p. 263; type: Cancer aculeatus Herbst,
1790 = Mithrax pilosus Rathbun.

Mithraculus White, 1847, p. 7; type: M. coronatus White, 1847 (not
Cancer coronatus Herbst) = Mithrax (Mithraculus) sculptus (La-
marck).

Nemausa A. Milne Edwards, 1875, p. 80; type: N. spinipes (Bell),
1836, by subsequent designation of Miers (1879c¢, p. 666).

Type: The Atlantic Cancer aculeatus Herbst, 1790, a species now
recognized as Mithrax pilosus Rathbun, 1892, type of Mithrax Des-
marest by subsequent designation of Milne Edwards (1837).

Description: Carapace convex and little elongate, narrowing notice-
ably in front. Front formed of two small, often pointed rostral horns,
with other preorbital or antennary spines or projections at the side.
Orbital margins generally more or less spinous or tuberculate. Basal
article of the external antennae wide, bearing in front two or three
strong spines; second article inserted outside of the orbit, at the base of
the rostrum. Merus of the external maxillipeds broad and dilated on the
outside; exognath broad. Sternal plastron nearly circular.

Chelipeds long and strong, especially in the male; chelae deeply hol-
lowed into a spoon shape, and the fingers leaving between them, when
closed, a considerable space. Ambulatory legs robust, armed with spines,
and ending in hooked digits often armed with several spinules on their
inferior surface,

Abdomen of the male formed of seven free articles. (A, Milne Ed-
wards, modified)
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Anterolateral margin bearing usually four, sometimes three, spines
or lobes behind the orbit ; posterolateral margin sometimes having a spine
or tubercle. Rostral horns either pointed or truncate. (Rathbun)

Range: Eastern Pacific from San Diego, California (locality sup-
posed correct), and Puerto Refugio, Angel de la Guarda Island, Gulf
of California, Mexico, to Guayaquil, Ecuador (extralimital), possibly
to Valparaiso, Chile (Mithrax, sp. indet.), including Revilla Gigedo
and Galapagos Islands. Western Atlantic from Cape Hatteras, North
Carolina, to Ilha Victoria, Sio Paulo, Brazil; Bermuda. Shore-160 fath-
oms.

The writer departs from the time-honored synonymy for this char-
acteristically American genus, customarily attributed to Latreille (1817,
p. 23), on the advice of Dr. L. B. Holthuis, who points out in a personal
communication that the use by that author of the article in the phrase
“Les Mithrax Leach” makes of it a vernacular name, while the fact that
the name is plural, as indicated by the article, makes it unavailable
nomenclatorially. The first valid use of the name, then, was that of
Desmarest (1823) ; the earliest type designation that of Milne Edwards
(1837, pl. 27), the title of whose work expressly states that it is accom-
panied by engraved plates representing the types of all the genera.

The same difficulty with vernacular names is encountered in any
attempt at a formal synonymy of the subdivisions of the genus. Thus the
“Mithrax transversaux” plus the Nemausa of A. Milne Edwards (1875)
form the subgenus Mithrax as presently constituted, while his “Mithrax
déprimés ou Mithracules” (exclusive of Teleophrys) comprise the sub-
genus Mithraculus as here recognized.

Key 1o THE PAcrric Speciks oF Mithrax

1a. Carapace roughened to a greater or lesser extent by tubercles or

spinules, branchial sulci wanting. Intermediate orbital teeth

pointed or subtruncate, conspicuous .  (Subgenus Mithrax)
2a. Rostral horns acute and elongate

3a. A proximal tubercle on outer surface of manus. Four

blunt anterolateral spines, with only the hepatic having

an auxiliary spine at base. Rostral horns of moderate

length. Male first pleopod with three subterminal folds,

tip acute. Size large . . . . . armatus

3b. Outer surface of manus without a proximal tubercle.

Carapace with a lateral angle. Five lateral spines, the

last postlateral ; hepatic and first branchial spines sim-

ple. Rostral horns long. Male first pleopod with trun-

cate tip. Sizesmall . . . . . . spinipes
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Rostral horns subtruncate or tuberculiform

4a. Carapace not paved with close-set granules, occasionally
some of the areolations granulate. Male first pleopod
without tubular extension, tip pointed

5a. Only three or four anterolateral spines or tubercles,
some occasionally with accessory spines or tubercles

6a. Three spines on basal segment of antenna.
Four anterolateral protuberances, the last sim-
ple and acute, the others subdivided into two
or three spines each.* Male first pleopod with
a single subterminal fold . .  sinensis

~ 6b. T'wo blunt teeth on basal segment of antenna.
Areolations of carapace granulate; two lobes
and one (or two) spine(s) on anterolateral
margin. Male first pleopod with two subtermi-
nal flanges . . . .  tuberculatus

5b. Six or more anterolateral spines or spinules. Ros-
tral lobes truncate. Chelipeds and ambulatory legs
elongate. Antennae long and slender. Male first
pleopod with a subterminal swelling, Size small
e+« + e« « <« « « pygmaeus

4b. Carapace paved with close-set granules. Lateral mar-
gins of carapace with lumpy projections. Wrist tuber-
culate above. Male first pleopod with a tubular exten-
sion. Size large. Galapagos only . . . belli

1b. Carapace smooth and bearing oblique branchial sulci, either
strongly or weakly indicated. Intermediate orbital teeth tuber-
culiform, inconspicuous . . . (Subgenus Mithraculus)

7a. Three anterolateral marginal lobes. Inner edge of cheliped

7b.

laminate to middle of manus. Carapace narrower than 7b.
Male first pleopod with a sheath extending beyond terminal
opening. Galapagosonly . .- . . . . nodosus

Two lobes and a spine on anterolateral margin. Inner edge
of wrist only laminate, lamina faintly bilobed. Carapace
wider than long by nearly half. Male first pleopod with
two rounded flanges . . . . . - denticulatus

*In Mithrax (Mithrax) sinensis clarionensis into five spines each.
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Species not treated because of insufficient data:

Mithrax (Mithrax) rostratus Bell (1835b, p. 171; 1836, p. 51, pl. 10,
figs. 1, 1a, 1b) ; type locality unknown; not collected since original
description. Not Mithrax rostratus Boone (1930b, p. 1, figs. 1a,
1b), which is Loxorhynchus grandis Stimpson.

Mithrax, species indeterminable, Rathbun (1925, p. 421) ; Valparaiso
Bay, Chile, 25 fathoms, C. E. Porter; specimen returned to sender.

Subgenus Mithrax Desmarest
Mithrax (Mithrax) Rathbun, 1925, p. 383.

Description: Carapace without conspicuous, smooth, oblique, bran-
chial sulci. Rostral horns usually as long as wide, sometimes elongate and
spiniform. Minor teeth or tubercles of orbit plainly marked, though
small. (Rathbun)

The majority of west coast species belong in this, the more typical
division of the genus.

Mithrax (Mithrax) tuberculatus Stimpson
Plate V, Fig. 3; Plate 40, Fig. 1

Mithrax tuberculatus Stimpson, 1860b, p. 189. A. Milne Edwards, 1875,
p. 96, pl. 20, figs. 5, 5a, Sb. Miers, 1886, p. 86. Coventry, 1944,
p. 543. Not M. tuberculatus, Aurivillius, 1889, p. 57.

Mithrax (Mithrax) tubcerculatus, Rathbun, 1925, p. 418, pl. 151, figs.
1, 2. Crane, 1937, p. 60.

Type: 13 males and 13 females, cotypes, M.C.Z. No. 1228 ; 2 males
and 1 female, cotypes, U.S.N.M. No. 23178. Measured male cotype,
length 34.8 mm, width 42.4 mm.

Type locality: Cape St. [San] Lucas, Lower California, Mexico;
John Xantus, collector. '

Localities subsequently reported, with collectors: Mexico: Arena
Bank, Gulf of California, Zaca (Crane); Mazatlan (A. Milne Ed-
wards) ; Maria Madre Island, Tres Marias Islands, Pioneer (Cov-
entry). Panama: Capt. Field (Rathbun).

Atlantic analogue: Mithrax (Mithrax) hispidus (Herbst).

Diagnosis: Rostral horns short and truncate, edges granulate. Two
lobes and a spine (or often two spines) on anterolateral margin. Areola-
tions of carapace granulate. Basal antennal article with two blunt teeth.
Two or three tubercles on inner margin of merus of cheliped. Male first
pleopod with pointed tip and two divergent subterminal flanges.
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Description: Carapace naked, tuberculated ; tubercles more or less
prominently granulated, most so in the young. Margin armed on each
side with a strong unguiform spine or tooth curved forward. Between
this lateral spine and the orbit two large, well-rounded tubercles, their
distance from each other about equaling their diameter ; the posterior one
larger and more prominent. On each side of the lateral spine (before and
behind it) a smaller marginal spine or sharp tooth. Front narrow; horns
of the rostrum short, blunt, scarcely more prominent than the anterior
tooth of the basal article of the antennae. This [article] triangular,
narrowing before, and armed on the under side of the orbit with another,
a lateral tooth, very small. A small tooth, posterior to this, scarcely
belonging to the antennal [article]. Pterygostomian ridge or margin
tuberculated. Merus of the external maxillipeds with a right-angled notch
at the inner apex for the insertion of the palpus.

Chelipeds naked; merus tuberculated; carpus sparsely granulated;
hand smooth ; fingers scarcely gaping, and unarmed within, except for a
tooth on the dactylus in old specimens. Ambulatory [legs] thick, sub-
cylindrical, nearly naked, short-spinose or granulated above, tomentose
below. (Stimpson, modified)

Of the dorsal tubercles two pairs behind the rostral horns, followed
by a transverse row of five; about seven large tubercles on the branchial
region, and two side by side on the intestinal region. Small, low tubercles
on the cardiac and mesogastric regions, and single granules on the
posterior and posterolateral margins. (Rathbun)

The presence of an accessory spine in front of the last anterolateral
spine is a variable character within the species. This may be small, as
noted by Crane (1937, p. 61), or of equal size with the lateral spine,
as noted in a majority of Pelero III specimens. In general, specimens
from the Gulf of California, near the type locality, Cape San Lucas,
have the accessory spine reduced or wanting, while specimens from the
Bay of Panama show it well developed. Two or three specimens in the
present series are asymmetrical with respect to this spine, having it on
one side but not the other. :

Material examined: 17 specimens from 13 stations. (See Table 71)
From Perico Point of Carmen Island, and Puerto Escondido, Gulf of
California, Mexico, to La Libertad, Ecuador.

Measurements: Largest specimen, male: length 26.7 mm, width
including spines 32.2 mm, without spines 29.0 mm, rostrum 2.2 mm,
width 3.9 mm, cheliped 46 mm, chela 24.6 mm, dactyl 13.0 mm, height of
palm 10.0 mm, ambulatory legs 35, 32.5, 28, and 25 mm, respectively.
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Ovigerous female: length 23.4 mm, width including spines 26.8 mm,
without spines 24.0 mm.

Color in life: Crimson to maroon, mottled ventrally with a varying
amount of white. Chelipeds either pale cream except for crimson dactyls
or mottled crimson and white, or entirely crimson. Color deepest in
male. (Crane)

Habitat: Coral (Pocillopora ligulata). (Crane) Of the 13 Hancock
expeditions stations, 7 were coral, 3 rocky substratum, 2 sandy bottom,
and one coralline. Serpulids and bryozoans were observed attached to
both Zaca and Velero specimens.

Depth: Shore to 25 fathoms.

Size and sex : The series includes males from 12.3 to 26.7 mm, females
from 14.1 to 23.4 mm, ovigerous females from 17.0 to 23.4 mm, and an
8.5 mm young.

Breeding: Ovigerous females were encountered by the Zaca in the
Gulf of California in May (Crane) and by the Velero 111 off Panama
and Colombia in January.

Remarks: The range of the species is extended northward from
Arena Bank to Perico Point, Carmen Island, in the Gulf of California,
and southward from Panama to La Libertad, Ecuador. These localities
define in the littoral the limits of the Panamic province.

This species may be distinguished from Mithrax (Mithrax) sinensis
by the tuberculate rather than subacute hepatic and anterior branchial
prominences, by the two blunt teeth rather than three spines on the
basal antennal article, and by the stout and tuberculate meri of the cheli-
peds, rather than the slender and spinulous meri of M. (M.) sinensis.

Mithrax (Mithrax) armatus Saussure
Plate V, Fig. 4; Plate 40, Fig. 2
Mithrax armatus Saussure, 1853, p. 355, pl. 13, fig. 1. Stimpson, 1857b,
p. 456. A. Milne Edwards, 1875, p. 101. Miers, 1886, p. 86.
Mithrax (Mithrax) armatus, Rathbun, 1925, p. 399, pl. 262, fig. 6.
Mithrax (Mithrax) orcutti Rathbun, 1925, p. 397, pls. 140, 141; type
locality, Puerto Angel, Oaxaca, Mexico ; female holotype, U.S.N.M.
No. 47110.
Mithrax orcutti, Crane, 1947, p. 73.
Type: Female holotype, length 47.3 mm, width 42.8 mm; not in
Geneva Museum.
Type locality : Mazatlan, Mexico; J. Verreaux, collector.
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Localities subsequently reported, with collectors: Mexico: T. B.
Wilson (Rathbun) ; Mazatlan, Sinaloa, A. Agassiz (Rathbun) ; Puerto
Angel, Oaxaca, C. R. Orcutt (Rathbun, holotype of Mithrax (Mith-
rax) orcutti), Nicaragua: Corinto, Zaca (Crane). Panama, Capt. Field
(Rathbun). [All the foregoing as Mithrax (Mithrax) orcutti Rath-
bun.]

Atlantic analogue: Mithrax (Mithrax) hemphilli Rathbun.

Diagnosis: Rostral horns of moderate length, tips acute, incurving.
Four blunt anterolateral spines, the first or hepatic with an auxiliary
spine at its base. A tubercle near the proximal end of the outer surface
of the manus. Propodites of ambulatory legs without spines. Tip of male
pleopod pointed, three subterminal folds. A large species.

Description: Carapace, including spines, a little longer than wide;
granules and tubercles numerous, high and very unequal. Spines of the
dorsum arranged as follows: one on each epigastric lobe; a transverse
row of four on protogastric lobes; three median mesogastric ; one urogas-
tric; a line of three on the cardiac region forming a transverse curve
concave forward ; behind these, one on median line; from seven to eight
on branchial region; four on intestinal region forming a transverse curve
concave to posterior margin; posterior marginal spines of the intestinal
region prominent and not continuous with the spines at the extremity of
the curved row above. Rostral horns moderately long, the tips curving
inward and acutely pointed. Orbital teeth or spines blunt pointed, the
one at the outer base of the preorbital spines minute or obsolescent. Of
the four anterolateral spines, also blunt, only the first having a secondary
spine on its anterior base; at the middle of each of the succeeding sinuses
a small and insignificant spine or tubercle. The first or hepatic spine on
a lower level than the others. The fourth spine, at the lateral angle of the
carapace, rather far forward ; between it and the large posterolateral spine
a smaller, slenderer spine. On the subbranchial and subhepatic regions a
row of seven or eight spines extending forward from the lateral angle of
the carapace to the angle of the buccal cavity. On the basal antennal seg-
ment, the spine at the anteroexternal angle the largest and rather near
the margin ; a smaller spine on the orbital margin and one at the base of
the next segment ; this last spine at the end of a tuberculated ridge border-
ing on the antennular fossa,

Chelipeds of male stout, longer than first ambulatory leg; merus with
two rows of long spines above and numerous tubercles elsewhere ; carpus
armed with high, granulated knobs; hands smooth except for a large
tubercle on outer surface near proximal end and in the middle of its
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height ; sometimes also a granule adjacent in the same horizontal line.
Legs stout; merus armed above with seven or eight spines in two rows
and at the distal end a single spine between those rows, below one or
two small spines; four or five spines on carpus; propodus unarmed.
(Rathbun, modified to eliminate comparative references to Mithrax
(Mithrax) hemphilli)

Material examined: Six specimens from 3 stations. (See Table 72)
From Los Frailes, peninsular side of the Gulf of California, to Salinas
Bay, Costa Rica, and including topotypical material from Mazatlan,
Mexico.

Measurements: Comparative dimensions of a male and female from
the type locality, in all probability a mated pair, are given in tabular
form: (Measurements in mm)

Ovigerous

Male Female
Carapace length 53.7 56
Carapace width including spines 534 55
Carapace width excluding spines 48 50

Rostral length 8.8 8.5

Rostral width 6.0 5.8
Cheliped 56 56
Chela 26 25

Dactyl 12.4 11.7

Height of palm 7.6 7.0
First ambulatory leg 55 57
Second 50 51
Third 46 49
Fourth 41 (41)

Color in life: Clinging to ochre weed, matching it perfectly in color.
(Crane) Color in preservative: Crimson, mixed with white; outer sur-
face of chelipeds crimson with small white dots; abdomen crimson and
white, mottled. (Rathbun)

Habitat : In tidepools. (Crane) The Mazatlan specimens were col-
lected from a harbor jetty, the Los Frailes specimens from an exposed
reef.

Depth: Intertidal.

Size and sex: The small series contains young of 11.4 and 15.9 mm,
males of 38 and 53.7 mm, and an ovigerous female of 56 mm.

Breeding : The single ovigerous female was collected at Mazatlan in
December.
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Remarks: The decision to combine material collected by Agassiz and
Orcutt and described by Rathbun as Mithrax (Mithrax) orcutti with
the specimen collected much earlier by Verreaux and described by Saus-
sure as Mithrax armatus results from a growing conviction that there is
but one large intertidal Mithrax species on the west coast of Mexico and
Central America. This species has now been taken three times at Maz-
atlan: by A. Agassiz and the writer, in addition to Verreaux. Its range
has been extended northward to Los Frailes by the Velero IV and south-
ward to Corinto by the Zaca.

Rathbun (1925, p. 399) knew her species to be very near to Mithrax
armatus, but could not reconcile it with the entirely smooth palm and
the greater carapace width opposite the third, rather than the fourth,
lateral spine in Saussure’s species. In a female the size of Saussure’s type
(134 French inches) the tubercle on the outer surface of the manus
would be an insignificant feature; its position even in large males is such
as to leave the major portion of the surface of the manus unbroken.
With respect to the apparent greater width anteriorward, this might be
a matter of parallax, since the spines are at a higher level than the swollen
lateral margin; in any event, too much reliance should not be placed
upon the accuracy of the scientific art of this period (1853).

Mithrax (Mithrax) sinensis* Rathbun
Plate V, Fig. 5; Plate 41, Fig. 1
Mithrax sinensis Rathbun, 1892, p. 266, pl. 38, fig. 2; 1898, p. 579;
1923b, p. 635.
Mithrax (Mithrax) sinensis, Rathbun, 1925, p. 419, pl. 151, figs. 3, 4;
pl. 260. Crane, 1937, p. 60. Garth, 1948, p. 29.

Type: Male holotype, U.S.N.M. No. 16065, length 9.2 mm, width
8.9 mm.

Type locality: Off San José Island, Gulf of California, Mexico, 17
fathoms, A4 lbatross station 3002.

Localities subsequently reported, with collectors: Gulf of California,
Mexico: San Esteban Island, 4lbatross (Rathbun, 1923b); off Santa
Cruz and off Cerralvo Island, 7-10 fathoms, Albatross (Rathbun,
1898) ; Gorda Banks, 20-30 fathoms, Zaca (Crane). Colombia: Hum-

*The species name is derived from “sinus,” a gulf or bay, not “Sina,.” China
according to Rathbun (1898, p. 579, footnote).
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boldt Bay, 4skoy (Garth). Ecuador: off Esmeraldas, Askoy (Garth).

Atlantic analogue: Possibly Mithrax (Mithrax) pleuracanthus
Stimpson.

Diagnosis: Rostral lobes broad and arcuate, each with three supple-
mentary spinules. Four anterolateral protuberances, the last acute and
single, the others subdivided into two or three spines each. Three spines
on basal segment of antenna. Manus of male inflated, smooth. Tip of
male first pleopod pointed, a soft subterminal flap folding inward, form-
ing a groove.

Description : Carapace ovate, a little longer than broad, covered with
low tubercles, some bearing one or two granules; cervical and cardiac
groove deep. Edge of marginal prominences granulate. Rostral lobes
short, broad, arcuate, separated by a narrow U-shaped sinus. Besides the
preorbital lobe, the orbit having two small teeth above, a well-marked
outer lobe and two strong teeth below, outside the antenna. Anterolateral
protuberances behind the orbit four, the last one at the lateral angle,
simple and acute, the others lobiform with subacute tips, but subdivided
into two or three; the first or hepatic lobe the most prominent, the next
lobe the widest. A postlateral tubercle present. In a dorsal view, a row
of subbranchial spines partially visible.

Basal antennal article tridentate, all the teeth visible from above,
the two outer teeth subequal, the one at the outer angle well behind the
rostrum, the tooth at base of second article small. Two subhepatic gran-
ules.

Chelipeds of adult male much longer and heavier than legs. Merus
tuberculous and spinous, three or four spines along the inner margin,
five or six along the outer, two rows of spines or tubercles on upper
surface, one row on outer surface. Carpus granulate, Manus smooth,
inflated. Fingers short, stout, gape of male short, a small, acute tooth
near base of dactyl, both fingers crenulate, the propodal finger through-
out, the dactyl from tip to tooth. Legs furnished with fine, scattered
hairs and with spines above. (Rathbun, 1925)

Material examined : 99 specimens from 34 stations. (See Table 73)
From Puerto Refugio, Angel de la Guarda Island, to San Lorenzo Chan-
nel in the Gulf of California; Socorro Island, Mexico; and from Secas
Islands, Panama, to La Plata Island, Ecuador.

Measurements: Largest specimen, male: length 16.6 mm, width in-
cluding spines 15.9 mm, without spines 14.4 mm, rostrum 1.8 mm,
width 3.0 mm, cheliped 19.8 mm, chela 9.6 mm, dactyl 3.9 mm, height
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of palm 2.5 mm, ambulatory legs 21.3, 18.4, 17.0, and 14.0 mm, respec-
tively. Ovigerous female: length 13.2 mm, width including splnes 120
mm, without spines 11.1 mm.

Color in life: Carapace and eyes dull Eugenia red. Merus and carpus

of cheliped orange red, hand and fingers bright chrome orange, fading

on finger tips. Ambulatory legs pale orange with tiny blotches of red.
Ventral side brilliant Eugenia red on frontal portion fading to olive buff
on superior areas. (Petersen, of a specimen from Puerto Refugio, Angel
de la Guarda Island, Gulf of California) Uniformly bright carmine.
Chelipeds and ambulatory legs a little lighter than carapace. Fingers
white tipped. Eyes garnet brown. Abdomen and sternum cream buff;
pterygostomian region and maxillipeds light carmine. (Petersen, of a
specimen from San Gabrlel Bay, Espmtu Santo Island, Gulf of Cah-
fornia) '

Habitat: Sand and shell, shell, broken coral. (Rathbun) Sandy bot-
tom. (Crane) A primary breakdown of the 34 Hancock expeditions
stations shows 10 rock, 10 sand, 6 mud, and 8 organic (coral, nullipore,
and coralline) bottom. Shell was present with sand on 4 occasions and
nullipore with rock on 3 occasions.

Depth: Low tide level to 40 fathoms; exceptlonally (off Panama)
to 50 fathoms.

Size and sex : The extensive series contains young from 2.5 mm, males
from 5.4 to 16.6 mm, females from 5.8 to 14.3 mm, ovigerous females
from 8.4 to 13.2 mm. In this species the largest specimens are not from
the Gulf of California, the male and female measured above coming
from Colombia and Panama, respectively. '

Breeding: Egg-bearing females were encountered in the Gulf of
California in February, off Panama in February and March, off Colom-
bia in January, and off Ecuador in February.

Remarkr Tt will be noted that the single spccnmen from Socorro
Island has been placed with-typical Mithrax (Mtthrax) sinensis rather
than with specimens from Clarion Island, here considered a subspecies
of M. (M.) sinensis. Specimens from Piiias Bay, Panama, and Port
Utria and Gorgona Island, Colombia, might also be segregated from
those occurring from northern Panama northward on the basis of their
greater spinulosity, specimens from the Gulf of California, in particular
those from stations 513-36 and 515-36, being quite smooth. Records for

the species along the mamland from Lower Callforma to . northern-

Panama are lacking.
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Mithrax (Mithrax) sinensis clarionensis Garth
" " Plate V, Fig. 6; Plate 41, Fig. 3
Mithrax (Mzthrax) clarionensis Garth, 1940, p. 63, pl. 15, figs. 1-3.

Type Female holotype, Us. N. M No 78777, length 129 mm,
width 12.5 mm.

Type locality:. Sulphur Bay, Clarlon Island Mex1c0 57 fathoms,
Velero 111 station 137-34.

Diagnosis: Areoles of carapace ﬁnely tuberculate Anterolateral
prominences sharply compound-tuberculate. Base of hand paved with
rounded granules. Otherwise as in .the parent species. -

Description: Differing from: typical Mithrax (Mithrax) sinensis
in the following particulars: Carapace paved with much finer tubercles
and granules; there being approximately twite as many raised promi-
nences on any area chosen for close examination, as, for example, the
gastric shield. Protuberances of anterolateral margin, excepting the last,
subdivided into as many as five spines each, the last single. Largest of
basal antennal spines acute and incurving, Manus of cheliped with flat-
tened granules proximally.. Of the other distinctions mentioned in the
original description, the greater breadth of the carapdce a character asso-
ciated with the female sex, and the third interorbital spine absent in about
half of the specimens, especially in the young.

Material examined : 14 specimens from 4 statlons, all Clarlon Island,

Mexico. (See Table 74)

Measurements: Male: length 10.4 mm, width including spines 10.3
mm, without spines 10.0 mm, rostrum 0.7 mm, width 2.1 mm, cheliped
16 mm, chela 8.0 mm, dactyl 3.4 mm, height of palm 2.8 mm, ambula-
tory legs 15.5, 14, 12.5, and 9 mm, respg:ctively. Female holotype: length
12.9 mm, width including spines 12 9 mm, withou_xt spines 12.5 mm.

Color in life: See Garth (1940 p. 64).

Habztat Sand, coral, and nulhpore bottom

Depth 15-57 fathoms. -

.Size and sex: Malcs in: the senes are from 6 2 to 10.4 mm, females_
from 5.7 to 12.9 mm, ovigerous females from 5.8 to 10.0 mm. The small
size of the breeding females, 5.8 and 7.5 mm, should be noted in com-
parison to the breeding range of the mainland form, as it presents another
racial characteristic. . .

Breeding: The three ovxgerous female paratypcs were: obtamed hy.
the Velers 11T in March, . "~ ¢ et o
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Remarks: The decision to reduce Mithrax (Mithrax) clarionensis
from a full species to a subspecies and to relate it to M. (M.) sinensis
is the result of pleopod studies. As will be seen by a comparison of Plate
V, figures 5 and 6, the male first pleopod of the two forms is identical.
Retention of clarionensis as a geographical race appears justified on the
basis of the general characters indicated in the diagnosis and description
above, which are clear-cut, and because the two forms, in view of the
isolation of Clarion Island from the mainland, do not interbreed, although
they may potentially be able to do so.

Mithrax (Mithrax) pygmaeus Bell
Plate V, Fig. 7; Plate 41, Fig. 4

Mithrax pygmaeus Bell, 1835b, p. 172; 1836, p. 55, pl. 11, figs. 3, 3f-h.
A. Milne Edwards, 1875, p. 104. Miers, 1886, p. 86. Rathbun,
1910, p. 574. Finnegan, 1931, p. 624. Crane, 1947, p. 73.

Mithrax (Mithrax) pygmaeus, Rathbun, 1925, p. 406, pl. 262, figs.
1-4. Garth, 1946, p. 391; 1948, p. 29.

Types: Two males, cotypes, the measured cotype 6.4 mm in length
and width, originally deposited in the Museum of the Zoological Society
[London] and the Bell Museum, no longer extant.

Type locality: Panama, 10 fathoms, sand; Hugh Cuming, collector

Localities subsequently reported, with collectors: Costa Rica: Port
Parker and Port [Puerto] Culebra, Zaca (Crane). Panama: Taboga
Island, 8t. George (Finnegan) ; Perlas Islands: S. W. Garman (Rath-
bun, 1925), Contadora and Saboga Islands, 4skoy (Garth, 1948).
Colombia: Utria Bay [Port Utria] and Gorgona Island, Askoy
(Garth). Ecuador: Galapagos Islands, S8t. George (Finnegan); off
Esmeraldas, 4skoy (Garth).

Atlantic analogue: None. A Bay of Panama endemic species.

Diagnosis: Rostral lobes short and broad, subarcuate to subtruncate.
Anterolateral spines in two rows, with the inner containing about six,
the outer about nine. Basal antennal article broad, two marginal teeth.
Chelipeds and ambulatory legs, especially in male, greatly elongated.
Antenrial flagellum long and slender. Male first pleopod with a pointed tip
and a subterminal swelling. A small species.

Description: Carapace depressed, subovate, regions rather distinct,
surface smooth, lateral margin armed with two rows of spines, the upper
row of six beginning at the outer orbital angle, the outer row of about
nine, partly submarginal, beginning at the lower orbital tooth and meet-
ing the first row at the posterolateral angle. Frontal lobes short; broad,
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margins slightly arcuate, or subtruncate, sinus V-shaped. Orbits with a
minute preocular tooth and two small teeth above, one at outer angle
and one below. Eyes large, prominent. Basal article of antennae very
broad, with two marginal teeth; movable portion cylindrical, nearly half
as long as body. [Maxillipeds with the ischium subquadrate, the merus
emarginate at anterointernal angle.]

Chelipeds nearly twice as long as carapace; arm and wrist with a
few minute tubercles; hand robust, smooth ; dactylus with a large tuber-
cle in the middle of the gape. Legs slender, shorter than cheliped, having
a few spinules on merus and carpus, propodus smooth. (Rathbun, after
Bell)

As shown by a total of 66 specimens examined, the minute preocular
tooth may be entirely wanting, and the walking legs are generally more
spinulous than described, rather than less. Bell’s figures, referred to by
Rathbun (1925) in connection with the outer maxilliped, are not too
reliable.

Material examined: 44 specimens from 15 Velero III stations. (See
Table 75) From Isabel Island, Nayarit, Mexico, to La Plata Island,
Ecuador, including Socorro Island of the Revilla Gigedo Islands. In
addition to the above, 22 specimens from 5 Askoy expedition stations
(Garth, 1948), plus two from one Hamburg Museum station.

Measurements: Largest specimen, male: length 10.3 mm, width
including spines 12.0 mm, without spines 11.4 mm, rostrum 0.5 mm,
width 2.0 mm, cheliped 25.3 mm, chela 13.5 mm, dactyl 5.0 mm, height
of palm 3.0 mm, ambulatory legs 17.4, 15.0, 13.6, and 9.7 mm, respec-
tively, Ovigerous female: length 8.4 mm, width including spines 9.3
mm, cheliped 11.5 mm.

Color: Pale brownish above, reddish beneath; hands a red brown.
(Bell)

Habitat: Sand. (Bell) Shore pools, corals. (Finnegan) In Pocillopora
coral. (Crane) Velero III specimens were cracked from Pocillopora
coral in 6 instances, dredged from among nullipores in 6 more, and
taken on bottoms of shell, sandy mud, and coralliné once each.

Depth: Low tide level to 25 fathoms.

Size and sex: In the present series young range upward from 2.0
mm, males from 6.3 to 10.3 mm, females from 4.8 to 8.4 mm, ovigerous
females from 5.2 to 8.4 mm. A 6.4 mm male has a well-developed cheli-
ped.

Breeding: The large number of ovigerous females encountered at
Taboga Island in May (12 out of 12) indicates a breeding cycle cul-
minating in early summer.
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Remarks: A great deal more is known about this species than in
1925; when Rathbun was able to list, in addition to the non-extant type
from Panama, only 2 males and 2 females collected in the Perlas Islands
by Garman in 1875. The range of the species has been extended suc-
cessively to Gorgona and the ‘Galapagos Islands by the St. George, to
Ecuador by the Askoy, and north to Port Parker, Costa Rica; by the
Zaca. For all this, it remains-restricted. to the Bay of Panama, broadly
defined to include Pacific-Colombia and Ecuador to ‘Punta Santa Elena,
which, together with the- Galapagos Islands, forms the southern half of
the Panamic faunal province.

The elongated chelipeds of the adult male and the truncate front
make it impossible to confuse this small species with any other Mithrax.
However, the large eyes, long antennae, and reduced orbital teeth make
it easy to confuse it with Teleophrys cristulipes, which occupies the same
range and ecological niche, the Pocillopora colony. The cristate legs of
the latter and the almost smooth legs of Mithrax (Mithrax) pygmaeus.
will serve to differentiate these two When a glance at the carapace alone
mlght not suffice.

Mithrax (Mlthrax) spmlpes (Bell)
Plate V, Fig. 8; Plate 42, Fig. 1

Pisa spinipes Bell, 1835b, p. 171; 1836, p. 50, pl. 9, figs. 6, 6s-u.

Nemausa spinipes, A. Milne Edwards, 1875, p. 82.

Mithrax (Nemausa) spinipes, Miers, 1886, p. 85. Rathbun, 1892, p. 259

Mithrax spinipes, Rathbun, 1910, p. 575.

Mithrax (Mithrax) spinipes, Rathbun, 1925, p. 391, pl. 136, figs. 3, 4;
pl. 262, fig. 5. Boone, 1927, p. 154, fig. 48. Sivertsen, 1933, p. 12.
Crane, 1937, p. 60. Garth, 1946, p. 388, pl. 65, figs. 5, 6.

Mithrax (Mithrax) mexicanus Glassell, 1936, p. 213; type locality,
3 mi. NE of Cape Pulmo, Gulf of California; male holotype,
N.Y.Z.S.:No. 36,712. Crane,. 1937, .p. 60, pl. 3, figs. 10, 11.

~Types: Male, length 16.9 mm, width 8.5 mm, and female, cotypes,
ongmally in’ the:'Museum of the Zoological Society [London] and the

Bell Museum, respectively, no longer extant.

" Type localities: Galapagos Islands, 16 fathoms; Santa Elena, Ecua-
dor, 6 fathoms; Hugh Cuming, collector.

- Localities subsequently reported, with collectors: Gulf of California,
Mexico: Off San José Island, 33 fathoms, 4lbatross (Rathbun, 1892);
Arena Bank, 2.5:45 fathams, Zaca (Crane) ;' 3 miles northeast of Cape
Pulmg,. 50 ‘fathoms, Zaca '(Glassell, Crane, .as. Mithrax - (Mithrax)
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mexicanus)y. Galapagos Islands, Ecuador: Hood Island, Arcturus
(Boone) ; Charles Island, A. Wollebaek (Sivertsen) ; Albemarle Island,
and to 160‘fé1thoms, 14 elero III (Garth)

- Diagnosis: Rostr-al horns long and divergent. Five lateral spines, the
last postlateral ; hepatic and first branchial spines single. A pair of meso-
gastric spmcs or spmulcs Tlp of ‘male ﬁrst plcopod truncate. A small
species. .

Description: Carapace pyrlform, tumid, setose, much longer than
wide; lateral ‘margins without an angle. Six median spines, none very
prominent, except the posterior marginal spine. Of the five anterolateral
spines the hepatic the most prominent, the other four being small; a
subhepatic spinule; a prominent posterolateral spine, about half the size
of the hepatic spine, located above the level of the anterolateral spines;
a pair of epibranchial spines paralleling the anterolateral spines; a pair
of spines on the metabranchial region paralleling the anterolateral mar-
gin. Rostral horns nearly one-fourth the body length, diverging, regu-
larly tapering. Suborbital margin armed with two spines, the median
large, the distal largest and prominent in dorsal view; supraorbital
margin having three spines, postorbital, preorbital, and median, the latter
the smallest. Antennae nearly as long as the width of the carapace.
Buccal -area widest anteriorly.

.Chelipeds small, not as long as the first ambulatory leg; merus with
a spine at upper distal end, another just proximal to this; carpus with
three or four small dull spines; hands smooth, cylindrical; fingers not
gaping. .

First ambulatory. lcg ncarly as long as the carapace; legs tomentose
and setose ; merus armed with a distal spine on upper carpal articulation.

Terminal segment of abdomen longer than wide, sides converging,
tip arcuate; not as w1de as penultlmate segment. (Glassell, modified; of
Mzthrax ( Mtthrax) memcanu.t)

In the very young a.series of spmulcs replaces the five lateral spines,
the lateral angle is not apparent, and the paired mesogastric spinules
may be wanting. The male first pleopod examined was from a 15 mm
specimen.

Material examined: Three specimens from as many stations. (See
Table 76) From the southern part of the Gulf of California, Mexico,
and from Cocos Island, Costa Rica. In addition to the above, 3 speci-
mens. from 3 Galapagos Islands stations (Garth, 1946), plus 1 male
from Gardner Bay, Hood Island, 25-35 " fathoms; station .201:34, not
recorded.
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Measurements: Largest specimen, female: length 20.0 mm, width
including spines 17.2 mm, without spines 14.7 mm, rostrum 4.5 mm,
width 2.5 mm, cheliped 17.5 mm, chela 7.6 mm, dactyl 3.3 mm, height
of palm 2.0 mm, walking legs 21, 19, 18, and 15 mm, respectively. Male
specimen: length 14.8 mm, width including spines 11.0 mm, without
spines 9.6 mm.

Color in life: Carapace and chelipeds violet pink ; ambulatories faintly
pink above; ventral surface grayish white. (Crane) See also Garth
(1946, p. 389).

Habitat: Sandy mud. (Bell) Sand and rock; in a piece of coral
(Pocillopora ligulata) ; muddy bottom. (Crane) Sand, sand and shell,
and “rock, coral, nullipore, and bryozoa.” (Garth) :

Depth: Shore to 50 fathoms; in the Galapagos Islands to 160 fath-
oms. .

Size and sex: It would be necessary to gather together in one place
all specimens extant of which measurements are known in order to have
a representative series. Males would measuré 8 mm (Sivertsen), 10.1
mm (Crane), 11.3 mm (Garth), 13 mm (Rathbun), 14.8 mm (above),
and 16.2 mm (Glassell) ; females 17.5 mm (Crane) and 20.0 mm
(above).

Breeding: An avigerous female is yet to be recorded.

Remarks: From a consideration of specimens examined and those
described in the literature it is apparent first, that Mithrax (Mithrax)
spinipes is based upon immature specimens, and second, that Galapagan
and mainland material, here united for convenience and because of the
general similarity of all mithracine young, is not strictly comparable
and may require separation as adults of the two forms become known.
To which group to refer the 6 mm male from Cocos Island is prob-
lematical at present. The inference in Garth (1946, p. 391) that M.
(M.) spinipes might be the young of M. (M.) orcutti Rathbun, here
considered a synonym of M. (M.) armatus Saussure, is mVahdated by
the discovery of the distinttive young of the lattcr species.

Mithrax (Mithrax) belli Gerstaecker

Mithrax ursus Bell, 1835b, p. 171; 1836, p. 52, pl. 10, figs. 2, 2c-¢, 3.
White, 1847, p. 7. A. Milne Edwards, 1875, p 103. Miers, 1886,
p. 86. (Not Cancer ursus Herbst.) :

Mithrax bellii Gerstaecker, 1857, p. 112. Rathbun, 19920, p. 284 1907,
p. 74; 1910, p. 574; 1924b, p. 153.
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Mithrax (Mithrax) bellii, Rathbun, 1925, p. 403, pls. 142, 143. Boone,
1927, p. 155, fig. 49. Garth, 1946, p. 389, pl. 66, figs. 1, 2.
Mithrax belli, Hult, 1938, p. 11.

Types: Two adult females, cotypes, length and width about 50.8
mm, and young of both sexes, originally deposited in the Museum of the
Zoological Society [London] and the Bell Museum, no longer extant,

Type locality: Galapagos Islands, 6 fathoms; Hugh Cuming, col-
lector.

Localities subsequently reported, with collectors: Galapagos Islands:
Albemarle Island, Hopkins-Stanford Expedition (Rathbun, 1902b);
Chatham Island, Albatross (Rathbun, 1907); Eden Island, Noma
(Rathbun, 1924b); Hood Island, Arcturus (Boone); Indefatigable
Island, R. Blomberg ( Hult) ; also Charles, Barrington, Seymour, Tower,
James; and Onslow Islands, Pelero III (Garth). Not Chile (Miers).
(See Remarks below.)

Atlantic analogue: Mithrax (Mithrax) verrucosus Milne Edwards.

Diagnosis: Rostral lobes tuberculiform. Lateral margins of carapace
‘with numerous lumpy projections, Basal antennal article with a knob
similar to rostral tubercle. Carapace densely paved with close-set gran-
ules. Wrist tuberculate above. Male abdomen broad ; male first pleopod
consisting of a swollen basal portion and a long tubular extension with
the opening at the tip. A large species.

Description: Carapace convex, broadly ovate [correction for ornate],
a little broader than long. Surface covered with flattened granules and
very unequal tubercles, closely crowded and forming a continuous pave-
ment, Margins thick, projections coarsely rounded. Rostrum with two
thick, rounded horns separated by a V-shaped space, and two pairs of
dorsal tubercles. Knob at the angle of the basal antennal article curved,
larger than either rostral horn and on a higher level. Preorbital lobe
tuberculiform, not prominent. Orbital margin with two other, smaller
tubercles above, one, not prominent, at outer angle, and one below,
besides a submarginal tubercle or blunt spine on the basal antennal article,
conspicuous in dorsal view. Just behind and between the orbits two lon-
gitudinal rows of two or three tubercles each, and further back a trans-
verse, sinuous line of five tubercles. On the lateral margin six tubercles,
the first and second large and bearing an accessory, anterior tubercle, the
first hepatic, the second largest of all, the third largest of the simple
tubercles, the fourth smallest, the sixth postlateral. Further back on the
postlateral margin a row of minor tubercles. On the subbranchial, sub-
hepatic, and suborbital regions a row of tubercles, some visible in dorsal
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view. On the anterior margin of the merus of the outer maxilliped a
strong, depressed spine, pointing obliquely inward. Pterygostomian ridge
tuberculate.

Chelipeds of male strong; arm tuberculate above, two blunt spines or
tubercles on inner margin and six of the same on outer margin; wrist
" covered with low knobs, inner margin with a row of five knobs; hands
elongate, arcuate above, concave below; fingers moderately gaping, tips
with edges finely crenulate, a strong tooth near base of dactyl, edge of
fixed finger finely denticulate part way in the gape. Legs stout, three
principal articles tuberculate above, especially on margins; dactyls dark
colored for nearly a third of their length.

Abdomen of male very wide, last segment with concave sides.
(Rathbun, 1925, modified)

The young present such a different aspect from the adult that they
might easily be mistaken for another species. The carapace is narrower;
the width may be less than the length. The body and legs, but not the
chelae, are everywhere covered with a furry hair. The protuberances are
all sharp-pointed ; the rostral horns curve toward each other; the pair
of spines at the base of the horns are nearly as long as the horns and are
divergent, while the next pair is very small. (Rathbun, 1907)

Material examined : 76 specimens from 28 Galapagos Islands stations.
(See Garth, 1946)

Measurements: Male: length 37.6 mm, width including lateral
spines 37.3 mm, without spines 34.8 mm, rostrum 3.8 mm, width 3.8
mm, cheliped 40.5 mm, chela 18.5 mm, dactyl 8.2 mm, height of palm
5.7 mm, ambulatory legs 40, 37.5, 33.5, and 27.5 mm, respectively.
Ovigerous female: length 53.7 mm, width including spines 56.6 mm,
cheliped 60.0 mm, chela 28.9 mm. Neither is as large as the 63.6 x 65.4
mm male measured by Rathbun (1902b).

Color in life: See Garth (1946, p. 391).

Habitat: In rock pools. (Rathbun, 1924b) Rocky shore. (Garth)
Young invariably sponge incrusted. (Garth)

Depth: Intertidal. A single recovery by the Pelero IIT from 5 fath-
oms lends credence to Bell’s original record of 6 fathoms for the species.

Size and sex: The series includes young from 4.6 mm, males from
11.1 to 37.6 mm, and females from 12.3 to 60.7 mm. Of these only the
53.7 mm specimen measured above was ovigerous.

Breeding: The single ovigerous female was encountered by the
Velero 111 in the month of February.
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9. Anomalous male first pleopods of Galapagos Mithrax species. A. Mithrax
(Mithrax) bells, 37.6 mm male (Pelero III Sta. 163-34), x 4.05. B. Same,
terminal portion, x 12.5. C. Mithrax (Mithraculus) nodosus, 38.2 mm male
(Velero 111 Sta. 42-33), x 13.75.

Remarks: The unusual male first pleopod (see text-figs. 9A, B)
deserves special comment. The heavy basal portion appears to be cor-
related with the very wide abdomen noted by Rathbun above. The
tubular extension which serves as an intromittent organ, unlike anything
so far encountered in the family, would at first appear to indicate separate
descent. However, the characters which relate the species to the genus
Mithrax, the subgenus Mithrax, and the superspecies represented by
M. (M.) verrucosus in the Atlantic and by M. (M.) belli in the
Pacific are so many and detailed that there is no thought of erecting a
separate group on the basis of this aberrant gonopod alone. Rather, it
would appear to represent a mutation which has spread to an entire
insular population and which would serve as an effective species isolating
mechanism should opportunity for interbreeding with mainland species
occur.
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Miers’ Chilean record has been traced by means of White’s (1847)
List of Crustacea in the British Museum to a young specimen from the
Bell collection. If this were one of the type series, as seems probable, the
Chilean locality is in error and Mithrax (Mithrax) belli has always
been a Galapagos endemic species.

Subgenus Mithracuius White
Mithrax (Mithraculus) Rathbun, 1925, p. 421.

Description: Carapace with conspicuous, smooth, oblique, branchial
sulci. Rostral horns very short, shorter.than wide, truncate. Minor teeth
of orbit tuberculiform, inconspicuous. (Rathbun)

With the uniting of Mithrax areclatus Lockington with M. denticu-
latus Bell by Crane (1947, p. 73), there are now but two species in the
eastern Pacific belonging to this, the smaller subdivision of the genus.

Mithrax (Mithraculus) denticulatus Bell |
Plate V, Fig. 9; Plate 42, Fig. 2

Mithrax denticulatus Bell, 1835b, p. 172; 1836, p. 54, pl. 11, figs. 2,
2c-e. Miers, 1886, p. 87. Rathbun, 1892, p. 272; 1907, p. 74;
1910, p. 575. Nobili, 1901, p. 31. Crane, 1947, p. 73.

Mithraculus denticulatus, White, 1847, p. 7. Stimpson, 1860b, p. 187.
A. Milne Edwards, 1875, p. 109; 1878, pl. 23, figs. 4, 4a-c. Bouvier,
1895, p. 8.

Mithrax areolatus Lockington, 1877c, p. 71 ; type locality, Port [Puerto]
Escondido and San José Island, Gulf of California; types not
extant, Miers, 1886, p. 87. Rathbun, 1910, p. 575. Steinbeck and
Ricketts, 1941, p. 467, pl. 29, fig. 1.

Mithraculus areolatus, Streets and Kingsley, 1877, p. 104. Kingsley,
1879a, p. 146.

Mitraculus areolatus, Cano, 1889, pp. 102, 186.

Mithrax (Mithraculus) denticulatus, Rathbun, 1925, p. 428, pl. 154
figs. 2, 3. Boone, 1927, p. 161, fig. 51. Garth, 1946, p. 395.
Buitendijk, 1950, p. 274.

Mithrax (Mithraculus) areolatus, Rathbun, 1925, p. 433, pl. 154, fig. 1.
Crane, 1937, p. 61.

Type: Bell’'s type material consisted of the figured female and an
unspecified number of cotypes; length of measured cotype 10.6 mm,
width 12.7 mm; these were originally deposited in the Museum of the
Zoological Society [London] and in the Bell Museum, but are no longer
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extant, according to Dr. 1. Gordon of the British Museum (Natural
History). In view of this fact, and in accordance with the Copenhagen
Decisions on Zoological Nomenclature, a male specimen from Manta,
Ecuador, A-H.F. No. 353, collected by the Felero III on January 19,
1935; at station 400-35, is hereby designated neotype.

Type locality: As stated in the second paragraph under Remarks
below, the Galapagos Islands type locality, correct for Mithrax (Mith-
raculus) nodosus Bell, is in error with respect to M. (Mithraculus)
denticulatus, subsequent collecting having shown the ranges of the two
species to be mutually exclusive. The corrected type locality for M.
(Mithraculus) denticulatus Bell is Manta Bay, Ecuador, one of Cum-
ing’s mainland localities from which Hancock expeditions obtained mate-
rial.

Localities subsequently reported, with collectors: Extralimital: Cali-
fornia: San Diego (locality supposed correct), San Diego Society of
Natural History (Rathbun, 1925, as Mithrax ( Mithraculus) areolatus).
Mexico: Lower California: L. Diguet (Bouvier); Cape San Lucas,
John Xantus (Stimpson) ; Gulf of California: [Los] Coronados Islands,
Pt. Lobos of Espiritu Santo Island, El Mogote, east of La Paz, and
Pulmo Reef, Steinbeck and Ricketts (Steinbeck and Ricketts, as Mithrax
areolatus) ; Port [Puerto] Escondide and San José Island, W. J. Fisher,
types of Mithrax areolatus (Lockington); Arena Bank, Zaca (Crane,
1937, as Mithrax (Mithraculus) areolatus). Mexico south of Cape
Corrientes: Chamela Bay, Sihuatenejo, Port Gatulco, and Tangola
Tangola Bay, Zaca (Crane, 1947); Manzanillo, F. Bonet, and Aca-
pulco, Escuela Nacional (Buitendijk, 1950). Costa Rica: Port Parker,
Port Culebra, Piedra Blanca Bay, and Uvita Bay, Zaca (Crane, 1947) ;
Cocos Island, 4rcturus (Boone). Panama: Capt. John Dow (Rathbun,
1892) ; Bahia Honda, Zaca (Crane, 1947) ; Flamenco Island, E. Festa
(Nobili) ; Perico Island, Albatross (Rathbun, 1907); Perlas Islands,
Vettor Pisani (Cano). Ecuador: Santa Elena Bay, E. Festa (Nobili) ;
extralimital : Guayaquil, A. Sinclair (White).

Atlantic analogue: M. (Mithraculus) coryphe (Herbst).

Diagnosis : Oblique branchial sulci strong. Two lobes and a forward
curving spine on anterolateral margin; a postlateral spine followed by a
dorsal row of tubercles. Inner edge of carpus only of cheliped laminate,
lamina faintly bilobed. Carapace wide, breadth exceeding length by
nearly one-half. Male first pleopod with broadly pointed tip and two
rounded flanges.



374 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Description: Carapace naked, depressed, deeply areolate, areolations
less broken than in Mithrax sculptus, punctate, a transverse [row] of
five tubercles on the gastric region and two more acute ones on the outer
posterior portion of each branchial region, two prominent tubercles at
the base of the rostrum, one on each side of the median line. Rostrum
short, bifid, outer margins of horns arcuate, inner straight. Orbits with
one distinct fissure above, inner angle prominent, rounded; outer also
rounded but less prominent ; external hiatus a rounded opening. Antero-
lateral margin with three teeth besides the external angle of the orbit,
first and second teeth stout, prominent, obtuse, the second the larger;
third tooth slender, acute, hooked forward; a small acute tooth on the
posterolateral margin behind the lateral angle. A tubercle on the sub-
hepatic region beneath the first tooth of the anterolateral margin. An
oblique row of rounded tubercles running backward from the palatal
region. Basal article of antenna with two short blunt teeth.

Chelipeds small; posterior margin of merus four-toothed, upper sur-
face with one tooth, inner margin with a single rounded tubercle ; carpus
prominently tuberculate; hand smooth, inflated, cristate above at the
base, a small depressed tubercle on the outer surface at the articulation
with the carpus; fingers moderately gaping, denticulated at the extrem-
ity, a basal tooth on the dactylus in both sexes, but larger in the male.
Ambulatory [legs] with spinous tubercles on the basal [articles], becom-
ing obsolete on the distal ones; dactyli strongly arcuate. (Kingsley, of
Gulf of California specimens sent by Lockington)

Material examined : 483 specimens from 37 stations. (See Table 77)
From Agua Verde Bay, Gulf of California, Mexico, to Manta Bay,
Ecuador. Absent from Revilla Gigedo and Galapagos Islands collec-
tions.

Measurements: Male neotype: length 14.3 mm, width including
spines 20.2 mm, without spines 16.9 mm, rostrum 0.5 mm, width 2.5
mm, cheliped 24.0 mm, chela 12.9 mm, dactyl 7.6 mm, height of
palm 6.8 mm, ambulatory legs ca. 19.0, 17.8, 16.5, and 15.0 mm,
respectively. Ovigerous female: length 12.5 mm, width including spines
16.8 mm, without spines 14.6 mm.

Color in life: Carapace mottled chocolate brown and dull olive
green; eyes chocolate brown; chelipeds and legs like carapace; hairs
olive; distal half of chelae flesh pink; sternum and maxillipeds. plain
olive ; abdomen white with segments brownish ; underside of ambulatories
greenish white. (Crane, of Costa Rican specimens)
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Habitat: Under stones at low water. (Bell) At low tide under
stones and coral. (Lockington) In tidepools among short weed and in
Pocillopora coral. (Crane, 1947) Sluggish, tightly gripping, small spider
crab found abundantly in interstices of coral. (Steinbeck and Ricketts)

Depth: Intertidal, with the exception of two stations in the Tres
Marias Islands, Mexico, where it was dredged in from 3-5 and 13
fathoms, respectively.

Size and sex: Males in the Hancock series are from 4.6 to 14.8 mm,
females from 4.6 to 12.5 mm, ovigerous females from 6.7 to 12.5 mm.
Young of from 2.5 to 3.8 mm are commonly cracked from coral heads.
Although the largest specimens are from the Gulf of California, a 14.3
mm male (the neotype) was obtained at Manta, Ecuador.

Breeding: Females with ova in August in the Gulf of California.
(Lockington)

Remarks: In synonymizing Mithrax (Mithraculus) areolatus Lock-
ington to M. (M.) denticulatus Bell, the writer has been anticipated only
by Crane (1947, p. 73), although Rathbun was earlier aware that this was
in order, judging from a pencil note in her hand discovered at the U. S.
National Museum. If one were restricted to the Gulf of California and
the other to the Bay of Panama, they might be segregated as geographical
races or subspecies; but even the meager records available until recently
included stations in the vicinity of Cape San Lucas and Panama for
both. Now these widely separated places are connected by a series of
stations from intermediate localities, including those of the Zaca as well
as the Velero III. There remains only the question of local variation,
covered also by Crane, who states that specimens from the same place
differ from one another as to the relative advance of the antennal spines,
and that individual specimens are sometimes asymmetrical in this respect.
The remarkable thing about M. (M.) denticulatus, including also speci-
mens formerly referred to M. (M.) areolatus, is not how different, but
how much alike are specimens from localities separated by thousands of
miles. -

Now that the provenience of Mithrax (Mithraculus) denticulatus
is firmly established as the west coast of America from Cape San Lucas
(and possibly San Diego) to Ecuador, it seems timely to dispose of the
question of type locality. To begin with, of 850 specimens of Mithrax
(Mithraculus) collected by the Velero III at 57 Galapagos stations, all
were the endemic M. (Mithraculus) nodosus, and not one the mainland
M. (M.) denticulatus. Moreover, no M. (M.) denticulatus were ob-
tained at Clarion or Socorro islands, either by intertidal collecting or
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from Pocillopora coral. This is evidence that the species does not travel
far from the mainland, the most remote locality on record being Cocos
Island (Boone, 1927). Finally, Cuming, the collector, is known to have
visited Santa Elena Bay, Manta Bay, and the Bay of Panama, the latter
two being localities from which M. (M.) denticulatus has been obtained
in recent years. It is also known that Cuming kept no written records,
but trusted to his voluminous memory for scientific data. It seems clear
to the writer, therefore, that the types of Mithrax denticulatus were
obtained at one of Cuming’s mainland localities, and not in the Galapagos
Islands, where it was said by Bell (1836, p. 55) to be “found by Mr.
Cuming in considerable numbers with the former [M. nodosus].” The
type locality of M. (M.) denticulatus is hereby corrected to Manta Bay,
Ecuador, and a neotype is established for the species. ,

Mithrax (Mithraculus) nodosus Bell

Mithrax nodosus Bell, 1835b, p. 171; 1836, p. 53, pl. 11, figs. 1, 1a, 1b.
Miers, 1886, p. 87. Rathbun, 1892, p. 273; 1898, p. 579; 1902b,
p. 284; 1910, p. 575. Schmitt, 1939, p. 25. Meredith, 1939, p. 107
(figured). '

Mithraculus nodosus, White, 1847, p. 7. A. Milne Edwards, 1875,
p. 108; 1878, pl. 23, figs. 5, 5a-d.

Mitraculus ruber, Cano, 1889, pp. 102, 185. (Not Mithraculus ruber
Stimpson.)

Mithrax (Mithraculus) nodosus, Rathbun, 1925, p. 429, pl. 155, text-
fig. 127. Boone, 1927, p. 158, fig. 50. Finnegan, 1931, p. 625.

~ Sivertsen, 1933, p. 12. Hult, 1938, p. 12. Garth, 1946, p. 392, pl.

68, fig. 1; 1957, p. 31.

Type: Bell's type material consisted of the figured male and one or
more cotypes; length of measured cotype 25.4 mm, width 31.7 mm;
these were originally deposited in the Museum of the Zoological Society
[London] and in the Bell Museum, but are no longer extant.

Type locality: Galapagos Islands; Hugh Cuming, collector.

Localities subsequently reported, with collectors: Galapagos Islands:
Floreana [Charles] Island, Vettor Pisani (Cano, as Mitraculus ruber) ;
Chatham Island, W. H. Jones (Rathbun, 1892); Hood and Duncan
Islands, 4lbatross (Rathbun, 1898) ; Albemarle Island, Hopkins-Stan-
ford Expedition (Rathbun, 1902b) ; Indefatigable Island, R. Blomberg
(Hult) ; James and Narborough Islands, Houston (Schmitt) ; Barring-
ton, Seymour, Tower, Bartholomew, and Marchena [Bindloe] Islands,
Velero I1I (Garth). Not Chile (Miers).
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Atlantic analogue: None. A Galapagos Islands endemic species.

Diagnosis: Oblique branchial sulci faintly indicated, especially in
large specimens, Three anterolateral marginal lobes, with the last, situ-
ated at the lateral angle, narrowest. Entire inner edge of cheliped to
middle of manus laminate. Male first pleopod fringed with hair, a
sheath extending beyond terminal opening.

Description: Carapace widened, much depressed ; front composed of
two very short frontal horns, obtuse, very close together. Preorbital
angles tuberculiform. External angle of the basal article of the antenna
prolonged into an obtuse point surpassing the preorbital angle. Lobula-
tions of the carapace less strong than in [related species]. Four tubercles
arranged transversely occupying the gastric region. Another line of larger
tubercles following the posterior margin above. Anterolateral margins
provided with three rounded expansions: the first, or hepatic, smaller
than the two following; a small spine placed behind the last. Develop-
ment of lateral expansions varying a great deal; more considerable in
young females than in adult males. External maxillipeds differing a great
deal from those of other Mithrax. Merus broader than long, a little
notched on the inside for the insertion of the palp, palp with articles
broad and flattened. Posterior margin very concave on the outside [in-
side, according to Milne Edwards’s figure] for the insertion of the sec-
ond article. External branch, or exognath, little widened.

Chelae provided above with a crest occupying the posterior portion
of their margin. Another crest bordering the forearm on the inside. Arm
bearing several tubercles, its anterior margin advanced in a lamellate and
rounded prolongation, very broad in adult males, only spiniform in
females. Ambulatory legs spiniform, short and heavy. (A. Milne Ed-
wards, modified)

Material examined: 850 specimens from 57 Galapagos stations. (See
Garth, 1946, pp. 392-395)

Measurements: Largest specimen, male: Iength 30.1 mm, width in-
cluding lateral lobe 38.1 mm, without lobe 33.6 mm, rostrum 1.4 mm,
width 4.0 mm, cheliped 57 mm, chela 31 mm, dactyl 18.2 mm, height
of palm 13.4 mm, ambulatory legs 40, 35.5, 31, and 26.5 mm, respec-
tively. Female: length 23.5 mm, width including lateral lobes 28.1 mm,
without lobes 24.4 mm.

Color in life: Uniform purplish brown. Hairs on legs and about
antennae yellow, in sunlight yellow green. (Garth)

Habitat: Under stones at low water. (Bell) Shore pool. (Finnegan)
In coral. (Garth)
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Depth: Intertidal ; exceptionally to 12 fathoms. (Finnegan)

Size and sex: Males in the extensive Hancock series are from 5.5
to 30.1 mm, females from 6.8 to 23.5 mm, ovigerous females from 10.6
to 23.5 mm, with young as small as 3.7 mm.

Breeding: Ovigerous females were encountered by the Felero 111
in December, January, and February.

Remarks: Even more remarkable than the unusual third maxilliped,
described by Bell as “irregularly semilunar” in form, is the anomalous
male first pleopod mentioned in the diagnosis above. (See text-fig. 9C)
For while the maxilliped has its counterpart in certain other majid
genera (notably Stilbognathus), a pleopod similarly enclosed in a pro-
tective sheath extending beyond its truncate tip has not been met with
in the family, The remarks made concerning Mithrax (Mithrax) belli
apply here as well, except that the relationship of Mithrax (Mithraculus)
nodosus to any particular mainland species is not as close as that of M.
(Mithrax) belli vo M. (Mithrax) verrucosus.

The Chilean record (Miers, 1886) has been traced through White
(1847) to specimens from Bell’s collection, in all probability from the
type series.

Genus TELEOPHRYS Stimpson

Teleophrys Stimpson, 1860a, p. 133; 1860b, p. 190. Rathbun, 1925,
p. 440.

Type: Teleophrys cristulipes Stimpson, by monotypy.

Description: Allied to Mithrax proper, but distinguished by the
character of its orbits, which have the superior and exterior margins
entire, and not armed with tubercles or spines. Sometimes an indication
of a [closed] superior fissure, but no trace of an exterior one. Basal
[segment] of the external antennae rather narrow for the group to
which this genus belongs, tapering anteriorly, armed with a slight tooth
at the anteroexterior angle and another still smaller at the middle of the
outer margin. Merus of the external maxillipeds broader than the ischium
and three-fourths as long, and notched at the internal angie for the
reception of the palpus. (Stimpson, 1860b)

Carapace ovate, legs cristate, and abdomen seven-segmented in both
sexes.

Range: From Santa Maria Bay, Lower California, and Agua Verde
Bay, Gulf of California, Mexico, to Independencia Bay, Peru. In the
Caribbean at Curagao, and in the Atlantic from Fernande Noronha
Island to Maceio Reef, Alagoas, Brazil. Shore-70 fathoms.
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KEey 1o THE PAciFic Speciks OF Teleophrys:

la. Second free antennal segment long and cylindrical; front low
to medium height, arching, lobes widely separated; anterior
branchial region prominent and crowded forward toward
smaller hepatic region ; propodus without a lateral flange, some-
times with a small tubercle or spine. Tip of male first pleopod
short and stout, subterminal lobe pointed . . cristulipes

1b. Second free antennal segment short and broad ; front elongated,
rostral horns closely approximated; anterior branchial region
not prominent nor crowded forward toward hepatic region;
propodus with a lateral flange. Tip of male first pleopod elon-
gate and pointed, subterminal lobe rounded . . ‘fumidus

Teleophrys cristulipes Stimpson
Plate W, Fig. 1; Plate 42, Fig. 3

Teleophrys cristulipes Stimpson, 1860a, p. 133; 1860b, p. 190, pl. 2,
fig. 2. Rathbun, 1902b, p. 284; 1910, p. 536, pl. 46, fig. 2 (part:
not the Peruvian or the Brazilian specimens) ; 1925, p. 441, pl. 159,
figs. 1, 2, and 7; pl. 262, fig. 7. Finnegan, 1931, p. 625. Glassell,
1934, p. 453. Crane, 1937, p. 61; 1947, p. 73. Meredith, 1939, p.
106 (figured). Schmitt, 1939, pp. 22, 25. Steinbeck and Ricketts,
1941, p. 467. Garth, 1946, p. 369, pl. 68, figs. 5, 6; 1948, p. 29.
Buitendijk, 1950, p. 271.

Mithrax (Mithraculus) cristulipes, A. Milne Edwards, 1875, p. 113
(subgenus Mithraculus, section Teleophrys).

Mithrax (Teleophrys) cristulipes, A. Milne Edwards, 1875, pl. 19, figs.
2, 2a-e. Pocock, 1890, p. 508 (part: the Cape San Lucas specimen).

Mithrax cristulipes, Miers, 1886, p. 87.

Mithrax cristulipes, Moreira, 1901, pp. 63, 134 (part: not the Brazilian
specimens). Not Rathbun, 1892, p. 273.

Teleophrys diana Boone, 1927, p. 162, fig. 52; type locality, Hood
Island, Galapagos; male and female, types, in Mus. N.Y.Z.S.
Sivertsen, 1933, p. 13. Hult, 1938, p. 12.

Teleophrys tumidus, Boone, 1927, p. 166, fig. 53. Not T'. tumidus Cano.
Type: 3 males, 6 females (3 ovigerous), cotypes, M.C.Z. No. 1226;

male cotype length 7.6 mm, width 8.1 mm ; also a specimen in the British

Museum, Reg. No. 6144,

Type locality: Cape St. [San] Lucas, Lower California, Mexico;

John Xantus, collector. (Stimpson, 1860b)
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Localities subsequently reported, with collectors: Gulf of California,
Mexico: El Mogote, Steinbeck and Ricketts (Steinbeck and Ricketts) ;
Arena Bank, Zaca (Crane, 1937). Mexico south of Cape Corrientes:
Clarion Island, Chamela Bay, and Port Guatulco, Zaca (Crane, 1947) ;
Acapulco, M. Cirdenas (Buitendijk) ; [ To France:] Clipperton Island,
Houston (Schmitt). Costa Rica: Port Parker, Port Culebra, Jasper
Island, and Uvita Bay, Zaca (Crane, 1947). Panama: Bay of Panama,
F. H. Bradley (A. Milne Edwards) ; Taboga Island, 8¢. George (Fin-
negan) ; Pearl [Perlas] Islands, S. W. Garman (Rathbun, 1925);
Guayabo Chiquito, 4skoy (Garth, 1948). Colombia: Humboldt Bay,
Utria Bay [Port Utria], 4skoy (Garth, 1948) ; Gorgona Island, St.
George (Finnegan), Zaca (Crane, 1947), Askoy (Garth, 1948). Ecua-
dor: La Plata Island, 4skoy (Garth, 1948). Galapagos Islands: Albe-
marle Island, Hopkins-Stanford Expedition (Rathbun, 1902b) ; Hood
Island, Arcturus, types of Teleophrys diana (Boone); Floreana
[Charles] Island, A. Wollebaek (Sivertsen, as T'. diana) ; Indefatigable
Island, R. Blomberg (Hult, as 7. diana); James Island, Houston
(Schmitt) ; Barrington, Duncan, Seymour, Tower, and Bartholomew
Islands, Velero IIT (Garth, 1946).

Atlantic analogue: Teleophrys pococki Rathbun.

Diagnosis: Second free antennal segment long and cylindrical. Front
low to medium height, arching, lobes widely separated. Anterior bran-
chial region prominent and crowded forward toward smaller hepatic
region. Propodus without a lateral flange, sometimes with a small tuber-
cle or spine. Tip of male first pleopod short and stout, subterminal lobe
pointed.

Description: Carapace subtriangular and heavy, but little convex;
rounded on the sides and behind. Front narrow, the rostrum very short
and bifid. Preorbital angle rounded. Basal article of the external antennae
narrowed in front, and bearing two tubercles, one occupying its antero-
external angle; a third tubercle on the carapace a little behind the inner
orbital margin. Supraorbital margin entire; however, with traces of two
small fissures. Carapace a little nodose; the projecting portions bearing
scattered granulations or a few tubercles. Anterolateral margins cut into
four teeth, teeth, with the exception of the last, rounded and tuberculi-
form, last tooth smaller and more pointed than the preceding ones.

Merus of the external maxilliped truncate at its internal angle to
receive the palp; its external angle dilated ; the exognath broad. Finally,
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the movable flagellum of the external antennae longer than is usual in
Mithrax*

Chelae less developed than usual. In the male, hand compressed,
carinate above and below, and smooth; a single tubercle on its external
surface, near the carpal articulation. Forearm slightly tuberculate and
prolonged on the inside. Arm nodose and tuberculate. Ambulatory legs
nearly glabrous and covered with lamelliform spines or with sometimes
imbricate crests. (A. Milne Edwards, modified, of a Bay of Panama
specimen)

Considerable variation was observed in the extensive series examined.
‘This was of two sorts: individual, within a given local population, and
geographical, from one population to the next. Individual variation was
found to be concerned almost entirely with the amount of spinulation of
the lateral margins of the carapace and the degree of roughness of the
ambulatory legs. The former could be almost smooth or bristling with
spinules; the latter might be almost devoid of cristae or fairly limbed.
Geographical variation was apparent as a series of parallel clines for a
number of characters, some of which have been used heretofore to sepa-
rate Teleophrys cristulipes from the related T'. tumidus of Peru. (Cf.
Garth, 1946, p. 400)

In specimens from near the type locality in the Gulf of California and
from the Revilla Gigedo Islands, the rostrum is of moderate length and
widely and deeply cleft; in specimens from Panama south to Ecuador
the rostrum is short, the shallow lobes remaining well separated. Simi-
larly, while northern specimens have the anterior branchial region (mis-
takenly called the hepatic) enlarged and crowded toward the smaller
hepatic region, southern specimens have the anterior branchial region
less strongly developed. Finally, while in northern specimens the propodus
is devoid of lateral ornamentation, in southern specimens a lateral tuber-
cle or spine may be present; however, this is never broadened into a
flange, as in Teleophrys tumidus.

Material examined: 328 specimens from 52 Hancock stations. (See
Table 78) From Santa Maria Bay, Lower California, and Agua Verde
Bay, Gulf of California, Mexico, to La Plata Island, Ecuador, including
Socorro and Clarion Islands of the Revilla Gigedo group. In addition
to the above, 55 specimens from 5 Askoy stations (Garth, 1948, p. 29),
and 1,231 specimens from 62 Hancock Galapagos stations (Garth, 1946,

*A, Milne Edwards considered Teleophrys to be a section of Mithrax (Mith-
raculus). -
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p. 396), to which should be added 6 specimens from 5 stations, of which
station 25-33 was not previously recorded.

Measurements: Largest mainland specimen, male: length 12.3 mm,
width including spines 14.5 mm, without spines 13.8 mm, rostrum 0.6
mm, width 1.7 mm, cheliped 20.5 mm, chela 11.7 mm, dactyl 6.2 mm,
height of palm 5.3 mm, ambulatory legs 16.5, 14.8, 13.5, and 12.1 mm,
respectively. Female: length 9.0 mm, width including spines 9.8 mm,
without spines 9.2 mm. Largest Galapagos specimen, male: length 16.1
mm, width including spines 18.6 mm, without spines 17.9 mm, rostrum
1.0 mm, width 2.4 mm, cheliped 28.4 mm, chela 16.6 mm, dactyl 9.6
mm, height of palm 8.0 mm, ambulatory legs 21.5, 18.2, 17.5, and 14.4
mm, respectively. Ovigerous female: length 12.4 mm, width including
spines 13.9 mm, without spines 13.2 mm.

Color in life: In general olivaceous. (Crane) See also Garth (1946).

Habitat: Rock pools and among corals. (Finnegan) Shore and tide-
pool collecting. (Schmitt) In coral and under stones at low tide. (Garth,
1948) Always in Pocillopora coral except for one specimen in a tide pool
and another at low-tide level in dead pearl oyster. (Crane, 1947) Han-
cock mainland specimens were taken most frequently in Pocillopora
coral (22 stations), often intertidally on rocky shore (17 stations), and
infrequently by dredging (10 stations).

Depth: Intertidal and subtidal; generally 1-10 fathoms, once to 20
fathoms ; once in the Galapagos 40-70 fathoms.

Size and sex: Gulf of California series: Males are from 5.5 to 6.9
mm, females from 3.5 to 6.2 mm, ovigerous females from 4.5 to 6.2 mm.
Bay of Panama series: males are from 4.0 to 12.3 mm, females from
3.6 to 9.3 mm, ovigerous females from 4.2 to 9.3 mm. Both series have
many young under 3.0 mm cracked from coral heads. The larger size
of Galapagos Islands specimens, with ovigerous females from 5.7 to 12.4
mm, should be noted. (See Measurements)

Breeding: Ovigerous females were encountered by the Velero II1
off Lower California in March, in the Gulf of California in February
and March, in the Revilla Gigedo Islands in January and June, off
southern Mexico in February and March, off Costa Rica in February,
off Panama in January, February, March, and May, off Colombia in
January and February, off Ecuador in January, and in the Galapagos
Islands from December to February.

Remarks : 1t should not be concluded from the paragraph on variation
above that because a cline exists with respect to certain characters hereto-
fore found useful in separating Teleophrys cristulipes from T. tumidus,
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these species ‘merge one into the other. With respect to the rostrum, for
example, the situation is the reverse of that which would occur were the
two species but one: the T'. tumidus of Peru has a longer rostrum than
that of the T. cristulipes from the Gulf of California, while the T.
cristulipes of the Bay of Panama has short rostral horns. Furthermore,
the rostral horns of T. cristulipes, whether long or short, are widely
separated, whereas those of T'. tumidus are closely approximated. Again,
while Galapagos and Gorgona Island specimens may exhibit a lateral
propodal tubercle, it is never elongated into a crest, as in Peruvian T.
tumidus.

"With the extension of range of Teleophrys cristulipes southward to
La Plata Island, Ecuador, by the 4skoy (Garth, 1948), and the discov-
ery of T. tumidus at Zorritos Light, Peru, by the Velero I11, it becomes
possible to define the ranges of the two species more precisely. While
individuals of either species from Santa Elena Bay, Ecuador, are still
lacking, it may be said that all specimens examined from north of Punta
Santa Elena are T. cristulipes, while all from south of this promontory
are T. tumidus, with no mixed populations.

Teleophrys tumidus (Cano)
Plate W, Fig. 2; Plate 42, Fig. 4

Mitraculus tumidus Cano, 1889, p. 186, pl. 7, fig. 7.

Teleophrys cristulipes, Rathbun, 1910, p. 536 (part: not the San Lucas
locality nor pl. 46, fig. 2). (Not T. cristulipes Stimpson).

Mithrax tumidus, Rathbun, 1910, p. 575.

Teleophrys tumidus, Rathbun, 1925, p. 442, pl. 159, figs. 8, 9, text-fig.
128 (part: not the Galapagos specimen). Not T'. tumidus Boone,
1927, p. 166, fig. 53.

Type: Male holotype, length 13 mm, width 14 mm; originally in

Naples Museum, believed no longer extant.

Type locality: Payta, Peru; collected by the Vettor Pisani.
Localities subsequently reported, with collectors: Peru: Sechura Bay,
half way between Bayovar and Matacaballa, 5-6 fathoms, R. E. Coker

(Rathbun, 1910, as Teleophrys cristulipes) ; Payta, Hassler (Rathbun,

1925).

Atlantic analogue: None; a Peruvian endemic species.

Diagnosis: Second free antennal segment short and broad. Front
elongated, rostral horns closely approximated. Anterior branchial region
not prominent or crowded forward toward hepatic region. Propodus
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with a lateral flange. Tip of male first pleopod elongate and pointed,
subterminal lobe rounded.

Description: Compared to Teleophrys cristulipes, carapace relatively
longer, lateral angle more pronounced, making the carapace less rotund
and more triangular; the surface having more granules and fewer tuber-
cles and spines. Crescentic branchial elevation either side of the cardiac
region wider and more swollen. Only two anterolateral marginal spines,
one at the lateral angle and one in front of it; this spine exceptionally
replaced by a tubercle. Anterior branchial spine and the hepatic spine of
T. cristulipes replaced by tubercles. Posterolateral spine of good size;
in front of it a tubercle forming a parallelogram with the three marginal
spines.

Front more triangular than in Teleophrys cristulipes; space between
the horns a narrow slit. Upper margin of orbit with two slight emargi-
nations. Quter margin of basal article of antenna subentire and nonden-
tate, although posteriorly curving outward slightly in a shallow lobe.
Second free article short and stout, less than twice as long as its greatest
or dista] width. Inner distal angle of merus of maxilliped deeply notched.

Chelipeds less rough than in Teleophrys cristulipes. Tubercle at the
proximal end of the palm higher up or nearer the middle. Fingers of the
well-developed male, while similar to those of T'. cristulipes, a little less
slender, and tapering gradually from base to tip; in T. cristulipes of more
even width throughout. Ambulatory legs stouter than in T'. cristulipes,
especially the propodus; this article having a lobe on the posterior surface
as well as on top; dactylus shorter, stouter and more curved than in the
allied species. (Rathbun, 1925, modified)

Material examined : From Hancock Foundation collections: 55 speci—
mens from 6 stations, all Peruvian. From U. S. National Museum col-
lections: 155 specimens from 4 localities, all in the vicinity of Paita,
Peru, Waldo L. Schmitt, collector. (See Table 79)

Measurements: Largest Hancock specimen, male: length 15.3 mm,
width including spines 17.0 mm, without spines 15.3 mm, rostrum 1.4
mm, width 2.2 mm, cheliped 24 mm, chela 13.7 mm, dactyl 7.4 mm,
height of palm 6.6 mm, ambulatory legs 16.3, 14.8, 13.5, and 11.5 mm,
respectively. Largest Schmitt specimen, male: length 18.6 mm, width
including spines 20.6 mm, without spines 18.7 mm, rostrum 1.8 mm,
width 2.1 mm, cheliped 31.8 mm, chela 19.2 mm, dactyl 10.7 mm, height
of palm 9.3 mm. Largest Hancock female: length 14.1 mm, width in-
cluding spines 14.7 mm, without spines 12.8 mm.

Color in life: Not known.
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Habitat : Intertidal, on rocky shore; when dredged, on sand or shell
bottom. ' :

Depth: Shore to 10 fathoms. :

Size and sex: Males in the combined series are from 4.7 to 18.6 mm,
females from 6.3 to 16.1 mm, ovigerous females from 7.3 to 16.1 mm.

Breeding: Ovigerous females were encountered by the Pelero I1I
in January and February, and by W. L. Schmitt in October, when 22
of 24 females from one station were found to be gravid.

Remarks: The range of the species has been extended southward to
Independencia Bay and northward to Zorritos Light, Peru. (See also
Remarks under the preceding Teleophrys cristulipes.)

Genus MICROPHRYS Milne Edwards

Microphrys Milne Edwards, 1851, p. 251. A. Milne Edwards, 1875,
p. 59. Rathbun, 1925, p. 488.

Milnia Stimpson, 1860b, p. 179; type: Pisa bicornuta Latreille, 1825
=Microphrys bicornutus (Latreille), by original designation.
Omalacantha Streets, 1871, p. 238; type: O. hirsuta Streets, 1871=

Microphrys bicornutus (Latreille), by monotypy.
Eumilnia Kingsley, 1879a, p. 145; type: Microphrys error Kingsley,
1879=Microphrys platysoma Stimpson, by monotypy.

Type: Microphrys weddelli Milne Edwards, type of Microphrys
Milne Edwards by subsequent designation of Milne Edwards (1851,
p. 291).

Description: Carapace broadly pyriform, somewhat depressed, dorsal
surface uneven and tuberculate or nodose, a small marginal spine or
tubercle at lateral angle of branchial region; preocular spine usually de-
veloped. Orbits small, circular, with closed fissures. Eyes small. Rostral
horns moderate or small, divergent. Basal segment of antenna consider-
ably dilated, armed with a sizable spine at the anteroexternal angle,
visible in dorsal view ; the movable segments of the peduncle and of the
flagellum not concealed by the rostrum. Merus of outer maxillipeds
distally truncated, the anteroexternal angle somewhat produced and
rounded and the antercinternal angle emarginate.

Chelipeds larger than ambulatory legs, the palm compressed and
more or less enlarged. Fingers hollowed at tip and in the male gaping.
Legs diminishing rapidly in length from first to fourth pair, the merus
and carpus usually armed with spines; dactyli slightly curved.

Abdomen of both sexes with seven separate segments. (Rathbun,

1925)
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Range: Eastern Pacific from Punta Eugenia, Lower California, and
from Puerto Refugio, Angel de la Guarda Island, Gulf of California,
Mexico, to Caldera, Chile; Clarion Island, Mexico; Cocos Island,
Costa Rica; Galapagos Islands, Ecuador. Western Atlantic from Beau-
fort, North Carolina, to Desterro, Brazil; Bermudas. Shore to 50
fathoms. '

Key T0 THE PAciFic AMERICAN SPECIES OF Microphrys

la. Two flattened lobes on the side walls of the carapace, one
hepatic, one branchial

2a. Lateral lobes rimmed or collared. Carapace much longer
than broad, granules many, two spines in a transverse line
at widest part of branchial region. Margin of basal antennal
article with an outer lobe . . . . . platysoma

2b. Lateral lobes beveled and polished. Carapace little longer
than broad, granules few and tufted with hairs, four long
spines on each branchial region, three of these in a trans-
verse line. Margin of basal antennal article without an
outer lobe.

Peru and Galapages . . . . . .  aculeatus

‘1b. No flattened lobes on side walls of carapace, but spines or gran-
ules sometimes present

3a. Two long spines on branchial region near lateral angle.
Anterior branchial regions not swollen. Hepatic margin
with two short spines. A long spine on the carpus of the
first three legs. One tooth or spine on basal antennal seg-
ment.
Pery and Chile . . . . . . . weddelli
3b. A single spine or lobe at lateral angle, anterior branchial
regions greatly swollen. Hepatic margins without two shert
spines, a cluster of granules sometimes present. Three teeth
or spines on basal antennal segment
4a.. Lateral spine sharp and slender, carapace coarsely gran-
- ulate. Rostral horns, middle antennal spine, and pre-
~ orbital spine elongate. Cheliped of adult male slender, -
- palm not inflated, fingers not widely gaping. Male first .. |
pleopod without customary swelling basal to apex . |
« « « « « .  branchialis
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4b. Lateral spine blunt and conical, carapace nearly smooth.
Rostrum, antennal spine, and preorbital spine short-
ened. Cheliped of adult male grossly proportioned,
palm inflated, fingers gaping widely. Male first pleopod
with customary swelling basal to apex.

Gulf and Galapagos . . . . . triangulatus

Microphrys weddelli Milne Edwards
Plate W, Fig. 3; Plate 43, Fig. 1

Microphrys weddelli Milne Edwards, 1851, p. 291, pl. 10, figs. 1, 2.
Rathbun, 1910, p. 574; 1925, p. 496, pl. 271, figs. 2-7. Garth, 1957,
p. 30.

Microphrys weddellii, A. Milne Edwards, 1873b, pl. 14, figs. 1-1c; 1875,
p. 60. Miers, 1886, p. 83. Nobili, 1901, p. 30.

Type: Two males and two females, syntypes, in Paris Museum. Of
these the figured male, length 41 mm, width 40 mm, is hereby selected
as lectotype, at the request of Dr. Jacques Forest.

Type locality: Coast of Peru; H. A, Weddell, collector.

Localities subsequently reported, with collectors: Ecuador: Santa
Elena Bay, E. Festa (Nobili). Peru: Guérin collection, possibly cotypes;
Paraca Bay, Hassler (Rathbun, 1925). Chile: Caldera, Hassler (Rath-
bun, 1925). “West coast of South America,” Méller (Rathbun, 1925).
Extralimital : Guadeloupe (A. Milne Edwards).

Atlantic analogue: According to A. Milne Edwards, the species is
represented in the Atlantic. (See Remarks below)

Diagnosis: Anterior branchial regions not greatly swollen. Two
long spines on branchial region near lateral angle. Hepatic region with
two short spines. Lateral lobes absent. A long spine on carpal segment
of each of first three legs. Basal antennal article with one spine. Male
first pleopod with keel encroaching upon tip, separated from it by
minute notch. '

Description: Body and legs not very hairy; stiff, hooked hairs cover-
ing the rostrum, the projecting parts of the carapace, and the upper part
of the legs. Carapace pyriform, greatly broadened at the level of the
branchial regions. Regions of the carapace little swollen and bearing on
their prominences some feebly marked tubercles. On the postbranchial
_lobes these tubercles more raised and becoming spiniform. A line of
pearl-like granulations extending parallel to the posterior margin to just
above the fourth pair of legs.
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Front formed of two horns of medium length, pointed and divergent,
on each side a strong spine formed by the basal article of the external
antennae. Supraorbital margin little advanced and bearing in front a
very small spine. Lateral margins bristling with a series of spines. T'wo
very small ones on the hepatic region, three others of the same size
occupying the epibranchial lobe, two other large strong ones arming the
metabranchial lobe.

In the male, chelipeds very robust, hand greatly elevated and a little
compressed, fingers [gaping]. In the female, chelipeds slender and hand
nearly cylindrical. In both sexes, arm decorated above with about three
spines. Legs short and stout; those of the second pair, longer than the
following ones, armed on the merus and carpus with a series of sharp
spines, the other legs having them only on the carpus. (A. Milne Ed-
wards, modified, of specimens from Guadeloupe)

Material examined: U. S. National Museum material : 31 specimens
from Guayaquil, Ecuador (?), and Paita, Peru, all obtained by Waldo
L. Schmitt. (See Table 80) _

Measurements: Largest specimen, male: length 33.9 mm, width in-
cluding spines 32.4 mm, width without spines 27.6 mm, rostrum 6.9
mm, width 4.4 mm, cheliped 45 mm, chela 23 mm, dactyl 11.7 mm,
height of palm 9.7 mm, ambulatory legs 32.5, 26, 23, and 19 mm, re-
spectively. Ovigerous female: length 30.4 mm, width including spines
29.3 mm, without spines 26.0 mm.

Color in life: The carapace is a reddish brown; the legs have the
same color, tinged with violet. (A. Milne Edwards)

Habitat: Rocky shore.

Depth: Intertidal.,

Size and sex: The series contains young from 10.5 mm, males from
12.2 to 33.9 mm, females from 15.7 to 30.4 mm, and ovngcrous females
from 26 to 30.4 mm.

Breeding: Ovigerous females were taken by W. L, Schmitt at Paita,
Peru, in October.

Remarks: Its large size sets Microphrys weddelli off at once from
its North Pacific congeners, although not from M. aculeatus, another
Peruvian species found also in the Galapagos Islands. The two hepatic
spines, diagnostic of the species, are not large in Peruvian specimens.
However, the two branchial spines, the anterior one located at the widest
portion of the carapace, are strong and sharp. In large males the manus
is swollen, the palm is high, and there is a prominent tooth in the gape
not shown in H. Milne Edwards’s figure.
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In the opinion of the writer, it is exceedingly unlikely that specimens
from Guadeloupe in the Paris Museum, referred by A. Milne Edwards
to Microphrys weddelli, are in reality the Peruvian species. If M. wed-
delli were a warm water species inhabiting the Bay of Panama, an
analogous relationship with the Caribbean form might be indicated.
However, M. weddelli is a cold water species, characteristic of the Hum-
boldt Current littoral, and effectively barred from the Bay of Panama
by Punta Santa Elena. Careful scrutiny of the figures of H. and A.
Milne Edwards, plus additional evidence from the male first pleopods,
may be expected to reveal morphological grounds for separating Peruvian
and Atlantic specimens.

Without questioning Nobili’s determination of Festa’s Santa Elena
Bay specimen as Microphrys weddelli, it should be stated that a young
Microphrys dredged by the Pelero II1 at this locality and a 9.4 mm
male collected intertidally on the south side of Punta Santa Elena both
proved to be M. platysoma. Schmitt’s Ecuadorean specimens, labeled
Guayaquil with a question mark, may have been taken at the mouth of
the Guayas River.

Microphrys aculeatus (Bell)
Plate W, Fig. 4; Plate 43, Fig. 2

Pisa aculeata Bell, 1835b, p. 171; 1836, p. 30, pl. 9, figs. 7, 7v.

Milnia aculeata, Stimpson, 1860b, p. 180.

Microphrys aculeatus, A. Milne Edwards, 1875, p. 63. Miers, 1886,
p. 83. Nobili, 1901, p. 30. Rathbun, 1910, pp. 536, 574, pl. 45,
fig. 4; 1925, p. 500, pl. 271, fig. 1, text-fig. 142. Boone, 1927,
p. 169, fig. 55. Sivertsen, 1933, p. 13. Garth, 1946, p. 402, pl. 63,
fig. 5.

Microphrys platysoma, Rathbun, 1902b, p. 285 (part: Galapagos speci-
mens) ; 1910, pp. 535, 574 (part: Peruvian and Galapagan records;
not pl. 50, fig. 3). (Not M. platysoma (Stimpson).) '

Type: Male and female, cotypes; length of measured cotype 16.9
mm, width 14.8 mm ; originally deposited in the Museum of the Zoologi-
cal Society [London] and the Bell Museum, no longer extant.

Type locality: Galapagos Islands, 7 fathoms; Hugh Cuming, col-
lector.

Localities subsequently reported, with collectors: Ecuador: Santa
Elena Bay, E. Festa (Nobili). Peru: Lobos de Afuera Islands and
north end of Ferrol Bay (Chimbote), R. E. Coker (Rathbun, 1910, at
the latter locality as Microphrys platysoma). Galapagos Islands: Ecua-
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dor: Albemarle Island, Hopkins-Stanford Expedition (Rathbun, 1902b,
as M. platysoma) ; Hood Island, Arcturus (Boone) ; Charles Island,
A. Wollebaek (Sivertsen); Indefatigable and South Seymour Islands,
Velero IIT (Garth).

Atlantic analogue: None. A species endemic to the Humboldt Cur-
rent littoral.

Diagnosis : Carapace little longer than broad, granules few and tufted
with hairs; four long spines on each branchial region, three being in a
transverse line. Quter margin of basal antennal article without a lobe.
Lateral lobes beveled and polished, not collared. Male first plecpod with
keel broadly rounded and imperceptibly separated from bluntly triangular
tip.

Description: Carapace shorter and broader than in Microphrys
platysoma; hairy; with the hairs removed the surface seen to be covered
with small pits. Tubercles and granules few; an arch of five tubercles
across the gastric region ; two tubercles near the outer edge of each bran-
chial region; a row of tubercles above the posterior margin. Some fine
granules on the inner areole of the branchial region; granules also on the
protogastric regions, with a row of granules leading forward onto each
horn. Typically four spines on each branchial region, three of these
forming a transverse row with the conical cardiac region, the outer spine
of the row being marginal ; the fourth spine also marginal but lower and
further forward than the third. Between the second and third spines
sometimes an additional, smaller, secondary spine. The first or innermost
spine (that next the cardiac region) sometimes obsolete and represented
only by a low, conical swelling. Each spine and tubercle bearing a tuft
of long, curled hairs; a band of similar hairs running along the antero-
lateral margins and along each side of the gastric region to the tips of
the rostral horns. On the anterolateral wall two much raised, oval discs,
one hepatic and one branchial; the side of the postorbital cup also flat-
tened. Margin of the basal antennal segment bearing no tooth or lobe
behind the slender anterolateral spine.

Arm with three triangular teeth above. First leg with a long spine
on the carpus and another near the distal end of the merus; second leg
with a spine on the carpus only. (Rathbun, 1925, modified)

Material examined: 30 specimens from 2 stations: Lobos de Afuera
Island, Peru, January 17, 1935, shore, station 391-35, 6 males, 8 females
(2 ovigerous) ; same locality, February 14, 1938, shore, station 844-38,
8 males, 8 females (5 ovigerous). In addition to the above: 14 specimens
from 9 Galapagos stations (Garth, 1946, p. 403), plus 1 ovigerous female
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not previously recorded from Post Office Bay, Charles Island, 4 fathoms,
February 6, 1933, Velero 111 station 57-33.

Measurements: Largest specimen, male: length 27.8 mm, width in-
cluding spines 27.5 mm, width without spines 22.8 mm, rostrum 7.3
mm, width 4.0 mm, cheliped 32.5 mm, chela 16.6 mm, dactyl 7.8 mm,
height of palm 5.4 mm, ambulatory legs ca. 26.5, 21, 18, and 15.5 mm,
respectively. Female specimen: length 18.4 mm, width including spines
15.8 mm, width without spines 14.3 mm. ,

Color in life: Not available. Color of preserved specimens fuscous.
(Bell)

Habitat: Sandy mud. (Bell) Rocky bottom, along shore covered
with seaweed. (Rathbun, 1910) Rocky shore. (Garth) Peruvian speci-
mens were sponge covered.

Depth: Intertidal; to 2.5 fathoms (Boone), 7 fathoms (Bell), 25
fathoms (Garth).

Size and sex: Males in the present series are from 13.1 to 27.8 mm,
females from 11.2 to 18.4 mm, ovigerous females from 14.2 to 18.4 mm.

Breeding: Ovigerous females were found in Peru by R. E. Coker
in March (Rathbun, 1925) and by the Pelero II] in January and Feb-
ruary. Females with ova were taken in the Galapagos Islands by A. Wol-
lebaek in September (Sivertsen) and by the Pelero IIT in January and
February.

Remarks: Judging from the fact that all Microphrys collected in
Peru by Hancock expeditions were from a single locality, Lobos de
Afuera Island, and of a single species, M. aculeatus, while all obtained
by W. L. Schmitt were from Paita and vicinity and were M. weddelli,
it would appear that the Peruvian littoral may be dotted with isolated
colonies of the two species, separated perhaps by differing ecological re-
quirements.

Microphrys aculeatus is a species having a long rostrum, a long
antennal spine, and relatively few tubercles on the carapace. ‘As com-
pared to M. weddelli, a species without lateral lobes, M. aculeatus bears
three crests instead of three spines on the merus of the cheliped. The
palms of the adult male are more compressed, and the tooth in the gape
is less prominent. As compared to M. platysoma, the other species with
lobes on the side of the carapace, it is a hairy species, the hairs being
particularly noticeable where they arise as tufts from a row of granules
running transversely across the posterior portion of the carapace. The
hepatic and branchial lobes are smooth and polished and have no tendency
to become rimmed. Unlike M. platysoma, the anterior branchial spine
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does not occur at the widest part of the carapace and is as prominent as
the posterior spine. The basal antennal article slopes abruptly from the
slightly incurving spine to the orbit without an intervening step.

‘The above are the species within its Peruvian range from which
Microphrys aculeatus needs to be distinguished. In the Galapagan por-
tion of its range M. triangulatus occurs, M. weddelli being absent.

Microphrys platysoma (Stimpson)
Plate W, Fig. 5; Plate 43, Fig. 3
Milnia platysoma Stimpson, 1860b, p. 180.

Microphrys platysoma, A. Milne Edwards, 1875, p. 62. Streets and
Kingsley, 1877, p. 103. Bouvier, 1895, p. 8. Rathbun, 1901, p. 72
(part: not the Atlantic specimens); 1910, pp. 535, 574, pl
50, fig. 3 (part: not the Peruvian or Galapagos specimens) ; 1924c,
p. 379; 1925, p. 479, pl. 176, figs. 1, 2, text-fig. 140. Crane, 1937,
p. 63; 1947, p. 74. Steinbeck and Ricketts, 1941, p. 467, pl. 32,
fig. 6. Garth, 1946, p. 405, pl. 68, figs. 3, 4; 1948, p. 30.

Pisoides? celatus Lockington, 1877c, p. 66; type localities, L.a Paz,
Mulege Bay, Port [Puerto] Escondido, San José Island, all in the
Gulf of California; types not extant.

Microphrys depressa, Streets and Kingsley, 1877, p. 103. Miers, 1886,
p. 83. (Not Fisheria depressa Lockington.)

Microphrys error Kingsley, 1879a, p. 145; type locality, Lower Cali-
fornia; male holotype not extant. Miers, 1886, p. 83.
Microphrys platisoma, Miers, 1886, p. 83.

Type: Holotype, of undesignated sex, length 11.2 mm, width 8.4
mm, originally deposited in the collections of the Smithsonian Institu-
tion, no longer extant,

Type locality: Cape St. [San] Lucas, Lower California, Mexico;
John Xantus, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: L. Diguet (Bouvier). Gulf of California: Puerto Refugio of
Angel de la Guarda Island, Concepcién Bay, Coronado[s] Island, San
Gabriel Bay and Pt. Lobos of Espiritu Santo Island, El Mogote, and
east of La Paz, Steinbeck and Ricketts (Steinbeck and Ricketts) ; Patos
Island anchorage, 4.5 fathoms, F. Baker, California Academy of Sciences
Expedition (Rathbun, 1924c) ; Santa Inez Bay, Zaca (Crane, 1937);
Mulege Bay, Port [Puerto] Escondido, San José Island, and La Paz,
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W. J. Fisher (Lockington, as Pisoides? celatus) ; La Paz Bay, L. Diguet
(Rathbun, 1925; these are in all probability the specimens reported ear-
lier by Bouvier without precise locality). Revilla Gigedo Islands, Mex-
ico: Clarion Island, Zaca (Crane, 1947). Mazatlan, Mexico, A. Agassiz
{Rathbun, 1925), Costa Rica: Port Parker and Uvita Bay, Zaca (Crane,
1947). Panama: Bahia Honda, Zaca (Crane, 1947) ; Taboga Island,
J. Zetek, and Panama Bay, Meek and Hildebrand (Rathbun, 1925).
Colombia: Gorgona Island, 4skoy (Garth, 1948). Ecuador: Galapagos
Islands: Tower Island, 40-70 fathoms, Velero III (Garth, 1946).

Atlantic analogue: Microphrys antillensis Rathbun.

Diagnosis: Carapace much longer than broad, granules many; two
spines in a transverse line at widest part of branchial region. Lateral
lobes rimmed or collared. Margin of basal antennal article with an outer
lobe. Male first pleopod with keel rounded and well separated from
triangular, pointed tip.

Description: Carapace depressed, tuberculate and granulate; areole
at inner angle of branchial region very finely granulate; two laminiform
processes on the anterolateral wall, one on the hepatic region, the other
on the branchial region, the latter not projecting in an imbricated man-
ner. Surface of hepatic process in one plane, with the anterior end acute
and projecting forward ; sometimes at the middle of the upper edge a
tubercle which projects outward. A spine between the hepatic and bran-
chial processes and below their level; two branchial spines, one on the
posterolateral angle and the other farther in but on the same transverse
line. On the posterior margin a row of tubercles increasing in size toward
the middle, those of the middle pair larger than the others. Rostral horns
slender, directed forward, about one-sixth the length of rest of carapace.
Antennal spines about half the length of rostral spines; the margin of the
antennal segment behind the spine curving outward, forming a shallow
lobe; preocular spines acute, half the length of antennal spines.

Arm with a dentate, laminate superior crest; wrist tuberculate ; palm
less than twice as long as broad ; fingers widely gaping, the pollex being
strongly curved downward. Legs sparsely hairy and with a few spines
and tubercles ; propodal segments with a prominent rounded distal lamini-
form process for articulation of dactylus. (Rathbun, 1925, modified)

Material examined: 93 specimens from 35 stations. (See Table 81)
From 10 miles W of Pta. Malarrimo, Lower California, and Puerto
Refugio, Angel de la Guarda Island, Gulf of California, Mexico, to
Punta Santa Elena, Ecuador, and including Socorro Island of the Revilla
Gigedo group.
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Measurements: Largest specimen, male: length 19.6 mm, width 16.6
mm, rostrum 3.9 mm, width 2.6 mm, cheliped 21.6 mm, chela 9.8 mm,
dactyl 4.5 mm, height of palm 3.2 mm, ambulatory legs ca. 22.1, 16.2,
15.0 and 12.5 mm, respectively. Female specimen: length 16.1 mm, width
12.6 mm. :

Color in life: Carapace plain tan to reddish brown ; chelipeds creamy
white above mottled with pink, or red marbled with white, a band of
bright red across base of fingers; under parts and ambulatories pale
cream, sometimes mottled with pink or red. (Crane, 1937)

Habitat: Under stones at low tide. (Lockington) On sandy bottoms
with weed. {Crane, 1937) In tidepools and in Pocillopora coral. (Crane,
1947) Among rocks at foot of mangroves. (Steinbeck and Ricketts)
White sand and rock bottom. (Garth, 1946) Felero IIl specimens not
obtained intertidally on rocky shore were dredged on sand or coralline
bottom, or were cracked from coral heads.

Depth: Shore to 13 fathoms. The lesser depth of 40 fathoms, rather
than the greater of 70 fathoms, should have been given as maximum for
the species in the Galapagos Islands (Garth, 1946, p. 405), since at
Tower Island the dredge was pulled outward from the shore at Darwin
Bay and dropped off immediately into deeper water.

8ize and sex: The present series contains young from 3.8 mm, males
from 5.7 to 19.6 mm, females from 5.4 to 16.5 mm, ovigerous females
from 11.0 to 16.5 mm. In the smallest specimen examined, 2 4 mm
young, the lobe on the hepatic region is elliptical or crescentic and has
two minute spines pointing downward. In a 5.4 mm specimen the poste-
rior of these spines has disappeared. The anterior spine may persist in the
adult, where it becomes the most prominent feature of the collared lobe,
such supplementary projections as may be added to the upper margin
being secondary. The branchial lobe may have only its anterior margin
elevated, or it may be as distinctly rimmed as the hepatic lobe. The spine
between the two lobes at a lower level is a constant feature. A sharp
inner orbital ridge corresponding to the upper margin of the hepatic lobe
is present in:a few specimens. When the branchial lobe is also imbricated,
the three structures present a remarkable sequence. The laminate crests
of the cheliped begin as a row of spinules in the 4 mm young. It is also
in the very young that the lobe on the outer margin of the basal antennal
article is most apparent.

Breeding : Females with ova were found in the Gulf of California in
August by W. J. Fisher (Lockington), in April by the Zaca (Crane,
1937), from February to May by the Velero 111, and in June by Wil-
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liam N. Smith II. Ovigerous specimens were also collected by Elinor D,
Robson at Changamé, Panama, in May.

Remarks: Prior to the publication of the Zaca Expedition report
(Crane, 1947), which recorded its occurrence at Port Parker and Uvita
Bay, Costa Rica, and Bahia Honda, Panama, Microphrys platysoma
had not been recorded between Mazatlan, Mexico, and Taboga Island,
Panama. The Zaca obtained M. platysoma at Clarion, the Velero III at
Socorro Island of the Revilla Gigedo group. Specimens from Socorro
Island and the Galapagos Islands are alike in having the branchial spines
reduced to inconspicuous tubercles, emphasizing the roundness of the
branchial regions. There is no reason, however, for considering them
distinct from the mainland stock. A specimen from 10 miles W of Pta.
Malarrimo, Bahia Sebastian Vizcaino, Lower California, is atypical in
having the spine of the basal antennal article slenderer, the outer bran-
chial spine shorter, and the outer marginal lobe of the basal antennal
article wanting.

Microphrys triangulatus (Lockington)
Plate W, Figs. 6, 9; Plate 43, Fig. 4
Mithraculus triangulatus Lockington, 1877c, p. 73.
Mithrax triangulatus, Kingsley, 1879a, p. 149. Miers, 1886, p. 86.
Microphrys triangulaius, Rathbun, 1898, p. 578; 1923b, p. 635; 1925,
p. 505, pl. 177, text-fig. 145. Boone, 1927, p. 171, fig. 56. Garth,
1946, p. 403, pl. 63, fig. 6.
Microphrys branchialis, Rathbun, 1902b, p. 285. (Not M. branchialis
Rathbun, 1898.)

Type: “Several specimens, both sexes,” originally deposited in the
collection of the California Academy of Sciences, no longer extant; male
length 16 mm, width 14 mm, female length 13.5 mm, width 12 mm.

Type locality: Gulf of California; W. J. Fisher, collector.

Localities subsequently reported, with collectors: Gulf of California,
Mexico: Agua Verde Bay and San Josef [José] Island, 4lbatross (Rath-
bun, 1923b); off La Paz Bay, 7-8 fathoms, and off Cerralvo Island,
9.5-10 fathoms, Albatross (Rathbun, 1898). Galapagos Islands, Ecua-
dor: Albemarle Island, 12 fathoms, Hopkins-Stanford Expedition
(Rathbun, 1902b, as Microphrys branchialis) ; Charles, Indefatigable,
James, Chatham, and Hood Islands, 0-40 fathoms, Pelero III (Garth).

Atlantic analogue: None.

Diagnosis: Carapace nearly smooth, anterior branchial regions greatly
swollen, spine at lateral angle blunt and conical. Hepatic margins with-
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out spines, sometimes with a cluster of granules. Three blunt teeth on
basal antennal article; rostral, antennal, and preorbital spines shortened.
Cheliped of adult male greatly enlarged, palm inflated, fingers gaping
widely. Male first pleopod with keel evenly rounded and well separated
from short, thickened tip, a supplementary lobe visible in the hiatus be-
tween them. (Not true of Galapagos specimens; see Remarks below.)

Description: Carapace little longer than broad, thick and nodulose,
the nodules ornamented sparingly with low granules, appearing almost
smooth. The largest nodule the anterior branchial; this nodule oblique,
elongate, and overhanging the lateral wall of the carapace. Behind and
below this lobe a short blunt spine or lobe at the lateral angle of the
carapace. The most prominent granules on the anterior portion of the
carapace, namely, two on the summit of each protogastric lobe, a row
of three on each epigastric lobe, one or two at base of each preorbital
tooth. T'wo large tubercles on intestinal region, a submarginal line of
granules extending outward from each.

Rostrum short, deeply divided ; horns broad, inner margin straight,
outer margin convex, sinus narrow. Preorbital lobe little advanced,
blunt, granulate; postorbital cup also little advanced. Basal antennal
segment broad, bearing two broad blunt lobes on the margin, each lobe
outwardly arcuate, also a small subacute tooth at the base of the next or
movable segment, and a tubercle on the ventral surface near the postero-
external angle.

Chelipeds of male very strong, one and two-thirds times as long as
carapace. Arm tuberculate on upper margin and inner and outer surfaces;
wrist nearly smooth; palm unusually high, its upper length about one
and two-thirds times its height; immovable finger a little convex below,
a large tooth on the dactyl a little behind middle of gape. Merus seg-
ments of legs with [two rows of tubercles and occasional irregular tuber-
cles] some conical and subacute; a few of the same on the carpus, from
one to three of these being enlarged; two tubercles on each propodus.
(Rathbun, 1925, modified)

Material examined: 72 specimens from 26 stations. (See Table 82)
From off Concepcién Bay, Gulf of California, to Tres Marias Islands,
Mexico; Acapulco, Mexico; Bahia Honda, Panama. In addition to the
above, 57 specimens from 12 Galapagos Islands stations. (Garth, 1946,
p. 404)

Measurements: Largest specimen, male: length 13.0 mm, width 12.1
mm, rostrum 1.2 mm, width 2.1 mm, cheliped 21.0 mm, chela 10.5 mm,
dactyl 4.9 mm, height of palm 4.9 mm, ambulatory legs 12.5, 10.0, 9.5,
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and 8.0 mm, respectively. Ovigerous female, length 12.8 mm, width
12.2 mm.

Color in life: Carapace light pomegranate on frontal area; other
areas rose. Eye light grape green. Chelipeds olive buff densely overcast
with tiny rose colored dots extending to middle of fingers. Ambulatory
legs similar to chelipeds. Ventral side pale olive buff with a few scattered
spots of rose color. (Petersen, of a specimen from Isabel Island, Mexico)

Habitat: Broken shell, broken coral. (Rathbun) Rock, frequently
with red algae attached; rock and sand; coral, nullipore, and rock.
(Garth) When dredged, Velero III specimens were obtained 6 times
on sandy bottom, 3 times on muddy bottom, and 13 times on nullipore
or coralline bottom. Shell was present in a third of the sand and mud
bottom stations.

Depth: Intertidal to 44 fathoms.

Size and sex: Males are from 4.7 to 13.0 mm, females from 4.5 to
13.3 mm, ovigerous females from 7.8 to 12.8 mm, young from 4.5 mm.

Breeding: Ovigerous females were encountered by Hancock collec-
tors in the Gulf of California in February, March, and May, and by
C. L. Hubbs at Acapulco, Mexico, in September.

Remarks: The occurrence of Microphrys triangulatus, rather than
M. branchialis, at Isabel and Tres Marias Islands shows the value of
critical determinations in underscoring faunal affinities. Here the rela-
tionships are definitely with the Gulf of California, rather than with the
open Pacific coastline, for whereas M. branchialis is represented abun-
dantly on the open coast from Dewey Channel, Lower California, to La
Libertad, Ecuador, and but exceptionally in the Gulf of California, M.
triangulatus is overwhelmingly present in the Gulf and but sparingly
represented elsewhere.

‘The identification of the Acapulco specimens, two females, was made
principally on the strength of the conical lateral spine, and of the Pana-
manian specimens, a pair, by the greatly enlarged cheliped and broadened
palm of the male. The conical spine should not be used without supple-
mentary specific characters in more southerly latitudes, as with Cocos
Island specimens, because Galapagos Islands specimens of Microphrys
triangulatus exhibit a sharp spine like that of M. branchialis (see Rath-
bun, 1925, p. 506). The shortening and widening of the carapace, as
compared to M. branchialis, and the “shoving up” and “smoothing off”
of the branchial prominences, as noted by Rathbun, combine to give the
species its triangulate appearance. When seen in life, brightly colored
and covered with bryozoan or other encrustation, its resemblance to a
coralline alga is striking.
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The male first pleopod of Microphrys triangulatus (Plate W, figs. 6
and 9) shows a prominent lateral swelling that is lacking in M. branchi-
alis (Plate W, figs. 7 and 8). When Galapagan M. triangulatus (fig.
9) and Lower Californian M. branchialis (fig. 8) are compared, how-
ever, the configuration of the apex is seen to be almost identical. Thus
the Galapagos Islands population of M. triangulatus inclines toward
M. branchialis, both from the standpoint of the male first pleopod and
of the lateral spine referred to in the paragraph above.

Microphrys branchialis Rathbun
Plate W, Figs. 7, 8; Plate 44, Fig. 1
Microphrys, sp., Rathbun, 1892, p. 254.

Microphrys branchialis Rathbun, 1898, p. 577, pl. 41, fig. 5; 1910, p.
574 (part: not Galapagos) ; 1923b, p. 635; 1925, p. 502, pl. 176,
figs. 5, 6; pl. 270, fig. 1; text-fig. 143. Crane, 1937, p. 63. Schmitt,
1939, p. 9. Not Rathbun, 1902b, p. 285.

Type: Male holotype, U.S.N.M. No. 21576, length 15.3 mm, width
including spines 14 mm, without spines 11.8 mm.

Type locality : Magdalena Bay, Lower California, Mexico, 12 fath-
oms; Albatross station 2831.

Localities subsequently reported, with collectors Lower Cahforma,
Mexico: off Abreojos Point, 48 fathoms, 4lbatross (Rathbun, 1898);
Magdalena Bay, 10-15 fathoms, Houston (Schmitt); 13.5 fathoms,
Albatross (Rathbun, 1923b). Gulf of California, Mexico: northwest
of Guaymas, Sonora, 22 fathoms, A4!lbatross (Rathbun, 1892, 1898);
Arena Bank, 35-40 fathoms, Zaca (Crane).

Atlantic analogue: Microphrys interruptus Rathbun.

Diagnosis: Carapace coarsely granulate, anterior branchial regions
greatly swollen, spine at lateral angle sharp and slender. Hepatic mar-
gins without spines, sometimes with a cluster of granules. Basal antennal
article with three spines, the middle one elongate, as are rostral and
preorbital spines also. Cheliped of adult male slender, palm not inflated,
fingers not widely gaping. Male first pleopod lacking bulbous swelling at
base of apex, keel triangular and continuous anteriorly with bluntly
pointed tip.

Description: Carapace triangular. Anterior portion of the branchial
region covered by an oblique oblong protuberance, highest on its posterior
portion, sloping gradually downward anteriorly and covered with tuber-
cles. Gastric region with three tubercles on the median line, a cluster of
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three on each side anteriorly, and a transverse row at the posterior end.
One tubercle on the genital region; ten on the cardiac, two being median.
Posterior branchial region with several tubercles, the chief of these
arranged In- two longitudinal rows; posterolateral angle with a spine
curving upward. A row of blunt tubercles above the posterior margin.
Margin of the hepatic region with only a small tubercle; vertical side of
the branchial region with scattered tubercles, and two lines of tubercles
continued to the pterygostomian region. Anterior and lateral regions
hairy. Rostrum deflexed, with two flattened, triangular, acute horns,
pointing directly forward, and separated by a V-shaped sinus reaching
one-half the length of the rostrum. Preorbital tooth blunt, denticulate.
T'wo superior orbital fissures on either side of a rounded lobe ; postorbital
tooth blunt. The basal antennal article bearing at its anterolateral angle
a long, broad, blunt spine or tooth, curved inward and upward and with
crenulated outer margin; a short, blunt tooth at the base of the second
article; a tooth on the outer margin, forming part of the wall of the

-orbit, and two laminate teeth between the outer sinus and the buccal

cavity.

Chelipeds one and one-third times the length of .the carapace in the
male. Upper surface of the merus and carpus with some scattered tuber-
cles; outer surface of merus with a longitudinal row; also two or three
tubercles at the proximal end of the outer lower margin. Palm long and
narrow, margins parallel, superior length twice the width and more than
one and a half times the length of the dactylus. Pollex not bowed down-
ward as in Microphrys platysoma Stimpson. The chelipeds of the female
differing in being more slender and about nine-tenths the length of the
carapace. First pair of ambulatory legs reaching half the length of the
palm of the chelipeds in the male and equaling the chelipeds in the
female. Merus of ambulatory legs armed with spines and tubercles on
the superior and outer or posterior surfaces; carpus with two or three
spines ; margins hairy. (Rathbun, 1898, modified)

Material examined: 166 specimens from 34 stations. (See Table 83)
From Dewey Channel, west coast of Lower California, and from An-
geles Bay, Gulf of California, Mexico, to Santa Elena Bay, Ecuador,
including Cocos Island, Costa Rica.

Measurements: Largest specimen, male: length 23.0 mm, width in-
cluding spines 19.0 mm, width without spines 18.5 mm, rostrum 3.1
mm, width 2.7 mm, cheliped 34.0 mm, chela 17.8 mm, dactyl 8.0 mm,
height of palm 5.8 mm, ambulatory legs 23.6, 19.8, 17.1, and 14.5 mm,
respectively. Female specimen: length 17.2 mm, width including spines
15.0 mm, width without spines 12.8 mm.
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Color in life: Female pinkish olive with manus and dactyls of cheliped
pink. (Crane)

Habitat : Yellow mud ; sand and broken shell ; fine gray sand. (Rath-
bun) Mud; coarse sand with weed. (Crane) Sandy, weedy bottom.
(Schmitt) Of the 33 stations of the Velero IIT and IV, 11 were rocky
bottom, 11 sandy bottom, 5 muddy bottom, and 6 nullipore, coral, or
coralline bottom. In two cases nullipores were present with the rock,
and shell was present with the sand.

Depth: 5-50 fathoms. In contrast to Microphrys triangulatus, not
collected intertidally.

Size and sex: The present series contains young from 4.8 mm, males
from 3.6 to 15.8 mm, females from 5.0 to 13.6 mm, ovigerous females
from 7.1 to 11.7 mm. The smallest breeding females are from Acapulco,
Mexico; the largest are from Cocos Island, Costa Rica.

Breeding : Ovigerous females were encountered off the west coast of
Lower California in February, in the Gulf of California in March, at
Cocos Island, Costa Rica, in January, and in Mexico in February.

Remarks: An 11 mm male from Dewey Channel, west coast of Lower
California, and one of a series of eight, is the most distinctive Micro-
phrys branchialis of many seen. The carapace is elongated, the lateral
spine slender and strong, and the branchial swellings anteriorly sited.
The rostral, antennal, and preorbital spines are long. The tubercles of
the carapace are distinct, particularly the row of five across the gastric
region. The basal antennal article, when viewed ventrally, is seen to
have three spines, the first outstanding. Specimens from the west coast
of Lower California are regarded as typical.

‘The distribution of Microphrys branchialis continues to be coastal,
avoiding the Mexican islands of Isabel and Tres Marias, where M.
triangulatus is found, and continuing from Tenacatita Bay southward,
including the offshore islands of Cocos, Costa Rica, and La Plata, Ecua-
dor. The extension of range of a species previously known only from
the Lower California-Gulf of California region to includé all of the
Panamic province as herein defined, i. e., Magdalena Bay, Lower Cali-
fornia, to Punta Santa Elena, Ecuador, strongly substantiates its desig-
nation by Rathbun (1925) as the Pacific analogue of M. interruptus
of the Caribbean.

The occurrence of Microphrys branchialis in the Gulf of California
is indubitable, records from Guaymas by Rathbun and Arena Bank by
Crane being supported by Pelero III material from Angeles Bay and
Agua Verde Bay. The common Microphrys of the Gulf, however, is
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M. triangulatus, which has spread via Mexican offshore islands to the
Galapagos. The dual role of the Gulf of California in speciation is ap-
parent: it at once serves as a point of origin of autochthonous species
and as a recipient of an overflow of Panamic species.

Genus STENOCIONOPS Desmarest

Stenocionops Desmarest, 1823, p. 266; 1825, p. 153. Guérin, 1825a, p.
484. Rathbun, 1925, p. 448.

Pericera Latreille, 1825, p. 699; type: Cancer furcatus [by error,
fuscatus] Olivier, 1791 = Stenocionops furcata (Olivier), by mono-
typy; 1829, p. 58. Rathbun, 1892, p. 243.

Chorilibinia Lockington, 1877c, p. 69; type: C. angusta Lockington,
1877, by monotypy.

Type: The Atlantic Maia taurus Lamarck, 1818=_Cancer furcatus
Olivier, 1791, type of Stenocionops Desmarest by monotypy.

Description: Carapace subpyriform, rather convex, with dorsal sur-
face uneven, tuberculated or spinous; lateral margins armed with a series
of long spines; preocular spine well developed. Rostrum composed of
two strong spines not deflexed and divergent from base; orbits tubular,
not strongly projecting ; eyes small, retractile within orbits. Basal antennal
article considerably enlarged, armed with one or two small distal spines
or tubercles not visible in a dorsal view. The merus of outer maxillipeds
with distal margin truncate, anterointernal angle emarginate, anteroex-
ternal angle rounded or subacute.

Chelipeds in adult male well developed ; palm elongate and subcylin-
drical or somewhat compressed, not dilated or enlarged; fingers either
with no or with a moderate intermarginal hiatus at the base when
closed. Ambulatory legs moderately elongated, with articles subcylindri-
cal, without spines; dactyli nearly straight.

Abdomen in male distinctly seven-segmented. (Rathbun, 1925)

Range: Eastern Pacific from Abreojos Point, Lower California, and
Rocky Point, Gulf of California, Mexico, to Santa Elena Bay, Ecuador;
Galapagos Islands. Western Atlantic from Cape Hatteras, North Caro-
lina, to Rio de Janeiro, Brazil. Occurs also off West Africa. Shore-150
fathoms.

Key 10 THE PAciric SPECIES OF Stenocionops

la. Rostral horns straight, either long and widely divergent, or
short and closely approximated, but always closest together at
bases
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2a Rostrum long, 14 or more carapace length. Five median

dorsal spines. Hepatic region with only one spine; two
principal lateral branchial spines

3a. Rostral horns widely divergent; rostrum from 14 to

14 carapace length. Never more than three lateral

spines, one hepatic and two branchial . .  beebei

3b. Rostral horns moderately divergent; rostrum about

1 carapace length. Usually an incipient anterior

branchial spine in addition to the three principal lateral

spines . . . . . ovata,under 26 mm

2b. Rostrum short, from 1/, to 1o length of carapace. Nine

median dorsal spines in the adult, with as many as three

lacking in adolescent specimens. Hepatic region with two

or more spines. Three principal lateral branchial spines,

sometimes with accessory spinules . ovata, over 26. mm

1b. Rostral horns curved, arching away from each other, most
closely approximated at midpoints . . . . angusta

Stenocionops angusta ( Lockington), new combination
Plate Y, Fig. 1; Plate 45, Fig. 1

Chorilibinia angustus Lockington, 1877c, p. 69.

Chorilibinia angusta, Miers, 1879b, p. 7; 1886, p. 45. Rathbun, 1925,
p. 309.

Pericera contigua Rathbun, 1892, p. 247, pl. 32, fig. 2; type locallty,
Gulf of California, 21 fathoms, Albatross station 3005; female
holotype, U.S.N.M. No. 16067.

Stenocionops contigua, Rathbun, 1898, p. 577; 1925, p. 451, pls. 162,
163; pl. 266, fig. 2. Crane, 1937, p. 62.

Type: Two males and one female, cotypes; originally deposited in
the California Academy of Sciences, no longer extant ; male cotype length
20 mm, width 12 mm, female cotype length 23 mm, width 15 mm.

Type locality : Gulf of California, Mexico; W. J. Fisher, collector.

Localities subsequently reported, with collectors: Gulf of California,
Mexico: Adair Bay, 11 fathoms, and off San José Island, 21 fathoms,
Albatross (Rathbun, 1892, as Pericera contigua) ; San Lorenzo Channel,
8 fathoms, and inside Ceralbo Island, 10 fathoms, 4/batross (Rathbun,
1898) ; Adair Bay, 11 fathoms, Santa Inez Bay, 30 fathoms, Zaca
(Crane). West coast of Lower California: Magdalena Bay, Hassler
(Rathbun, 1925) ; all the preceding as Stenocionops contigua.

Atlantic analogue: Stenocionops furcata (Olivier).
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Diagnosis: Rostral horns curved, contiguous medially, divergent an-
teriorly. Three lateral marginal spines, one hepatic, two branchial. Four
median dorsal spines. One strong basal antennal spine. Tip of male first
pleopod semicylindrical, grooved, doubling back limply; keel narrowly
acuminate.

Description: Carapace oblong-ovate, narrower at the orbits than
posteriorly ; pubescent ; armed with three lateral spines, one hepatic, two
branchial. Protuberances of the dorsal surface partially concealed and
arranged as follows: Three sharp tubercles in a triangle on the gastric
region, the posterior one median and highest. On each branchial region
two spines or a spine and a tubercle in an oblique line with the postero-
lateral marginal spine, and a sharp tubercle close to the posterolateral
border of the cardiac region. Above the posterior margin a median spine,
and in front of it and on either side a tubercle, often sharp. The cardiac
region either smoothly rounded or surmounted by a sharp spine; occa-
sionally a spine, large in the old, near the anterior border of the branchial
region. Rostral horns curved, contiguous in the middle, separated at
base by a buttonhole slit, terminal halves or less moderately divergent.
Preocular spine prominent, long pointed ; postocular acute. Basal article
of antenna broad, armed with one long triangular spine, parallel with the
preocular spine and visible in dorsal view.

Chelipeds of medium-sized male a little longer than the carapace and
the next pair of legs. In large males the chelipeds much more elongate.
Merus armed with five or six stout spines above, In small specimens the
ambulatory legs diminishing fairly regularly in length from the first to
the last, but in the larger males the first leg very much longer than the
second, (Rathbun, 1892, 1925, modified, of Stenocionops contigua)

The proportionate length of the rostral horns is greater in young
than in adults, males of 33 mm and less having a slender, elongate
appearance. The degree of curvature of the opposed and divergent rostral
horns may vary from nearly parallel to widely arching. While dorsal
spines are usually absent, they are well developed in a male and female
of 16 and 20 mm, respectively. A 40.6 mm female has two hepatic spines
like Stenocionops macdonaldi (=S8. ovata). A 34.8 mm female, perfect
in every other respect, lacks the right lateral spine.

Material examined: 38 specimens from 26 Hancock stations. (See
Table 84) From off Rocky Point, Sonora, to San Lorenzo Channel in
the Gulf of California, and from Magdalena and Almejas Bays, west
coast of Lower California, Mexico.
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Measurements: Largest specimen, male: length 63.5 mm, width in-
cluding spines 47.7 mm, without spines 43.5 mm, rostrum 13.0 mm,
basal width 7.7 mm, width at midpoint 3.6 mm, cheliped 118 mm, chela
56 mm, dactyl 21.7 mm, height of palm 13 mm, ambulatory legs 75, 53,
46, and 38 mm, respectively. Female: length 40.6 mm, width including
spines 30.5 mm, without spines 25.0 mm.

Color in life: Not recorded. .

Habitat: Sand, shell, broken shell, coralline. (Rathbun) Coarse
shelly sand and weed. (Crane) Of the 26 stations of the Pelero ITI
and Velero IV at which the species was collected, 13 were sand bottom,
6 were coralline, 4 were mud bottom, and 3 were rock bottom. Shell was
present with sand in 3 instances, sand with mud in 2, and sand with
rock in one instance.

Depth: Taken once intertidally; otherwise from 2 to 30 fathoms.

Size and sex: Males are from 7.3 to 63.5 mm, females from 8.0 to
40.6 mm, the single ovigerous female 17.7 mm. The cheliped of the 63.5
mm male at 118 mm is almost as long as the 120 mm cheliped of the
72 mm male recorded by Rathbun (1925, p. 455) and compares in
development with that of the 66.4 mm specimen figured by Rathbun
(op. cit., pls. 162, 163). The merus, however, has but four spines above,
not five or six as in the description above. The distal broadening of the
palm to enclose a digital tooth within a considerable gape apparently
occurs only in the very old, for the next smaller specimen, a 42.7 mm
male, has the cheliped elongate but slender.

Remarks: Reasons for considering Chorilibinia angusta Lockington,
known only from the original description, to be identical with Steno-
cionops contigua (Rathbun) rather than with Libinia mexicana Rath-
bun, as Rathbun (1925, p. 310) herself suggested, are as follows:
(1) The orbits are said to be salient and composed of two acute spines.
This is true of Stenocionops but not of Libinia, the orbit of which is not
salient and is composed of a spine and a cup. (2) The external antennal
spine is said to be long and visible in dorsal view in front of the pre-
orbital spine. This is true neither of Libinia mexicana, the antennal spine
of which is not external, nor of Stenocionops ovata or S. beebei, the an-
tennal spines of which are too short to be seen in dorsal view. (3) The
chelipeds are said to be slender and about the same length as the first
walking legs, the merus provided with four tubercles above, the manus
smooth and slender. In Libinia mexicana the chelipeds are considerably
shorter than the first walking legs (in the 25 mm size range), the merus
unarmed, the manus not tapering nor as rough as the other segments.
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(4) The rostrum is said to be long, emarginate at the tip, the bifurcation
extending only one-third its length. In Libinia mexicana of this size the
bifurcation is less than one-third; in Stenocionops ovata the rostrum is
short, while in 8. beebei it is long but divergent from its base. Thus, of
the possible known Gulf of California species, only the one heretofore
known as §. contigua Rathbun meets Lockington’s description of Chorili-
binia angusta. (In the above comparisons, specimens of both sexes and
in the size range of Lockington’s 20 mm male and 23 mm female types
were used.)

With the transfer of its type species, Chorilibinia angusta, to Steno-
cionops, Chorilibinia Lockington falls automatically to Stenocionops
Desmarest; this in spite of the fact that its description calls for “eyes
concealed beneath the rostrum, as in Chorinus and its allies.” Actually,
the eyes of Chorinus are not concealed beneath the rostrum, nor could
the eyes of Lockington’s species be so concealed if the orbits be salient
as described. The fate of the orphaned species from Papua and north
Australia and from the Andamans that have been referred to Locking-
ton’s genus is beyond the scope of this revision. Perhaps the name Choro-
libinia Haswell can be used.

Stenocionops ovata (Bell)
Plate Y, Fig. 2; Plate 44, Fig. 2

Pericera ovata Bell, 1835b, p. 173; 1836, p. 60, pl. 12, figs. 5, So-q.
A. Milne Edwards, 1875, p. 59. Miers, 1886, p. 76.

Libinia macdonaldi Rathbun, 1892, p. 238, pl. 29; type locality, Gulf
of California, 71 fathoms, 4/batross station 3011; male holotype,
U.S.N.M. No. 16071.

Pericera triangulata Rathbun, 1892, p. 246, pl. 32, fig. 1; type locality,
Gulf of California, 29 fathoms, Albatross station 3014; female
holotype, U.S.N.M. No. 16066.

Stenocionops triangulata, Rathbun, 1898, p. 577; 1923b, p. 635; 1925,
p. 461, pl. 165, fig. 1; pl. 266, fig. 1. Garth, 1946, p. 401, pl. 67,
figs. 1, 2; pl. 68, fig. 2.

Stenocionops ovata, Rathbun, 1910, p. 574; 1925, p. 459, pl. 264, figs.
5-7. Boone, 1927, p. 167, fig. 54; 1938, pp. 201, 220, pls. 79, 80.
Garth, 1946, p. 402.

Stenocionops macdonaldi, Rathbun, 1925, p. 460, pl. 268. Crane, 1937,
p. 62.
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Types: Two females, cotypes, originally deposited in the Museum
of the Zoological Society [London] and the Bell Museum, no longer
extant. Length of measured cotype 25.4 mm, width 12.7 mm.

Type locality: Galapagos Islands, 6 fathoms; Hugh Cuming, col-
lector.

Localities subsequently reported, with collectors: Lower California,
Mexico: off Abreojos Point, 48 fathoms, 4lbatross (Rathbun, 1898, as
Stenocionops triangulata) ; Magdalena Bay, 13.5 fathoms, Albatross
(Rathbun, 1923b, as S. triangulata) ; off Redondo Point, 47 fathoms,
Albatross (Rathbun, 1925, as §. triangulata) ; Gulf of California,
Mexico: off Cape Lobos, 76 fathoms, northwest of Tiburon Island, 145
fathoms, and northwest of Guaymas, 71 fathoms, type locality of 8. mac-
donaldi, Albatross (Rathbun, 1892, as Libinia macdonaldi) ; southwest
of Tiburon Island, 29 fathoms, A4lbatress, type locality of Stenocionops
triangulata, and inside San José Island, 33 fathoms, A4lbatross (Rath-
bun, 1892, as Pericera triangulata) ; Arena Bank, 45-55 fathoms, Zaca
(Crane, as Stenocionops macdonaldi).

Panama: Banco Hannibal, Isla Coiba, 40 fathoms, 4lva (Boone,
1938) ; Bay of Panama, 51.5 fathoms, Albatross (Rathbun, 1898, as
Stenocionops triangulata), 33 fathoms, Albatross (Rathbun, 1925, as
8. macdonaldi).

Ecuador: Galapagos Islands: Wenman, Chatham, Indefatigable,
Albemarle, and Hood Islands, 12-150 fathoms, Pelero IIT (Garth, 1946,
as Stenocionops triangulata).

Atlantic analogue: Stenocionops spinimana (Rathbun).

Diagnosis: Adult: Rostral horns short, from one-seventh to one-
twelfth carapace length. Five lateral marginal spines, two hepatic, three
branchial, the latter often with accessory spinules. Nine median dorsal
spines. Tip of male first pleopod convoluted, opening concealed beneath
fold ; triangular keel little advanced but greatly broadened.

Description: Adult: [Carapace rotund and spinous,] hepatic region
separately prominent, the after part of the carapace subspherical. Hairy
covering a very thick and dense pile. Spines conical, blunt or subacute.
Median spines nine: four gastric, one genital, two cardiac, two intestinal,
none on posterior margin, Of the lateral spines, two hepatic (exception-
ally an additional spinule), the anterior the smaller; three anterolateral
branchial spines, the middle one the largest; and two above the postero-
lateral margin, the last one the smaller and sometimes absent. From the
first of these a row of six low spines extending to the middle of the
hepatic region. Another small hepatic spine nearer the margins, some-
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times absent. T'wo large branchial spines, the hinder one in a transverse
line with the anterior cardiac spine and with the spine at the postero-
lateral angle; a smaller, epibranchial spine; one or two small branchial
spines opposite the interval between the two cardiac spines; a spine either
side of the anterior gastric spine ; one or two pairs of small spines between
the orbits. A small subbranchial spine invisible from above and a few
pterygostomian spines. Rostral horns short, triangular, outer margins
slightly converging. [Orbital spines short, orbital opening narrow.]
Basal antennal article with two anterior spines; a spine near outer angle
of buccal cavity.

Four spines and a few tubercles on upper margin of merus of cheli-
ped ; at subequal distances three other rows of tubercles. (Rathbun, 1925,
of Stenocionops macdonaldi, revised to omit comparative references to
8. spinimana)

Young: Carapace triangular-ovate, broadened behind. Median spines
nine, distributed as in the adult, none on the posterior margin; spines
unequal, the largest the anterior cardiac, the two posterior, and the
penultimate gastric. Lateral marginal spines three, large, one hepatic
(hepatic region not enlarged), two branchial, with the spine at the
posterolateral angle the largest and pointing obliquely backward. Two
large spines on the elevated portion of the branchial region; a low spine
in front of each; a spine on either side of the anterior median spine.
Rostral horns widely divergent, at nearly a right angle, regularly taper-
ing to slender tips. Orbital spines narrow. (Rathbun, 1925, of Steno-
cionops triangulata)

Material examined: 10 specimens from 9 stations. (See Table 85)
From Tiburon Island, Gulf of California, Mexico, to Santa Elena Bay,
Ecuador. In addition to the above, 8 specimens from 6 Galapagos stations.
(Garth, 1946, of Stenocionops triangulata)

Color in life: Pink with olive brown pubescence. Chelae dark brown.
(Crane, of Stenocionops macdonaldi from the Gulf of California)

Habitat: Coral sand. (Bell) Green, brown, and yellow mud; fine
gray and yellow sand ; broken shell and sponge. (Rathbun) Coarse shelly
sand with weed. (Crane) Pelero 111 specimens were taken three times
on sand and shell bottom, twice on sandy mud or mud bottom, once on
rocky bottom, and once on coralline bottom.

Depth: 8 to 55 fathoms; in the Galapagos to 150 fathoms; in the
Gulf of California to 145 fathoms. (Rathbun)
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Size and sex: Males are from 15.5 to 66 mm, females from 11.5 to
73 mm, and young from 5.6 mm. Crane (1937) records ovigerous fe-
males from 69.5 to 81.5 mm.

Breeding: Gulf of California in April. {(Crane)

M easurements: For convenience in comparison, measurements of the
largest male and female examined are given in tabular form: (in milli-
meters)

Male Female
Length, including rostrum 66 73
Width, including spines 60 67
Width, without spines 54 58
Length of rostrum 8.0 9.0
Width of rostrum 8.2 8.5
Cheliped 70 70
Chela 30 31.5
Dactyl 13.1 13
Height of palm 5.8 5.6
First ambulatory leg 82 82
Second ambulatory leg 70 _
Third ambulatory leg 62 _—
Fourth ambulatory leg 52 _

Remarks: Evidence has been accumulating to support the suggestion
of Rathbun (1925, p. 461 fI.) that specimens formerly identified as
Stenocionops triangulata are actually the young of 8. macdonaldi. In
recording 12 females measuring 61.5 to 81.5 mm and a single male
measuring 37.5 mm, Crane (1937, p. 62) suggested that a still smaller
specimen be secured before the two species were synonymized. Velero 111
specimens bridge at regular intervals the gap between the 30 mm &.
triangulate and the 93 mm 8. macdonaldi for which measurements were
given by Rathbun (op. cit.). A 73 mm female from Bahia Honda,
Panama, has the two principal hepatic spines but lacks the supplementary
hepatic spinule of the 88 mm holotype of 8. macdonaldi. Its rostrum
is equal to one-eighth the carapace length, instead of one-twelfth. A 66
mm male from Panama has also two hepatic spines and a rostrum equal
to one-eighth of the carapace length. In a 43 mm female from Panama
the anterior hepatic spine is but half the size of the posterior or principal
hepatic spine, and the rostrum is between one-sixth and one-seventh the
length of the carapace.
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Coming to specimens within the size range formerly assigned to
Stenocionops triangulata, a 30 mm female from the Gulf of California
has the required nine median spines, but some of them are reduced to
mere tubercles and the row of six spines trending diagonally inward
from the postbranchial lacks all but the first and last. A 22.5 mm female
and a 15.5 mm male from Port Culebra, Costa Rica, have seven and
five median spines, respectively, and the anterior of the three lateral
branchial spines makes its appearance as a small spine between the now
single hepatic and median branchial spine. An 11.5 mm female from
La Libertad, Ecuador, shows five median spines also; but a 5.6 mm
young from Cocos Island has no median branchial spines and only three
lateral spines. It is apparent that spines are added with age, that lateral
spines appear earlier than median, and that of the two hepatic and three
branchial spines of the adult, the anterior branchial and anterior hepatic
are later additions.

The final question, that of following Boone (1938, p. 220) in
synonymizing both Stenocionops triangulata and 8. macdonaldi to S.
ovata (Bell), has been approached by a careful review of Galapagos
Islands material previously referred to 8. triangulata (Garth, 1946)
in the light of Hancock mainland material previously discussed, and of
such additional specimens as have become available for study. A detailed
comparison of the 40 mm Wenman Island male, referred with a question
mark to 8. triangulata (Garth, 1946, pl. 67), with a 43 mm female from
Jicarita Island, Panama, shows no differences which might be considered
specific, although supernumerary spines are present on all areas in the
Galapagos specimen. The retention of the name §. ovata for a postulated
Galapagos endemic species having exactly eight median and four or five
lateral spines becomes academic in view of the demonstrated acquisition
of median and lateral spines with age in mainland specimens. The diffi-
culty of reconciling the external maxilliped with Bell’s illustration can
be met only by allowing the artist the liberties which he is known to
have taken in other instances.

Stenocionops beebei Glassell
Plate Y, Fig. 3; Plate 45, Fig. 2
Stenocionops beebei Glassell, 1936, p. 214. Crane, 1937, p. 61, pl. 4,
figs. 13-15.
Type: Female holotype, N.Y.Z.S. No. 36,714, length 56 mm, width

including spines 45 mm, without spines 38 mm.



410 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Type locality: 1.5 miles northeast of Cape Pulmo, Lower California,
Mexico; 50 fathoms; Zaca station 136.

Localities subsequently reported, with collectors: Gulf of California,
Mexico: Arena Bank, 35-45 fathoms, Zaca (Crane).

Atlantic analogue: None. A Gulf of California endemic species.

Diagnosis: Rostral horns straight, diverging widely ; rostrum between
one-fourth and one-fifth length of carapace. Three lateral marginal
spines, one hepatic and two branchial. Five median dorsal spines. Basal
antennal article distally biconcave, median ridge spine-tipped, trending
obliquely forward and outward. Tip of male first pleopod elongated,
fleshy, recurving; keel erect, little broadened.

Description: Carapace triangular-ovate; regions tumid, covered with
thick, spongelike pubescence and groups of curve-tipped setae. Rostral
horns widely diverging, at an angle of nearly 78°, regularly tapering to
slender, slightly incurving tips. Supraorbital spine heavy, upturned ; pre-
orbital spine separated from supraorbital by a long narrow sinus. Median
spines five, the anterior very small, the rest large, stout, cylindrical, blunt;
three large, conical, upward-pointing, lateral spines, the hepatic joined
to the smaller subhepatic by a ridge; a pair of stout upward-pointing,
mesobranchial spines, one of them opposite the cardiac region; forming,
with the proximal anterolateral spines and the cardiac spine, a transverse
line of five heavy spines across the carapace at this point; the other bran-
chial spines with the median lateral spines forming a transverse row of
four spines across the carapace at the metagastric region.

Chelipeds almost as long as first ambulatory leg; merus armed on
upper crest with four large spines and a distal lobe; carpus roughened
with a few low tubercles; manus long, cylindrical, tapering, armed with
a single proximally placed tubercle on upper margin ; fingers long, taper-
ing, slightly gaping proximally. Ambulatory legs stout, pubescent ; dactyli
pubescent, curved. (Glassell, modified)

In the largest specimen examined, a 36.2 mm female, the rostrum is
longer than in the holotype, being one-fourth, instead of one-fifth, the
total carapace length. There are but four median carapace spines rather
than five. A 29.2 mm male has but three median spines, the fourth being
represented by a tubercle. From the growth sequence in the related and
better known Stenocionops ovata, it may be concluded that the fourth
tubercle of the 29 mm specimen becomes the fourth spine of the 36 mm
specimen, while an inconspicuous fifth tubercle on the 36 mm specimen
might in time develop into the fifth spine of the 56 mm holotype.
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Material examined: In addition to the holotype in the collections of
the New York Zoological Society, 8 specimens from 6 stations of the
Velero II1, all but one in the Gulf of California. (See Table 86) From
Puerto Refugio, Angel de 1a Guarda Island, to Puerto Escondido in the
Gulf of California, and off Santa Maria Bay, Lower California, Mexico.

Measurements: Comparative measurements of the largest male and
female are as follows: (in mm)

Male Female

Length of carapace 30.0 36.2
‘Width of carapace, including spines 25.5 30.5
Width of carapace, without spines 17.5 21.8
Length of rostrum 9.5 9.5
Width of rostrum 4.7 5.5
Cheliped 28 31

Chela 11.6 13

Dactyl 42 5.0

Height of palm 2.3 24
First ambulatory leg 31 34.5
Second ambulatory leg 235 27
Third ambulatory leg 21.3 24
Fourth ambulatory leg 18 20.5

Color in life: Dull pink. (Crane) In alcohol, spines bright pink,
fingers brown, tips white. (Glassell)

Habitat: On sandy and muddy bottoms. (Crane) Velero III speci-
mens were taken on sandy bottoms in four instances, on shell bottom in
one instance. As with the Zaca specimens, these were decorated with
sponge, hydroids, and algae.

Depth: 15-30 fathoms; to 50 fathoms. (Glassell)

Size and sex: Males in the present series are from 29.2 to 30 mm,
females from 12 to 36.2 mm. The Zaca series included six males meas-
uring from 9.5 to 20 mm, in addition to the 56 mm female holotype.

Breeding : Ovigerous females of the species are unknown.

Remarks: The range of the species has been extended northward in
the Gulf of California to Angel de la Guarda Island, and on the Pacific
side of Lower California to Santa Maria Bay.

Specimens from Tiburon Island, station 566-36, were taken to the
New York Zoological Society for comparison with the type. A male
paratype and three metatypes are in the collection of the San Diego
Society of Natural History.
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Genus MACROCOELOMA Miers

Pericera Milne Edwards, 1834, p. 334 (part). A. Milne Edwards,
1873b, p. 49.
Macrocoeloma Miers, 1879, p. 665. Rathbun, 1925, p. 463.
Type: The Atlantic Pisa trispinosa Latreille, 1825, type of Macro-
coeloma Miers by original designation.
Description: Carapace subpyriform or suboblong, but broadened ante-
riorly by projecting orbits; dorsal surface unarmed, or tuberculated, or
with a few long spines; margins without a series of elongated lateral
spines, but often with a strongly developed lateral epibranchial spine,
preceded by some smaller spines. Spines of rostrum well developed. Eyes
retractile within roomy, projecting, tubular orbits. Antennae having the
basal article considerably enlarged and armed distally with one or two
spines; the mobile portion sometimes concealed by the rostrum, some-
times exposed. Merus of external maxillipeds broader than ischium and
notched at internal angle for insertion of palp.
Chelipeds in the male with the palms enlarged and the fingers either
arched and meeting only at tip or in contact throughout. Ambulatory
legs rather short. (Rathbun, modified)
Abdomen with seven separate segments in both sexes.
Range: From Santa Inez Point, Gulf of California, Mexico, to Bay
of Guayaquil, Ecuador, in the eastern Pacific. From Cape Fear, North
Carolina, to Bahia, Brazil, in the western Atlantic. Fiji Islands (A.
Milne Edwards). Shore to 31 fathoms; in the Atlantic to 163 fathoms.
Kev o THE PaAcirFic AMERICAN SPECIES OF Macrocoeloma

la. Carapace with fewer than seven spines on posterior half. Ros-
trum not deflexed, horns long. Basal antennal spine directed
forward or obliquely outward

2a. Rostral horns subparallel, separated at bases by a narrow

interspace. Posterolateral spines acute, directed backward
and upward. Four dorsal bosses or tubercles arranged in a
diamond. Male first pleopod with an erect, slender keel, tip
elongate . . . . . . . . maccullochae

2b. Rostral horns diverging from bases. Posterolateral spines

blunt, directed outward in young specimens, forward in

adults. Carapace between posterolateral spines deeply sculp-

tured or areolated. Male first pleopod with a bluntly trian-

gular keel, tip of moderate length . . . willosum

1b. Carapace with seven strong spines on posterior half. Rostrum
strongly deflexed, horns short. Basal antennal spine directed
downward . . . . . . . . heptacanthum
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Macrocoeloma maccullochae Garth
Plate Y, Fig. 4; Plate 46, Fig. 1
Macrocoeloma maccullochae Garth, 1940, p. 65, pl. 16, figs. 1-4.
Type: Male holotype, A.H.F. No. 372, length 31.3 mm, width

including spines 20 mm, without spines 17 mm. (See also revised meas-
urements below.)

Tyvpe locality: Isabel Island, Mexico, 10-18 fathoms, Velero IIT
station 747-37.

Additional localities reported: Costa Rica: Playa Blanca [error for
Port Parker], Felero ITI (Garth). Ecuador: La Libertad, Velero ITI
(Garth).

Atlantic analogue: Macrocoeloma trispinosum (Latreille).

Diagnosis: Posterolateral spines acute, directed backward and up-
ward. Rostral horns subparallel, separated at bases by a narrow inter-
space. Basal antennal spine pointing obliquely outward. Carapace with
four dorsal bosses or tubercles arranged in a diamond. Male first pleopod
little constricted below apex, keel erect, slender; tip elongate, semicylin-
drical, channeled, recurving.

Description: Carapace distended, subpyriform, broadened anteriorly
at the orbital level, and covered with a dense, woolly pile interspersed
with longer, yellow, hooked hairs. Gastric, cardiac, and branchial regions
swollen, each surmounted by a large boss or tubercle, the four forming
a perfect diamond. Carapace constricted at the hepatic level; two small
epigastric tubercles. T'wo strong, cylindrical, acuminate postlateral spines,
directed obliquely outward, backward, and upward. A smaller spine on
the posterior border at the mid-point, in front of it a boss or tubercle at
the intestinal level. A total of eight major prominences; with the two
epigastric, ten. Rostral spines long, cylindrical, tapering, not flattened,
contiguous from bases almost to tips; tips sharply divergent, except in
young specimens; length of rostrum about four-fifths times the distance
between the preorbital spines. Orbits tubular, protruding beyond mar-
gins of carapace, postorbital spine extending beyond preorbital. Upper
orbital margin deeply incised, spines separated by a fissure fused distally
but open proximally and extending on to the hepatic region.

Basal antennal article broad, bearing an obliquely directed spine.
Flagellum long, reaching four-fifths the length of the rostrum, its first
two movable segments appreciably thickened. A tubercle at the level of the
green-gland opening; a similar pterygostomian tubercle. Merus of third
maxilliped irregular in outline, anterointernal angle sharply produced,
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anteroexternal angle broadly lobate, merus inserting at a point consid-
erably below the distal extremity of the ischium.

First ambulatory leg much the longest in the male, the remaining
legs gradually diminishing; those of the female rather short; legs cylin-
drical, pubescent, somewhat nodose. Carpus slightly inflated and grooved
superiorly ; dactylus with lower borders spinulous, tip yellow and incurv-
ing. (Garth, 1940)

Supplementary description: Male cheliped considerably longer than
carapace, including rostrum ; merus reaching middle of rostrum, bearing
four equidistant superior spines; carpus nodose; manus cylindrical,
scarcely tapering; dactylus less than one-third length of propodus, fingers
lightly banded at base, gaping proximally, a low tooth in gape, tips
evenly denticulate and slightly incurving.

Male abdomen seven-segmented, a low setose tubercle at middle of
first three or four somites, Male first pleopod with keel similar to, and
nearly as long as, channeled tip, giving apex a distinctly bifid appear-
ance. (See Plate Y, fig. 4)

The young of the species are very slender in proportion to their
width, the slenderness being accentuated by the elongate rostrum and
the produced posterior portion of the carapace. The four bosses arranged
in a diamond are not apparent in the smallest specimens.

Material examined: 10 specimens from 6 stations. (See Table 87)
Isabel and Maria Magdalena Island, Mexico; Port Parker, Costa Rica;
and Santa Elena Bay, Ecuador.

Measurements: Male holotype: length 28.6 mm plus 3.3 mm
(broken tip of rostrum), width without spines 18.6 mm, rostrum (in-
cluding broken tip) 9.0 mm, basal width 3.7 mm, cheliped 35.5 mm,
chela 15.5 mm, dactyl 5.0 mm, height of palm 2.5 mm, ambulatory legs
29.5, 20.8, 17.0, and 16.0 mm, respectively. Female specimen, rostrum
damaged : length 28.5 mm, width with spines 19.6 mm, without spines
16.0 mm.

Color in life: Not recorded.

Habitat: Dredged once on rocky bottom, once on sand and shell bot-
tom, and three times on coralline bottom.

Depth: 10 to 30 fathoms.

Size and sex: The type series, exclusive of a male and female para-
type sent to the U. S. National Museum unmeasured, contains young
from 6.4 mm, males from 9.8 to 31.9 mm, and females from 22.3 to
28.5 mm.
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Breeding: A 21.9 mm ovigerous female from Maria Magdalena
Island, Mexico, has been found since the species was described. It was
obtained by the Velero IIT in May, and is smaller than the nonovigerous
female from Port Parker, Costa Rica, which, if perfect, would measure
well over 30 mm.

Remarks: The slight differences noted in the original description
with respect to specimens from Port Parker, Costa Rica, and La Liber-
tad, Ecuador, now appear to be inconsequential and, but for their re-
moteness from the type locality, Isabel Island, Mexico, these specimens,
together with a 14.6 mm male from La Libertad collected by the Fred
E. Lewis ship Stranger, might well have been designated paratypes.

Macrocoeloma heptacanthum (Bell)

Pericera heptacantha Bell, 1835b, p. 173; 1836, p. 61, pl. 12, figs. 6,
6r-u. A. Milne Edwards, 1873b, p. 55. Not White, 1847, p. 10.

Macrocoeloma heptacantha, Miers, 1886, pp. 79, 81.

Macrocoeloma heptacanthum, Rathbun, 1898, p. 576; 1925, p. 473, pl.
173, fig. 1; pl. 269, figs. 8-11, text-figs. 133, 134.

Type: Male, originally deposited in the Museum of the Zoological
Society [London], and female, originally deposited in the Bell Museum,
cotypes ; neither type is extant. Length of measured cotype 36 mm, width
including spines 40.2 mm.

Type locality: Puerto Portrero, Central America [Potrero Bay,
Costa Rica?], 13 fathoms; Hugh Cuming, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: off Cape San Lucas, 31 fathoms, A4lbatross (Rathbun, 1898).
Panama: Panama Bay, 18 fathoms, 4lbatross (Rathbun, 1898).

Atlantic analogue: Macrocoeloma septemspinosum (Stimpson).

Diagnosis: Carapace with seven strong spines on its posterior half,
postlateral spine directed slightly backward. Rostral horns short, strongly
deflexed. Basal antennal spine pointing downward, not visible dorsally.
Male first pleopod undescribed.

Description: Carapace suboblong, relatively wide behind the orbits
and narrow across the posterolateral angles [as compared to other species,
but still narrower anteriorly than posteriorly]. The seven spines of the
hinder half not very unequal, and five of them, the two pairs of bran-
chial spines and the cardiac spine, forming a nearly transverse line across
the carapace. Of the three median spines the gastric and the cardiac erect,
the intestinal spine curved and directed upward and a little backward.
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The inner branchial spine pointing upward, outward, and backward;
the posterolateral spine pointing slightly backward in a horizontal plane.
Anterior half of carapace including rostrum sloping steeply downward
from the gastric spine; horns short, acute, and widely divergent. . . .
Orbits turned outward and a little forward ; upper and lower margins
deeply incised, anterior and posterior teeth acute . . . Subhepatic spine,
not visible in dorsal view, directed downward and a little outward.

On the basal antennal segment, outside the insertion of the next seg-
ment, a slender-pointed spine not visible from above, on account of the
inclination of the front. On the ventral surface of the carapace, just out-
side the posteroexternal angle of the basal segment, a small spine and
behind it a spine at the angle of the buccal cavity. These three spines in
the same longitudinal line.

Arm of the cheliped having a slender spine at either end of the
outer margin; wrist rough with small, low tubercles. (Rathbun, 1925,
modified)

Material examined: None. A very young specimen so labeled by
Rathbun from among Schmitt Ecuadorean material proved to be a Micro-
phrys with a “heptacanth” sponge covering.

Measurements: Bell’s male type measured 38 by 43 mm, a young
female measured by Rathbun 10.6 by 10.6 mm.

Color in life: Unknown. In preservative the color is light brown,
covered with darker hair; the chelipeds reddish. (Bell)

Habitat: On sand. (Bell) Rocky; gray sand and broken shell.
(Rathbun)

Depth: 13 to 31 fathoms,

Remarks: Rathbun (1925, p. 473) calls attention to the discrepancy
between the two small specimens at hand and Bell’s figure, which shows
a good-sized marginal hepatic spine not mentioned in his description.
This may represent only the difference between young and adult, or it
may be a distortion in perspective of the subhepatic spine alluded to by
Rathbun in the above description.

Macrocoeloma villosum (Bell)
Plate Y, Fig. 5; Plate 46, Fig. 2
Pericera villosa Bell, 1835b, p. 173; 1836, p. 59, pl. 12, figs. 4, 4k-n.
A. Milne Edwards, 1875, p. 59. Nobili, 1901, p. 30.
Pericera fossata Stimpson, 1860b, p. 181 ; type locality, Cape San Lucas,
Lower California, Mexico; female holotype not extant. A. Milne
. Edwards, 1873b, p. 53. Bouvier, 1895, p. 7.
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Macrocoeloma villosa, Miers, 1886, p. 79 (synonymy includes Pericera
fossata Stimpson).

Macrocoeloma villosum, Rathbun, 1910, pp. 574, 616; 1925, p. 482, pl.
269, figs. 4-7, text-fig. 135. Crane, 1937, p. 63, pl. 3, fig. 12.

Type: Male, originally deposited in the Museum of the Zoological
Society [London], and female, originally deposited in the Bell. Museum,
cotypes; neither type is extant. Length of measured cotype 40.2 mm,
width including spines 40.2 mm.

Type locality : Bay of Guayaquil, Ecuador, 11 fathoms; Hugh Cum-
ing, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: L. Diguet (Bouvier) ; Cape San Lucas, John Xantus (Stimp-
son, as Pericera fossata). Gulf of California, Mexico: Santa Inez Point,
Zaca (Crane). Ecuador: Santa Elena Bay, E. Festa (Nobili).

Atlantic analogue: Macrocoeloma subparallelum (Stimpson).

Diagnosis: Posterolateral spines blunt, directed outward in young,
forward in adults. Rostral horns diverging from bases. Basal antennal
spine pointing forward. Carapace without dorsal spines but covered with
dense pile, posteriorly sculptured or areolated. Male first pleopod stout,
slightly constricted at base of bluntly trianglar keel, tip channeled, mod-
erately elongate, little recurving.

Description : Surface everywhere covered with a uniform short, dense,
closely-adhering pubescence. A few curled setae on the rostrum, and on
the concave anterolateral slopes of the carapace. Lateral processes long,
blunt, and a little curved forward. Regions of the carapace protuberant
and separated by very deep sinuous pits or channels, appearing somewhat
as if eaten out; but the protuberances themselves not vermiculated.
Rostrum as long as the distance between the eyes; horns diverging,
the distance between their tips equaling about two-thirds that between
the orbits. Spine of the basal [article] of the antennae slender, and reach-
ing considerably beyond the preorbital tooth.

Abdomen in the female showing a deep, vermiculated furrow on each
side of the median rounded ridge, also channelled sutures. (Stimpson,
modified, of Pericera fossata)

A 16.1 mm male from Agua Verde Bay, Gulf of California, resem-
bles the 9.6 mm male from near Santa Inez Point (Crane, 1937, pl. 3,
fig. 12) in having the postlateral spines directed slightly backward instead
of forward. Comparison with a 20.7 mm male from Salinas (U.S.N.M.
No. 70942), smallest in the Ecuadorean series, shows this to be the
normal condition in the young. The Agua Verde Bay specimen, how-
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ever, differs from all Ecuadorean specimens in the elongate rostrum,
which is over one-fourth the total carapace length, the close approxi-
mation of the rostral horns, and the more posteriorly placed lateral
spine, If these characters persist in the adult, as suggested in Stimpson’s
description of a female from the Gulf of California, given above, his
Pericera fossata should be withdrawn from synonymy and applied to the
northern species.

Material examined: Allan Hancock expeditions material: 3 speci-
mens from 3 stations. (See Table 88) Agua Verde Bay, Gulf of Cali-
fornia, Mexico, and Manta, Ecuador. U. S. National Museum material :
Salinas, Ecuador, September 12-14, 1926, Waldo L. Schmitt, collector,
3 males and 1 female.

Measurements: Largest specimen, male: length 40.6 mm, width in-
cluding spines 41.5 mm, width without spines 31 mm, rostrum 10.0
mm, width 9.0 mm, cheliped 51.5 mm, chela 23 mm, dactyl 9.5 mm,
height of palm 6.5 mm, ambulatory legs 41, 32, 29, and 26.5 mm,
respectively. Female specimen: length 24.1 mm, width including spines
24.2 mm, width without spines 17.5 mm.

Color in life: Not known. In preservative the male is a brown red,
the red predominating on the outer surface ; the female is a darker brown
without any admixture of red. (Bell) Dark buff, inclining to brownish.
(Stimpson, of Pericera fossata)

Habitat: Sandy mud. (Bell) From floating weed. (Crane) Velero
IIT specimens were obtained once intertidally on a sand and rock beach,
once from a reef over which the surf was breaking, and once by means
of a clam rake from a protected shore. The Schmitt specimens are be-
lieved to have been shore collected.

Depth: Intertidal. To 11 fathoms. (Bell)

Size and sex: Males in the present series are from 16.1 to 40.6 mm
the single female measures 24.1 mm and is without ova.

Remarks: Macrocoeloma villosum is another species of which Rath-
bun (1925) possessed no specimen for illustration. Previously known
specimens included Bell’s 43 mm male type from the Bay of Guayaquil,
Stimpson's 33.5 mm female from Cape San Lucas, and Nobili’s 45.5
mm male and 35 mm female from Santa Elena Bay, Ecuador. Of these
only Nobili’s specimens are extant. The situation has been remedied as
of late by the collecting activities of Waldo L. Schmitt, the Zaca, and
the Velere 111. However, the fact that specimens continue to come from
two widely separated localities, Ecuador and the Gulf of California, and
that these show consistent variation, may indicate that two species should
be recognized, rather than one, as at present.
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Genus HEMUS A. Milne Edwards

Hemus A. Milne Edwards, 1875, p. 88. Rathbun, 1901, p. 62; 1925,
p. 345.

Type: The Atlantic Hemus cristulipes A. Milne Edwards, 1875,
by monotypy.

Description: Carapace thick and swollen; longer than broad. Ros-
trum small; no preorbital spines; orbit incomplete below. The second
and third [first and second movable] articles of the external antennae
remarkably expanded and flattened, resembling an external maxilliped ;
the multiarticulate flagellum inserted at the external angle of the third
[second movable] article. Merus of the external maxillipeds long and
little dilated outwards; exognath very broad in its basilar and middle
portion, and narrowing near its extremity. Chelipeds small, fingers
slightly gaping, strongly turned inwards near their extremity, but
scarcely spoon-shaped. Ambulatory legs short, but very strong; merus
decorated with cristiform extensions; dactyls large, very much curved,
but devoid of denticulations below. (A. Milne Edwards, modified)

Dilated legs fitting together in such a way that with the antennal
peduncle and the deflexed rostrum, they form a large cavity underneath
the body. (Rathbun, 1925)

Abdomen seven-segmented in both sexes.

Range: Eastern Pacific from Puerto Refugio, Angel de la Guarda
Island, Gulf of California, Mexico, to Bay of Santa Elena, Ecuador.
Western Atlantic from Cape San Blas, Florida, to Curagao, Nether-
lands West Indies. Shore to 32 fathoms.

Key 1o THE PAciFic Species oF Hemus

1a. Tips of rostrum closely approximated. Cardiac region high,
encroaching on branchial and intestinal regions. T'wo lateral
teeth. Meral shields narrow, surfaces convex. Second free an-
tennal segment small, oblique. Male first pleopod simple .
e« o+« + +« « « « « « « . analogus
1b. Tips of rostrum widely separated. Cardiac region high, but not
extending onto branchial and intestinal regions. Three lateral
teeth. Meral shields wide, surfaces concave. Second free antennal
segment larger, transverse. Male first pleopod doubly flanged.
e+ + e« « & o+ &« « « « & « . [finneganae
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Hemus analogus Rathbun
Plate Y, Fig. 6; Plate 47, Fig. 1
Hemus analogus Rathbun, 1898, p. 573; 1925, p. 347, pl. 124, figs. 2, 3.
Not Finnegan, 1931, p. 623.

Type: Female holotype, U.S.N.M. No. 21573, length 8.2 mm,
width 6.5 mm.

Type locality: Southern part of Gulf of California, Mexico, 10
fathoms, Albatross station 2828.

Localities subsequently reported, with collectors: Known only from
the southern part of the Gulf of California, in the vicinity of Latitude
24° N. Specimens from Taboga Island, Bay of Panama, reported by
Finnegan, are believed to belong to the following new species.

Atlantic analogue: Not the Pacific analogue of Hemus cristulipes
A. Milne Edwards, as stated by Rathbun (1925, p. 345), but a Gulf
of California endemic species.

Diagnosis: Front narrow, sides arched, tips approximated. Orbits
raised, not deeply indented, no preorbital granule. Cardiac region high,
encroaching on branchial and intestinal areas; two indistinct lateral
teeth. Meral shields narrow, convex, margins weakly denticulate. Sec-
ond movable antennal segment small, oblique. Male first pleopod with-
out lateral flange.

Description: Carapace widest at branchial level, hepatic margins
parallel, gastrocardiac ridge irregularly sculptured, cardiac region grossly
protuberant, encroaching upon adjacent branchial and intestinal regions,
carapace otherwise smooth and microscopically punctate. Front small,
triangular, deflexed, edges slightly convex, a median granulate ridge, the
terminal granule forming, with two closely approximated outer gran-
ules, a minute tridentate tip. Orbits swollen, considerably elevated above
front, margins not deeply indented, anterior angles rectangular, a closed
superior fissure. First movable antennal segment longer than broad, outer
margin arching parallel to margin of front, finely crenulate, and hairy;
second movable article small and obliquely directed ; of the flagellar arti-
cles only the first cylindrical and swollen. Hepatic regions smooth, con-
cave, not prominent, anterior portion of carapace, as outlined by the
orbits and the anterolateral margins, rectangular. Gastric region elevated,
roughly triangular with backward-pointing apex, contour broken by a
complex series of sculptured ridges extending onto the high and domi-
nant cardiac region. On either side of the narrowest point of the gastro-
cardiac ridge a slight depression, laterally a branchial ridge leading to
the larger of two marginal prominences. A similar but smaller ridge
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extending from the sides of the cardiac elevation to the smaller marginal
tooth, postlateral in position. No anterior lateral protuberance. A ridge
of granules defining the intestinal region.

Basal antennal article broad, produced anteroexternally, and termi-
nating in a granule resembling a tooth. External maxilliped with merus
longer than ischium, outer external angle greatly expanded and rounded,
palp appearing to arise from midpoint of concave inner surface. Palpus
with first segment broadened slightly, second cylindrical, third insignifi-
cant; all three segments hairy.

Male cheliped weak, manus slightly compressed, tapering distally,
fingers slender, incurving, denticulate, tips almost spooned. Ambulatory
legs short, decreasing regularly in length from first to last; meral seg-
ments but moderately broadened for the genus; posterior margins of
lamellae differing from anterior only by their coarser denticulation, a
median granulate ridge extending the length of each merus; carpi simi-
larly ridged; propodi likewise ridged but without granules; denticles
strongly curved, tips corneous.

Male abdomen with seven free segments, the last four slender; tip
narrowly triangular. Male first pleopod slender, tapering to a blunt
point extending little beyond aperture, lateral flanges not present. (See
Plate Y, fig. 6)

Material examined: 14 specimens from 6 stations, all but one in the
Gulf of California. (See Table 89) From Isla Partida to San Gabriel
Bay, Espiritu Santo Island, Gulf of California; Tenacatita Bay, Jalisco,
Mexico.

Measurements: Male specimen: length 8.0 mm, width 6.4 mm,
length of rostrum 0.9 mm, width 1.2 mm, cheliped 5.0 mm, chela 2.2
mm, dactyl 0.85 mm, height of palm 0.55 mm, walking legs 6.5, 6.0,
5.5, and 4.8 mm, respectively. Female specimen: length 8.4 mm, width
7.0 mm. :

Color in life: Unrecorded.

Habitat: Mud with shell and sand ; rock with sand.

Depth: 1-35 fathoms. .

Size and sex: Males in the present series range from 4.7 to 8.0 mm,
females from 5.0 to 8.7 mm, ovigerous females from 6.4 to 8.0 mm.

Breeding: Ovigerous females were encountered by the Velero 111
in May and by the Pelero IV in March in the Gulf of California.

Remarks: It is believed that the above redescription is warranted in
view of the fact that the original description, based upon the erroneous
assumption that Hemus analogus was the Pacific analogue of H. cris-



422 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

tulipes A. Milne Edwards, gives only comparative differences between
the two species. Now that the true analogue from the Bay of Panama is
known, Rathbun’s species takes its rightful place as a Gulf of California-
northwest Mexico endemic species, and as such is deserving of inde-
pendent description. It is the Panamanian species which needs point by
point comparison with its Atlantic counterpart.

Hemus finneganae, new species
Plate X, Figs. 1-6; Plate Y, Fig. 7; Plate 47, Fig. 2

Hemus analogus Finnegan, 1931, p. 623. Not H. analogus Rathbun.

Type: Male holotype, Cat. No. 100918, U. S. National Museum,
from off South Viradores Islands, Puerto Culebra, Costa Rica, 10 fath-
oms, February 25, 1934, Velero III station 257-34; ovigerous female,
allotype, same locality, 3-10 fathoms, February 24, 1934, Velero III
station 254-34. See also Material Examined below.

Measurements: Male holotype: length 6.7 mm, postorbital width
3.3 mm, branchial width 6.0 mm, frontal length 0.7 mm, frontal width
1.1 mm, length of first meral shield 2.6 mm, width 1.6 mm. Female
specimen (not allotype) : length 9.4 mm, width 8.9 mm.

Diagnosis: Front broad, sides straight, tips well separated. Orbits
low, deeply indented, a preorbital granule or granules. Cardiac region
high, but not encroaching on adjacent areas; three distinct lateral teeth.
Meral shields broad, concave, margin strongly denticulate. Second mov-
able antennal segment large, transverse. Male first pleopod with a
double lateral flange.

Description: Carapace distended, cardiac and gastric regions promi-
nent, widest at postbranchial level, constricted at hepatic level, micro-
scopically punctate, and roughly granulate. Rostrum broad, little de-
flexed, truncate-triangulate, its straight sides culminating in a pair of
well-separated bead granules, a shallow sulcus inside each margin and
a row of minute granules on either side of a slight median groove. Orbits
deeply indented, a closed fissure on superior border, margins granulate,
two larger granules at the obtuse anterior angle in place of a preorbital
tooth or spine. First movable article of antenna almost as broad as long,
flaring posteriorly, and outwardly fringed with hairs. Second movable
article inserting at anterointernal angle of, and bent at right angles to,
first, the cylindrical, multiarticulate flagellum appearing to arise from
its lateral, rather than its anterior, margin. Gastric and cardiac regions
elevated, joined by an hourglass constriction, opposite on either side a
reniform depression containing anteriorly a hair-tipped papilla and pos-
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teriorly a cluster of hooked hairs. Hepatic areas concave, margins
anteriorly converging, edges granulate, a prominent constriction between
hepatic and branchial regions. Branchial areas wide, relatively low, the
few tubercles arranged in patterns accentuating the relief. Three lateral
prominences, the median by far the largest, subacute, and located at the
widest portion of the carapace, the posterior similar but smaller, the
anterior little more than a tubercle. Carapace arching broadly posteri-
orly, intestinal region with a few clustered granules disposed trans-
versely. The cardiac region, although high, not encompassing any of the
branchial or intestinal area, as in Hemus analogus.

Basal article of antenna broader than long, produced anteriorly and
externally to form a partial floor for the orbit; orbit incomplete beneath.
External maxilliped slender, merus equaling ischium in length, narrow
proximally, broadening distally and outwardly into an arc forming the
anterior as well as the exterior border and extending well forward of
the insertion of the cylindrical, 3-segmented palp, each article of palp
bearing a medial, distal tuft of hair. Exognath of maxilliped, especially
basal portion, more robust than endognath.

Chelipeds feeble in both sexes, tips of fingers incurving, denticulate,
with little or no gape. Walking legs robust, decreasing regularly in
length from first to fourth, the meri broadened above by means of a
granulate ridge and below by means of a lamellate projection, the edge
irregularly serrate and denticulate. Superior surfaces of lamellae slightly
concave and superficially smooth, not convex and ridged as in Hemus
analogus, with microscopic surfacing similar to that of the depressed
regions of the carapace. Each successive merus fitting snugly against the
preceding, that of the first leg conforming with the contour of the
hepatic margin. Carpi continuing above the granulate ridge and below
the denticulate lamella of the merus and carrying distally a protuberance
repeated medially on the longer and similarly ornamented propodi.
Dactyli stout and strongly curved, the tip of each with a corneous ridge
beneath in place of denticles.

Male abdomen with seven free segments, the first three ornamented
with granules, broadest at segment three, last segment narrowly trian-
gular. Male first pleopod with a double lateral flange, opening terminal.
(See Plate Y, fig. 7)

Material examined: 18 specimens from 16 stations. (See Table 90)
Although the species ranges from Angel de la Guarda Island, Gulf of
California, and Puerto San Carlos, Sonora, Mexico, to Santa Elena
Bay, Ecuador, including the Revilla Gigedo Islands, only specimens
from the type locality, Costa Rica, and from adjacent northern Panama
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are designated paratypes. This includes material from 'stations 249-34,
478-35, 457-35, and 959-39. '

Color in life: Carapace vinaceous purple. Legs purplish gray, lighter
towards dactyls. Ventral side dull purple gray. Eggs scarlet red. (Peter-
sen, of a female from Taboga Island, Panama)

Habitat: Of the 13 stations for which bottom data are available for
the species, Hemus finneganae was recovered 5 times from rock, 3 times
from sand, once from mud, and 4 times from organic (coral, coralline,
and nullipore) bottom. Shell was present with both the rock and the
sand.

Deptk: Shore to 32 fathoms.

Size and sex: Male specimens range from 4.0 to 6.7 mm (the holo-
type), females from 4.5 to 10.0 mm, ovigerous females from 5.7 to 8.0
mm. The largest specimens are not from the Gulf of California, as is
usually the case, but were obtained at Bahia Honda, Panama, station
959-39.

Breeding : Ovigerous females were encountered by the Velero II1 at
Clarion Island, Mexico, in January, in Costa Rica and Ecuador in
February, and in Panama in May.

Remarks: A critical reexamination of the Hancock series of Hemus
revealed two Pacific species: the one, which is the true H. analogus
Rathbun, apparently restricted in range to the peninsular side of the
Gulf of California, and Tenacatita Bay, Mexico, the other, here pro-
posed as a new species, ranging widely from northern Mexico to Ecuador,
but most abundant in the Bay of Panama. Out of purely geographical
considerations the latter species, rather than the former, would appear to
be the strict analogue of the Atlantic H. cristulipes A. Milne Edwards;
but fortunately this relationship is supported by morphological resem-
blance, as indicated by further refinement in key and diagnostic charac-
ters over those given by Rathbun for separating H. analogus from H.
cristulipes.

The proposed new species appears ta surpass either of its congeners
in elaborateness, the lamellate projections of the meral segments of the
ambulatory legs being strongly crenulate and denticulate, as shown by
the accompanying illustration (Pl. X, fig. 1). Other valid distinctions
are apparent in the three lateral projections of Hemus finneganae as
against two in H. cristulipes, and the prolongation and arching of the
merus of the third maxilliped in the new species. The male first pleopod
of H. finneganae has a double lateral flange as distinguished from the
simple pleopod of H. analogus; the pleopod of H. cristulipes differs
radically from either.




PART 1 GARTH : PACIFIC OXYRHYNCHA 425

Genus THOE Bell

Thoe Bell, 1835b, p. 170. A. Milne Edwards, 1878, p. 120. Rathbun,
1925, p. 347.

Platypes Lockington, 1877b, p. 41; type: P. edentata Lockington, 1877 =
Thoe sulcata Stimpson, by monotypy.

Type: Thoe erosa Bell, by monotypy.

Description: Carapace little elongate, depressed, its surface lobulate;
interorbital region broad; rostrum scarcely advanced, no preorbital
spines ; supraorbital border without spines. Basal article of the external
antennae short and extremely broad ; second article somewhat flattened,
nearly reaching the extremity of the rostrum, and inserted at the sides
of the latter at a great distance from the orbit. External article of the
outer maxillipeds, or exognath, much broadened in its middle portion.
Sternal plastron nearly circular.

Chelipeds of the male long and strong. Manus laterally compressed ;
the fingers, excavated into a spoon shape, leaving between them, when
close together, a more or less considerable space varying according to
sex and age. In young individuals and in females the fingers in contact
for most of their length.

Ambulatory legs heavy; merus decorated with longitudinal crests;
propodus and dactylus remarkably small and bearing some nodosities.
Second pair of legs [first ambulatories] notably longer than the others;
the fifth pair [fourth ambulatornes] very small. (A. Milne Edwards,
modified )

Abdomen seven-segmented in both sexes. (Bell)

Range : Eastern Pacific from Tepoca Bay, Sonora, Mexico, to Santa
Elena Bay, Ecuador; Revilla Gigedo and Galapagos Islands. Western
Atlantic from Key West, Florida, to Curagao, Netherlands West Indies.
Shore to 2.5 fathoms.

KEY 1o THE Paciric Species oF Thoe

la. Only one anterior tooth or lobe on the basal antennal article.
Tooth in gape of mature male cheliped bicuspid. A double row
of deep excavatlons on the arm . . . . . . erosa

1b. Two anterior teeth or lobes on the basal antennal article
2a. Tooth in gape of mature male cheliped simple. A superior
_row of spinules on meri of walking legs. Outer row of
excavations on arm deep as inner row .  sulcata sulcata
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2b. Tooth in gape of mature male cheliped tricuspid. Spines of

meri of walking legs reduced to granules or wanting, Quter
row of excavations on arm obsolescent ..

e e e e v« o« « « W« < . sulcata panamensis

Thoe erosa Bell

Thoe erosa Bell, 1835b, p. 171; 1836, p. 48, pl. 9, fig. 4, 4k-0. Nobili,
1901, p. 30. Rathbun, 1910, p. 575 (part: not Panama); 1925,
p. 351, pl. 249, figs. 1-6. Boone, 1927, p. 149, text-fig. 145. Garth,
1946, p. 386.

Type: Syntypes of both sexes, originally deposited in the Museum of
the Zoological Society [London] and Bell Museum, no longer extant.
Length of measured syntype 10.6 mm, width 8.5 mm.

Type locality: Galapagos Islands, 7 fathoms, sandy mud; Hugh
Cuming, collector.

Localities subsequently reported, with collectors: Ecuador: Santa
Elena Bay, E. Festa (Nobili).

Atlantic analogue: None.

Diagnosis: Only one anterior tooth or lobe on basal antennal article.
A double row of deep excavations on arm. Fingers strongly arched ; gape
entire except for one tooth on dactyl.

Description: Carapace somewhat triangular, longer than broad,
rounded behind, depressed, horizontal, covered with low tuberosities;
the lateral margin without teeth, perpendicular. Rostrum minute, taper-
ing to the point, point slightly divided. Orbits nearly round, without
teeth, with three small fissures, one above the inner canthus, another at
the outer angle, and the third beneath. Eyes subretractile, globose,
smaller than the base of the peduncle. [Antennules] lodged in a fossa,
anteriorly divided by a tooth projecting backwards and longitudinally
excavated. [Antennae] with the basilar [article] very broad, produced
forward and backwards, the movable portion three times as long as the
rostrum and ciliated on the inner side. External [maxillipeds] with the
[exognath] expanded at the outer margin; [ischium] of [endognath]
nearly rhomboidal, with entire margins, ciliated on the inner margin;
[merus] without any emargination for the insertion of the palp.

[Chelipeds] in the male longer and much more robust than the
[ambulatory legs]. The arm with a [double] series of quadrilateral
excavations on the upper and outer surfaces diminishing backwards.
Hands smooth, carinated beneath, the fingers meeting only at the point,
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not excavated or serrated, but with a single tubercle near the middle of
the moveable finger: [walking legs] flattened above, longltudmally
rugose, the sides furnished with rather long hairs.

Abdomen in both sexes seven-segmented. In the male, the third to
the sixth segments scarcely broader than the first and second. (Bell,
modernized terminology)

Measurements: Type specimen, length 6 lines (13.5 mm), width
5 lines (11.3 mm). (Bell) Santa Elena Bay male: length 10 mm, width
8.75 mm. (Nobili)

Color: Light yellowish brown above, paler beneath. (Bell)

Habitat: Sandy mud.

Depth: 7 fathoms.

Remarks: While the writer has not seen Nobili’s Santa Elena Bay
specimens, a specimen of Schmitt’s from Salinas, Ecuador, on Santa
Elena Bay, is unhesitatingly placed as T'hoe sulcata panamensis. It would
appear to follow, then, that the Nobili specimens are also referable to
that species and subspecies. This leaves only the question of whether
Bell's Thoe erosa should be retained for a hypothetical Galapagos en-
demic species having (1) a bicuspid tooth on the dactyl, (2) a double
row of deep excavations on the merus of the cheliped, and (3) but one
anterior tooth or lobe on the basal antennal article. From the discussion
on geographic variability under T sulcata panamensis (which see) it is
apparent (1) that mature males from the Bay of Panama show the
bicuspid tooth, (2) that, while the double row of deep excavations is
usually associated with mature males of T'. s. sulcata, well developed pits
are found in males from isolated populations as far south as Nicaragua,
and (3) in the opinion of the writer, the accuracy of Bell’s drawings is
not such that the absence of a second tooth or lobe on the basal article
of the antenna can be depended upon. In the continued absence of
specimens of Thoe from the Galapagos Islands, it becomes increasingly
apparent that Cuming’s T'. erosa may have been taken somewhere in the
Bay of Panama, perhaps at Santa Elena Bay, in which event Bell’s
name, rather than Stimpson’s or Nobili’s, would be applicable to the
mainland species.

Thoe sulcata sulcata Stimpson
Plate Y, Fig. 8; Plate 47, Fig, 3
Thoe sulcata Stimpson, 1860b, p. 177. A. Milne Edwards, 1875, pl. 19,

figs. 5-5¢; 1878, p. 121. Streets and Kingsley, 1877, p. 104. Rath-
bun, 1910, p. 575 (part: not the Panama Bay locality) ; 1923b, p.
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635; 1924c, p. 379; 1925, p. 349, pl. 125, figs. 3, 4. Crane, 1937,
p. 59. Steinbeck and Ricketts, 1941, p. 466, pl. 24, fig. 2.
Platypes edentata Lockington, 1877b, p. 41; type locality, Mazatlan,
Mexico ; type, originally in C.A.S., no longer extant; 1877c, p. 65.
Thoe sulcata sulcata, Crane, 1947, p. 71, text-fig. 2B.

Type: 9 males, 3 females, cotypes, M.C.Z. No. 1222. Length of
measured cotype 22.8 mm.

Type locality: Cape St. [San] Lucas, Lower Cahforma, Mexico;
John Xantus, collector.

Localities subsequently reported, with collectors: Mexico: Gulf of
California: Tepoca Bay, Sonora, Fred Baker (Rathbun, 1924c); San
Francisquito Bay, A4lbatross (Rathbun, 1923b) ; Pt. Lobos of Espiritu
Santo Island, El Mogote, La Paz, and Pulmo Reef (Steinbeck and
Ricketts) ; Arena Bank, 2.5 fathoms, Zaca (Crane, 1937). Revilla
Gigedo Islands: Clarion Island, Zaca (Crane, 1947). Mainland south
of Cape Corrientes: Mazatlan, Hy. Edwards (Lockington, as Platypes
edentata) ; A. Agassiz (Rathbun, 1925) ; Chamela Bay, Tenacatita Bay,
and Sihuatenejo, Zaca (Crane, 1947); Puerto Angel, C. R. Orcutt
(Rathbun, 1925).

Atlantic analogue: Thoe puella Stimpson. [This more strictly of
the following T. s. panamensis than of the parent species.]

Diagnosis: Merus of chelipeds with two longitudinal rows of deep
excavations ; meri of walking legs with a superior row of spines. Two
anterior marginal lobes on basal antennal article. Dactylar tooth in gape
of manus slender, cylindrical. Male first pleopod without subterminal
spur. :
Description: Of larger size than Thoe puella; anterolateral margins
more convex ; areolations and berry-like tubercles less strongly marked.
Rostral horns contiguous, tips beadlike. The basal article of the external
antennae exposed from above, and bearing two anterior teeth or lobes;
separated from the fronto-orbital region by a deep suture or pit, and
with a deep pit on the upper surface of the spine or tooth at its exterior
angle; below, a shallow groove running parallel with the outer margin.
The first two movable articles of the antennae broad and pitted; the
remainder very slender.

Merus of the chelipeds with two longitudinal but not contiguous
rows of deep excavations; hands carinate beneath; in the adult male the
fingers very slender, the excavate tips shorter than in Thoe puella, and
the large tooth of the dactylus near its middle and slender, as long as
wide. Both fingers more or less denticulate within. Merus of legs deeply
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bisulcate longitudinally by blunt ridges and armed along superior margin
with a series of strong, short spines not concealed by the thick hair; the
proximal spine of the row out of line and situated on the posterior sur-
face instead of on the margin and a conspicuous feature in the legs of the
first three pairs; lower limb of merus narrower than in T'. puella and
with thickened margin; both margins fringed with hair. Superior margin
of carpus thick, arcuate, inferior margin unilobate. (Rathbun, 1925,
modified)

Meaterial examined : 143 specimens from 37 stations. (See Table 91)
From Puerto Refugio, Angel de la Guarda Island, Gulf of California,
and Puerto San Carlos, Sonora, to Tangola Tangola Bay, Oaxaca,
Mexico; Clarion and Socorro Islands, Revilla Gigedo Islands.

Measurements: Largest specimen, male: length 15.8 mm, width
15.3 mm, rostrum 1.8 mm, width 2.0 mm, cheliped 22.3 mm, chela 12.0
mm, dactyl 6.5 mm, height of palm 4.7 mm, of gape 1.6 mm, ambula-
tory legs 17.4, 14.7, 12.5, and 10.9 mm, respectively. Largest female:
length 13.1 mm, width 11.5 mm.

Color in life: See color notes for the subspecies, Thoe sulcata
panamensis.

Habitat: In coral (Pocillopora ligulata). (Crane) On sponge mass
below 0.0’ tide level. (Steinbeck and Ricketts) Eight of the 36 Velero
stations were coral, with 24 stations ordinary rocky shore collecting at
low tide. Serpulids.

Depth: To 2.5 fathoms. (Crane, 1937) Apart from recoveries from
coral, all Hancock expeditions specimens were obtained intertidally.

Size and sex: Males are from 4.5 to 16.0 mm, females from 4.7 to
13.8 mm, ovigerous females from 8.5 to 13.8 mm, and young from 3.6
mm. The smallest specimens were cracked from coral and resemble
Hemus in the lamellate extension of the inferior margins of the meri of
the walking legs.

Breeding: Ovigerous females were encountered by the Velero IIT
in the Gulf of California in March, at Clarion Island in January and
March, and off southern Mexico (Qaxaca) in March, and by William
N. Smith II at Tiburon Island in June.

Remarks: The Hancock series of Thoe contains an even more
impressive array of specimens than the 28 plus 67 obtained by the Zaca
on which Crane (1947, p. 71) based her reduction of T. panamensis
Nobili to a subspecies of T'. sulcata Stimpson. Included are specimens
from critical areas, such as the Gulf of Tehuantepec (Tangola Tangola),
not represented in the Zaca collections. However, the additional evidence
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tends to support, rather than refute, the conspecificity of the two forms,
all stages of intergradation between them having been found. It is fur-
ther believed that the single character on which Crane based her reten-
tion of T. panamensis as a subspecies, namely, the subterminal spur
visible on the male first pleopod of specimens from Nicaragua south, but
not on specimens from Guerrero north, may itself be subject to geo-
graphical variation. If this be true, a perfect cline would exist and 7.
panamensis might well be relegated to complete synonymy. Its retention
here is largely a matter of convenience, the gap between the two series
being more apparent than real, and reflecting either the lack of collec-
tions from Chiapas and Guatemala, or the absence of rocky shore and
colonies of Pocillopora coral from this region.

Thoe sulcata panamensis Nobili
Plate Y, Fig. 9; Plate 47, Fig. 4

Thoe erosa, A. Milne Edwards, 1875, pl. 19, figs. 4-4d; 1878, p. 121
(not synonymy). Rathbun, 1907, p. 74. (Not T. erosa Bell)

Thoe edentata, Cano, 1889, pp. 101, 183. (Not Platypes edentata
Lockington)

Thoe panamensis Nobili, 1901, p. 30. Rathbun, 1910, pp. 575, 618
(part: not the Ecuadorean locality) ; 1925, p. 351, pl. 125, figs.
5, 6, text-fig. 113. Finnegan, 1931, p. 624.

Thoe sulcata panamensis, Crane, 1947, p. 71, text-fig. 2A. Garth, 1948,
p. 28.
Type: 1 male, length 10 mm, width 8.5 mm, and 1 female, cotypes,

in Turin Museum.

Type locality: Flamenco Island, Bay of Panama; Enrico Festa,
collector.

Localities subsequently reported, with collectors: Nicaragua: Corinto,
Zaca (Crane). Costa Rica: Port Parker, Port [Puerto] Culebra, Piedra
Blanca, Jasper Island, Gulf of Nicoya, and Uvita, Zaca (Crane).
Panama: Bahia Honda, Zaca (Crane) ; “Panama,” Dr. Sternberg, A.
Agassiz; Taboga Island, J. Zetek (Rathbun, 1925) ; Taboguilla Island
and Perico Island, 4lbatross (Rathbun, 1907) ; Pearl [Perlas] Islands,
Vettor Pisani (Cano, 1889). Colombia: Humboldt Bay, 4s%oy (Garth) ;
Gorgona Island, 8t. George (Finnegan), Askoy (Garth).

Atlantic analogue: Thoe puella Stimpson.

Diagnosis: Merus of chelipeds with outer row of excavations tend-
ing to become obsolete; spines of anterior margin of meri of walking
legs reduced to granules or wanting. Large tooth in gape of manus of
chelipeds tridentate. Male first pleopod with a subterminal spur.
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Description: Panama specimens differ from more northern ones in
the above characters chiefly. However, the obsolescence of the outer row
of excavations on the arm is not altogether constant. The old male in
Thoe panamensis has widely gaping fingers, as in T. sulcata, but the
tooth on the dactyl at the middle of the gape is broader than long, its
edges tridentate or tricrenulate. On the merus of the legs no spines or
spinules show among the marginal hairs, nor is there a spine on the
posterior surface near its proximal end. (Rathbun, 1925)

For a further discussion of variable characters see Remarks below.

Material examined: 79 specimens from 22 stations. (See Table 92)
From Salinas Bay, Costa Rica, to Salinas, Ecuador.

Measurements: Largest specimen, male: length 14.2 mm, width 12.6
mm, rostrum 1.5 mm, width 1.6 mm, cheliped 18.2 mm, chela 9.0 mm,
dactyl 4.7 mm, height of palm 3.6 mm, of gape 1.0 mm, ambulatory legs
15.3, 12.6, 11.5, and 10.0 mm, respectively. Female specimen: length
10.8 mm, width 9.4 mm.

Color in life: Basic color dull yellowish brown, except for manus of
chelipeds, which is pinkish, and the dactyls which range from deep rose
to bright orange, shading distally to white. All underparts white. Females
usually more brown, less yellow, than males; young paler yellow than
adults, with manus violet, not pink; chelae even at this stage bright
orange. (Crane, of Costa Rican specimens)

Habitat: Found at extreme low-tide levels, in tidepools, and in
Pocillopora coral. Usually well decorated with the shells of Spirorbis-
like polychaetes, bryozoans, and other growths. (Crane) Hancock expe-
ditions specimens had serpulids, bryozoans, and hydroids.

Depth: Shore to 2.5 fathoms.

Size and sex: Males are from 4.8 to 14.2 mm, females from 7.2 to
11.4 mm, the latter figures applying to ovigerous females as well.

Breeding: Ovigerous females were encountered by the Velero 111 in
Costa Rica in February, and in Panama and Colombia in January and
February.

Remarks: The following are characters previously used for differen-
tiating Thoe panamensis from T. sulcata, together with evidence con-
cerning their geographic variability:

1. Spinulation of the legs: Here the Velero 111 series shows complete
intergradation from sharp spines to no spines at all. The former condi-
tion, typical of T hoe sulcata sulcata, is found in specimens from the Gulf
of California, specimens from as far north as Tiburon and Angel de la
Guarda Islands exhibiting this feature to no greater advantage than
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specimens obtained at San Gabriel Bay of Espiritu Santo Island, in the
southern part of the Gulf. Specimens from Clarion Island and Socorro
Island have the spines truncated or less upstanding, while Costa Rican
and Panamanian specimens are obscurely spined, the spines being little
more than granules for which one must search among fringing hairs.
Specimens from Port [Puerto] Utria are completely smooth, a condition
which carries the cline for spinulation to its opposite extremity.

2. Erosion of the merus of the cheliped: Crane (1947, p. 72) found
the outer row of pits on the arm completely developed only in the
largest males of Thoe sulcata sulcata; in smaller males and in females
only two or three of the outer excavations were present and these were
confined to the distal part of the arm. In a series of T. 5. panamensis
from Nicaragua she found the pits so well developed that the specimens
might have been referred to T'. s. sulcata were it not for the weak spinu-
lation of the meri of the ambulatory legs, while in a series from Port
Parker, Costa Rica, the pits were so variable as to be taxonomically
useless.

3. Denticulation of the dactylus of the male cheliped: Since this
character is exhibited only in the largest and most mature males, and
since not more than half a dozen of these occur in the Hancock collec-
tion, it is not possible to say that a cline for this character exists also.
However, the bicuspid digital tooth of several Bay of Panama specimens,
a condition intermediate between the cylindrical simple tooth of Thoe
sulcata sulcata and the broad tricuspid tooth of T. s. panamensis,
strongly suggests this possibility. Worthy of note in this connection is
an overdeveloped male from San Francisco Island, Gulf of California,
in which the gape is as exaggerated as that shown in Bell’s figure of
T. erosa, the dactylar tooth, however, remaining simple.

Family PARTHENOPIDAE
Parthenopidae Alcock, 1895, p. 257. Borradaile, 1907, p. 480. Rathbun,
1925, p. 510. Flipse, 1930, p. 3.

Eyes usually retractile within small circular well-defined orbits;
floor of orbit nearly continued to the front, leaving a hiatus usually
filled by the second [article] of the antennary peduncle. Basal antennal
[article] small, and deeply imbedded between the inner angle of the

orbit and the antennulary fossae. Antennules folding a little obliquely.
( Alcock)
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Chelipeds not specially mobile, usually much longer and heavier
. than the other legs, and with fingers bent on the hand at an angle toward
the side with the fixed finger. Second article of antenna small, short, and
not fused with epistome or front. Orbits well made. Hooked hairs almost
always wanting. Male openings coxal. Palp of external maxilliped articu-
lated at anterointernal angle of merus. (Borradaile)

The family is divided into two subfamilies, the Parthenopinae and
the Eumedioninae. All of the genera represented in American waters
belong to the first, which is by far the larger subfamily.

Subfamily PARTHENOPINAE
Parthenopinae Miers, 1879¢, p. 668. Alcock, 1895, p. 258. Stephensen,

1945, p. 219.

Carapace commonly equilaterally-triangular, sometimes sub-pentago-
nal or ovate-pentagonal, and sometimes almost semicircular or semi-
elliptical in outline; cardiac and gastric regions usually deeply marked off
from the branchial regions on either side, making the dorsal surface of the
carapace trilobed. Chelipeds vastly longer and more massive than the
ambulatory legs. Rostrum simple or obscurely trilobed. (Alcock)

Pleopod 1 varying, more or less stout, apically tapering or not taper-
ing. Pleopod 2 usually short and of usual shape, but in Platylambrus
carinatus in length equal to pleopod 1. (Stephensen)

KEy To THE AMERICAN (GENERA AND SUBGENERA OF THE FAMILY
PARTHENOPIDAE

(Rathbun, modified, after Alcock) (Pacific genera are shown in
bold face type and are treated in this volume.)
la. Carapace not laterally expanded
2a. Carapace tuberculate or eroded
3a. Basal antennal article short, not reaching orbital hiatus
. Parthenope
4a. Chehpeds more than twice as long as carapace
5a. Carapace ovate-pentagonal, surface little cari-
nate . . . . Subgenus Parthenope
5b. Carapace broadly triangular, sides rounded,
surface carinate or tuberculate
. +« . + . Subgenus Platylambrus
4b. Chehpeds less than twice as long as carapace
e e e Subgenus Pseudolambrus
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3b. Basal article longer, almost or completely reaching
orbital hiatus
6a. Afferent channels deep, bordered above by laminar
expansions of hepatic and anterior branchial mar-
gins . . .« « Tutankhamen
6b. Afferent channels normal as in Parthenope
7a. Merus of cheliped thigh-shaped, tapering dis-
tally . . . . . .Thyrolambrus
7b. Merus of cheliped trigonous, not tapering dis-
tally . . . . . . Daldorfia
2b. Carapace smooth, except for a few strong spines
8a. Efferent channels opening at sides of endostome, as
customary in the Oxyrhyncha
9a. Carapace high, without a strong lateral spine
. . . . Solenolambrus
9b. Carapace depressed with a strong lateral spine
. . Leiolambrus
8b. Efferent channels opening at middle of endostome, as
customary in the Oxystomata . . .Mesorhoea
1b. Carapace expanded to form a vault, concealing the ambulatory
legs
10a. Carapace transversely oval, expanded laterally but not
posteriorly. No ridge on pterygostomian region .Aethra
10b. Carapace triangular or pentagonal
11a. Carapace expanded both laterally and posteriorly.
Pterygostomian region smooth. . Cryptopodia
11b. Carapace expanded laterally only. Pterygostomian
region witharidge . . . . Heterocrypta

Genus PARTHENOPE Weber

Parthenope Weber, 1795, p. 92. Rathbun, 1904b, p. 171; 1925, p. 511.
Not Parthenope Fabricius, 1798.
Lambrus Leach, 1815b, pp. 308, 310; type: Cancer longimanus Lin-
naeus, 1758, by monotypy. Alcock, 1895, p. 259. Flipse, 1930, p. 21.
Type: The Indo-Pacific Cancer longimanus Linnaeus, 1758, type of
Parthenope Weber (not Fabricius) by subsequent designation of Rath-
bun (1904b, p. 171).
Description: Carapace either broadly triangular or ovate-pentagonal,
with front pointed but short. Surface granular, tubercular, or spiny.
Eyes enclosed in distinct orbits, a2 suture above and a hiatus below;
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hiatus occupied by second [article] of antennal peduncle. Antennules
folding obliquely. Antennae small, their basal [article], extremely short
and not reaching the front, wedged between the antennulary fossa and
the large lobe constituting the floor of the orbit. Buccal frame usually
quadrangular, sometimes a little narrowed in front, and completely
closed by the external maxillipeds. . . .

Chelipeds usually of immense size and length, out of all proportion
to the short slender ambulatory legs; [arm] and hand usually prismatic,
with the borders strongly dentate; fingers much shorter than the palm
and abruptly curved inward and a little downward. (After Alcock)

Range : Eastern Pacific from Magdalena Bay, Lower California, and
Angel de la Guarda Island, Gulf of California, Mexico, to Lobos de
Afuera Island, Peru; Revilla Gigedo Islands; Galapagos Islands.
Western Atlantic from S of Martha’s Vineyard, Massachusetts, to
Ubatuba, Sio Paulo, Brazil. Eastern Atlantic, Mediterranean, and
Indo-Pacific.

Key 10 THE PACIFIC AMERICAN SUBGENERA AND SPECIES OF
Parthenope (after Rathbun)
la. Chelipeds more than twice as long as carapace

2a. Carapace ovate-pentagonal, surface little carinate
(Subgenus Parthenope)
Tip of rostrum broadly triangular . . . . kyponca
2b. Carapace broadly triangular, carinate or tuberculate, with
more or less rounded sides .  (Subgenus Platylambrus)
3a. Marginal teeth short, blunt, tuberculiform. Three larger
tubercles on posterior margin, one median . . .
. extlipes
3b. Marginal teeth elongate, subacute, spiniform. Four larg-
er tubercles on posterior margin, those of inner pair on
each side of middle . . . . depressiuscula

1b. Chelipeds less than twice as long as carapace

(Subgenus Pseudolambrus)
4a. Chelipeds stout and contorted. Anterolateral margins angled
5a. Chelipeds concave above, surface between crests smooth.
Angle of deflection of rostrum 90° . . excavata
5b. Chelipeds convex above, surface between crests tuber-
culate. Angle of deflection of rostrum less than 90°
. e« e« w .« . . . stimpsoni
4b. Chelipeds angular and dentated. Anterolateral margins
nearly straight. An overarching tooth protecting base of an-
tenna . . . .« .« .« « « « . triangula
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Subgenus Parthenope Weber

Lambrus A. Milne Edwards (restricted), 1878, p. 146. Miers, 1886,
p. 92 (part). Alcock, 1895, p. 260.
Parthenope Rathbun, 1910, p. 319; 1925, p. 513.
Type: Cancer longimanus Linnaeus, 1758, by subsequent designa-
tion of Rathbun (1904b).
Description: Carapace ovate-pentagonal, with the surface granulate

or pustular and but little carinate in the adult. Rostrum exceedingly
short. (Alcock)

Parthenope (Parthenope) hyponca (Stimpson)
Plate Z,, Figs. 1, 1a; Plate 48, Fig. 1
Lambrus hyponcus Stimpson, 1871a, p. 100. A. Milne Edwards, 1878,
p. 153, pl. 30, figs. 3-3b.
Parthenope (Parthenope) hyponcus, Rathbun, 1910, p. 576.
Parthenope (Parthenope) hyponca, Rathbun, 1925, p. 514, pl. 275, figs.
4-6. Garth, 1948, p. 30.

Type: Female holotype, length 15.2 mm, width 17.3 mm, merus of
cheliped 15.2 mm, not extant.

Type locality : Panama; Capt. J. M. Dow, collector.

Localities subsequently reported, with collectors: Mexico: Mazatlan
(A. Milne Edwards). Panama: Pifias Bay, 4skoy (Garth). Ecuador:
oft Esmeraldas (01° 07’ N, 79° 53 W) and W of Cape Santa Elena,
Askoy (Garth).

Atlantic analogue: Parthenope (Parthenope) agona (Stimpson).

Diagnosis: Carapace broadly ovate, little carinate; front triangular,
deflexed. Meri of ambulatory legs denticulate above. A capitate tubercle
ventrally at base of each cheliped. Male abdomen with a median tubercle
on sixth segment, Male first pleopod cylindrical, of uniform diameter
from base to tip, a few setae at mid-point of closed groove; setae other-
wise marginal and terminal. Male second pleopod with a blunt tip and
a subterminal swelling in place of a tooth.

Description: Carapace subrhomboidal in shape, the posterior region
being well developed and prominent. . . One low tubercle on the gastric
region, two large, prominent ones on the cardiac [region], one small,
spiniform one on the posterior margin at the median line, and two
rather large ones on the branchial region, the posterior one the taller,
and situated close to the posterolateral margin. Besides these tubercles,
several other minute ones, roughly arranged in eight or ten longitudinal
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rows, and the general surface covered with punctures, crowded together.
Two or three small pits in the depression between the branchial and
gastric regions. The anterolateral margin behind the cervical sulcus
armed with eight triangular, denticulated teeth, the posterior one being
a little longer, the others equal in size. Front smooth. Rostrum of mod-
erate size, subtriangular, deflexed ; sides slightly concave, unarmed ; apex
obtuse.

Chelipeds long; surface smooth above, except the merus, merus with
a median, tuberculated ridge; edges of merus, carpus, and [manus]
armed with small teeth, spiniform on the superior edge of the merus;
outer edge of [manus] with sixteen teeth alternating in size. Below,
chelipeds smooth and glabrous except the tuberculated inner edges, the
tubercles being small. Sternum with a strongly prominent, almost capi-
tate tubercle on each side at the base of the chelipeds, chelipeds also
bearing a small tubercle on the basal [segment]; these four tubercles
somewhat flattened at the top and bent forward.

In the female abdomen the segments each armed with a transverse
ridge, more or less developed; on the second and third [segments] this
ridge strongly toothed, and on the penult [segment] appearing in the
form of a median tubercle. (Stimpson, modified)

In the male abdomen the segments each armed with a transverse
ridge, more or less developed; on the second and particularly the third
segment this ridge strongly toothed, and on the penult segment appear-
ing in the form of a median tubercle.

Material examined: Sixteen specimens from 10 stations. (See Table
93) From Tenacatita Bay, Jalisco, Mexico, to Salango Island, Ecuador.
In addition, 3 specimens from 3 Askoy stations, previously reported.
(Garth, 1948)

Measurements: Largest specimen, female: length 20.4 mm, width
23.3 mm, rostrum 1.7 mm, width 2.4 mm, cheliped 58 mm, merus 20.5
mm, manus 27.2 mm, dactylus 10.6 mm, height of palm 8.5 mm. Male
specimen: length 10.7 mm, width 12.3 mm, rostrum 1.5 mm, width 1.7
mm, cheliped 26 mm, merus 9.5 mm, manus 13.2 mm, dactylus 5.0 mm,
height of palm 4.5 mm.

Color in life: Carapace light pinkish lilac, small area between gastric
and cardiac regions light pink orange, crest of branchial regions pur-
plish lilac. Eyes dusky yellowish brown. Chelipeds white with a strong
lavender hue. Inside of hand and base of fingers red orange. Ambulatory
legs cream color with a brown band on middle of merus and base of
carpus and propodus. Ventral side grayish white. (Petersen, of a speci-
men from Tenacatita Bay, Mexico)
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Habitat: Gray sandy mud. (Garth, 1948) Velero III specimens
were dredged 6 of 9 times in sand, with shell present with the sand on
two occasions. The remaining three dredge hauls were in mud. The
single shore collection was from shale.

Depth: 9-41 m. (Garth, 1948) Hancock expeditions specimens were
dredged in from 3-25 fathoms, with one intertidal collection.

Size and sex: Males are from 6.0 to 11.3 mm (A4skoy specimen),
females from 6.2 to 20.4 mm, young from 4.0 mm.

Breeding: The female holotype was said by Stimpson to be sterile.
None of the females taken subsequently have been ovigerous.

Remarks: Parthenope (Parthenope) hyponca is the sole representa-
tive in the eastern tropical Pacific of the typical subgenus, which is
represented in the tropical western Atlantic by P. (Parthenope) agona.
The species was known to Rathbun by description of Stimpson and
figures of A. Milne Edwards only, there being no specimens in the
collection of the U. S. National Museum as recently as 1937. The first
males to be reported were obtained by the 4skoy (Garth, 1948), which
also extended the range of the species from Panama south to Cape Santa
Elena, Ecuador. Velero III material again establishes its presence in
northern Mexico, although at Tenacatita Bay rather than Mazatlan,
which was A. Milne Edwards’s locality. The species was not encountered
by the Pelero III in the Gulf of California, nor at any of the offshore
islands, such as Clarion or Galapagos, nor has it been taken by the
Velero IV, which has made but one brief cruise south of Cape Corri-
entes, Mexico.

Subgenus Platylambrus Stimpson

Platylambrus Stimpson, 1871b, p. 129. A, Milne Edwards, 1878, p. 146.
Alcock, 1895, p. 261. Rathbun, 1925, p. 516.

Enoplolambrus A. Milne Edwards, 1878, p. 147; type: Lambrus carina-
tus (emendation of carenatus) Milne Edwards, 1834, by monotypy.

Lambrus Miers, 1886, p. 92 (part).

Type: The Atlantic Lambrus crenulatus Saussure, 1858 = Lambrus
serratus Milne Edwards, 1834, type of Platylambrus Stimpson by sub-
sequent designation of Rathbun (1925).

Description: Carapace carinated or tuberculated, broader than long,
broadly triangular with rounded sides and a broad but acute and pro-
jecting rostrum; no postocular constriction. Chelipeds with the mero-
podite and palm straight, the former [segment] prismatic, the latter
sharply trigonal, the anterior and posterior borders of both [segments]
sharply laciniate or serrate, as also the outer edge of the carpus. (Alcock)




PART 1 GARTH ; PACIFIC OXYRHYNCHA 439

Parthenope (Platylambrus) exilipes (Rathbun)
Plate Z,, Figs. 3, 3a; Plate 48, Fig. 2
Lambrus (Parthenolambrus) exilipes Rathbun, 1893b, p. 234.
Lambrus hassleri Faxon, 1893, p. 152; type localities, Albatross stations
3368 and 3427; cotypes, U.S.N.M. No. 20599, M.C.Z. No. 4481;
1895, p. 14, pl. 3, figs. 1, 1la.
Lambrus exilipes, Rathbun, 1898, p. 581.
Parthenope (Platylambrus) exilipes, Rathbun, 1925, p. 523, pls. 184,
185; pl. 277, figs. 1, 2. Boone, 1927, p. 172, fig. 57. Crane, 1937,
p. 64. Garth, 1946, p. 409, pl. 69, fig. 2.

Type: Male holotype, U.S.N.M. No. 17365, length 10 mm, width
13 mm, cheliped 25 mm.

Type locality: Off San Domingo Point, Lower California, Mexico,
74 fathoms, Albatross station 3043.

Localities subsequently reported, with collectors: Lower California,
Mexico: off Cape San Lucas, 31 fathoms, 4lbatross (Rathbun, 1898),
Gulf of California, Mexico: Arena Bank, 20-50 fathoms, and Gorda
Banks, 40-75 fathoms, Zaca (Crane); off Tres Marias Islands, 80
fathoms, Albatross station 3427 (Faxon, 1893, as Lambrus hassleri).
Costa Rica: Cocos Island, 66 fathoms, Albatross station 3368 (Faxon,
1893, as Lambrus hassleri). Panama: Bay of Panama, 51.5 fathoms,
Albatross (Rathbun, 1898). Ecuador: off Charles Island, Galapagos
Islands, 78.5 fathoms, Albatross (Rathbun, 1898). For an additional
12 Galapagos stations see Garth (1946, p. 409).

Atlantic analogue: Parthenope (Platylambrus) pourtalesi (Stimp-
son).

Diagnosis: Carapace high, tuberculate; interregional depressions
shallow; hepatic and interbranchial pits deep. Tooth at lateral angle
largest of marginal teeth. Four prominent median and one large bran-
chial tubercle. Rostrum channeled, trilobate. Propodi and dactyli furred.
Male first pleopod stout, tapering to tip; tip truncate and twisted; a
cluster of setae on lip of groove; other short setae lateral and terminal.
Male second pleopod nearly as long as first, sinuous, tip elongate, slen-
der, a subterminal denticulate tooth.

Description : Carapace about one-third breoader than long; narrow at
the hepatic regions, spreading at the branchial regions; a cavity near the
margin between the branchial and the small hepatic region; a large
cavity between the branchial and the cardiac and gastric regions. Median
tubercles four, one large on the posterior portion of the gastric region,
-one small on the genital, one large on the cardiac, and one small on the
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intestinal. A prominent tubercle at the summit of the branchial region,
also a few low tubercles on the branchial region and on the gastric
ridges leading to the rostrum. Anterolateral margin convex, about eight-
toothed ; teeth denticulate, becoming smaller anteriorly, the row. con-
tinued on the subhepatic region; tooth at the lateral angle the largest.
Posterolateral margin concave, arched upward, with five small teeth and
a large upturned spine at the summit of the arch. Posterior margin
slightly convex, tuberculate. The supraorbital arch bearing a prominent
tubercle. Rostrum channeled, subtriangulate, deflexed at an angle of
about 45° . . . Sternum, abdomen, and merus of external maxillipeds
tuberculate.

Chelipeds long, irregularly dentate on the margins, teeth denticulate,
a stout tooth on the lower side of the first [segment]; faces of merus
with tubercles arranged more or less longitudinally; hand with a distinct
ridge on the lower face, outer face somewhat tuberculous, inner face
smooth ; dactyl dentate on the outside near the base; both fingers dentate
on prehensile edges; white at tips, in the right cheliped gaping at base,
in the left in contact. Ambulatory legs very short, narrow, flattened;
meral, carpal, and propodal [segments] with a denticulate crest above;
meral [segments] with a narrow, longitudinal groove below, edges of
groove denticulate; last two [segments] densely hairy underneath.
Surface pubescent.

Male abdomen with seven segments. (Rathbun, 1893b)

Material examined: 56 specimens from 17 stations. (See Table 94)
From Boca de la Trinidad, Gulf of California, Mexico, to Lobos de
Afuera Island, Peru, including Socorro Island of the Revilla Gigedo
Islands. For an additional 100 specimens from 12 (Galapagos Islands
stations, see Garth (1946).

Measurements: Largest specimen, female: Length 26.5 mm, width
including spines 37.3 mm, rostrum 1.5 mm, width 1.6 mm, exorbital
width 9.6 mm, cheliped 75 mm, merus 28.7 mm, manus 32.5 mm, dactyl
14.2 mm, height of palm 12.2 mm. Male specimen: length 15.6 mm,
width 21.1 mm, rostrum 1.3 mm, width 1.3 mm, exorbital width 6.0
mm, cheliped 42.5 mm, merus 15.0 mm, manus 20.1 mm, dactyl 6.8 mm,
height of palm 6.2 mm.

Color in life: Frontal regions white, with greemsh blue tint on center
and purplish tint on sides. Cardiac and branchial regions hazel ; marginal
teeth xanthine orange; intestinal region dull yellowish white. Eye light
greenish yellow, eyestalk white. Cheliped hazel with reddish -xanthine
orange becoming lighter on teeth. Movable finger violet .carmine to
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middle, fading abruptly to white, tips dull ochre; a spot of violet carmine
on fixed finger. A streak of grayish white on merus, outer distal portion
of carpus white with bluish lilac tint, a band of same color near distal
end of hand. Ambulatory legs same as cheliped but lighter; dactyl white
with dull ochraceous tint. (Petersen, of a specimen from Lobos de
Afuera Island, Peru)

Frontal, gastric, and cardiac regions dark deep olive buff speckled
with capucine yellow and garnet brown. Anterior branchial regions and
all spines capucine yellow ; rest of carapace deep olive buff speckled with
yellow-white and garnet brown. Eye dark sulphin yellow. Chelipeds
same as carapace but lighter, with large white patches on merus, carpus,
and distal surface of manus; fingers white except for reddish yellow at
base. Ambulatory legs deep olive buff banded with light garnet brown;
dactyl pale cream color. (Petersen, of a specimen from Secas Islands,
Panama)

Habitat: Sand, either alone or mixed with mud, shell, or coral.
(Garth, 1946) Of 15 dredge stations from which the species was recov-
ered by Hancock expeditions, 9 were sand bottom, with shell present in
2 and coralline in 3; 2 were mud bottom, with sand present in one; 4
were rock bottom, with mud, coralline, shell, and nullipore variously
present. One of the two shore stations was Pocillopora coral.

Depth: Hancock expeditions mainland specimens were dredged in
from 12-95 fathoms, or, on two occasions, collected intertidally.

Size and sex: Males were from 7.0 to 15.6 mm, females from 6.8 to
26.5 mm, ovigerous females 23.0 and 25.4 mm, and young from 4.5 mm.

Breeding: The only ovigerous females encountered were the two
specimens taken at Lobos de Afuera Island, Peru, in mid-February,
which is southern hemisphere summer.

Remarks: The widespread distribution of Parthenope (Platylambrus)
exilipes is well illustrated by Hancock collections. Although no speci-
mens were obtained from the west coast of Lower California, from
which the species had been reported previously, P. (P.) exilipes was
found in the Gulf of California, at Socorro Island of the Revilla Gigedo
Islands, in the Bay of Panama, the Galapagos Islands, in Colombia, and
northern Peru. The latter two localities represent an extension of range
from the Bay of Panama southward along the mainland coast. ‘

The young male from Socorro Island is very ornate. The determina-
tion of this specimen is by Mary J. Rathbun '
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Parthenope (Platylambrus) depressiuscula (Stimpson)
Plate Z,, Figs. 4, 4a; Plate 49, Fig. 1

Lambrus depressiusculus Stimpson, 1871a, p. 101, A. Milne Edwards,
1878, p. 155.

Parthenope (Platylambrus) depressiuscula, Rathbun, 1925, p. 524, pl.
188. Garth, 1948, p. 31.

Type: Male holotype, length 21.6 mm, width including spines 29.2
mm, length of manus 29.2 mm ; not extant.

Type locality: Manzanillo, Mexico; John Xantus, collector.

Localities subsequently reported, with collectors: Panama: Henry A.
Woard, purchased (Rathbun); Isla Bayonetta, Perlas Islands, 8-9 m,
Askoy (Garth). Colombia: Malaga Bay, 4-9 m, 4skoy (Garth).

Atlantic analogue: Parthenope (Platylambrus) guerini (Brito
Capello).

Diagnosis: Carapace depressed, constricted behind orbits, branchial
regions broadly expanded. Tubercles small, sharp, scattered. Largest of
anterolateral spines at lateral angle; a larger spine at end of branchial
ridge. Rostrum small, trilobate, horizontal. Fingers bent at right angles
to hand. Male first pleopod long, slender, tapering, tubular, opening
terminal ; densely and finely pubescent at base, a line of stouter setae
proximally on lip of groove, a line of finer setae extending the length of
groove as well as other lines marginally. Male second pleopod less than
half as long as first, sinuous, basally broadened, terminally pointed, a
subterminal denticle.

Description: Body depressed, though much less so than in P. (P.)
serrata. Carapace two-fifths broader than long, regions moderately prom-
inent, the cardiac region most so; surface covered with scattered, berried
tubercles, irregular in size. Branchial region broadly expanded. Lateral
margin armed with 14 or 15 spiniform, granulated teeth; two of these
in front of the cervical suture, and five on the postlateral margin; of the
latter, the second longest of all, recurved, and at the end of the branchial
ridge. The spine at the lateral angle, at the widest part of the carapace,
a little longer than those on either side of it. Intestinal region broad,
projecting but little beyond line of posterolateral angles; bordered by
seven tubercles, the end ones the largest and the two on either side of
the median one next in size. Frontal region concave; rostrum small, tri-
iangular or trilobate, horizontal. Subhepatic and pterygostomian regions
moderately guttered.

Upper surface of merus of cheliped armed with a row of about five
unequal tubercles; margins of merus and manus armed with numerous
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spiniform teeth, 10 or 11 of these on outer margin of hand; teeth granu-
lated like those of carapace but not ramose; beneath, the hands orna-
mented with longitudinal rows of small, smooth tubercles, largest along
inner edge and fading out toward exterior margin. Legs slightly com-
pressed, not cristate, smooth and unarmed ; last two and a half [segments]
furred.

A small, slender spine on penult [segment] of male abdomen ; female
abdomen furred. (Stimpson, as modified by Rathbun)

Material examined: 28 specimens from 13 stations. (See Table 95)
From Isabel Island, Mexico, to Santa Elena Bay, Ecuador.

Measurements: Largest specimen, female: length 21.6 mm, width
29.0 mm, rostrum 2.1 mm, width 2.4 mm, exorbital width 9.0 mm,
cheliped (right) 51 mm, merus 17.4 mm, manus 22.7 mm, dactylus 10.5
mm, height of palm 9.4 mm. Male specimen : length 19.0 mm, width 25.0
mm, rostrum 1.8 mm, width 2.5 mm, exorbital width 8.9 mm, cheliped
51 mm, merus 18.5 mm, manus 26 mm, dactylus 10.0 mm, height of palm
8.0 mm.

Color in life: Carapace and chelipeds acajou red. Eye light olive
green with tiny red spots. Fingers pinkish white, tips yellowish ochre red.
Ambulatory legs same as carapace but lighter, fading to pale yellow on
dactyl. Ventral side grayish white. (Petersen, of a specimen from Isabel
Island, Mexico)

Habitat : Sand, black mud, and gray sand. (Garth, 1948) Of the 11
Velero 111 stations for which data on bottom type are available, 4 were
mud, with sand and rock present twice each; 2 were sand, with nullipore
present in one; 2 were rock with shell present in one; 2 were coralline;
and one was shell bottom.

Depth: Hancock expeditions specimens were obtained in from 2-30
fathoms.

Size and sex: Males are from 6.5 to 19.0 mm, females from 7.2 to
21.6 mm, ovigerous female 13.6 mm, and young from 3.5 mm.

Breeding: The single ovigerous female was obtained at Bahia Honda,
Panama, in late February.

Remarks: The series is remarkably uniform, no geographical varia-
tion being detectable throughout the range, which has been extended
northward from Manzanillo to Isabel Island, Mexico, and southward
from Malaga Bay, Colombia, to La Libertad, Ecuador.
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Subgenus Pseudolambrus Paulson

Pseudolambrus Paulson, 1875, p. 9. Rathbun, 1925, p. 528.

Parthenolambrus A. Milne Edwards, 1878, p. 148; type: Parthenope
tarpeius Adams and White, 1849, by subsequent designation of
Rathbun (1925). Alcock, 1895, p. 275.

Parthenopoides Miers, 1879, p. 672 (part) ; type: Lambrus massena
Roux, 1830, by original designation.

Type: The Indo-Pacific Parthenope calappoides Adams and White,
1849, type of Pseudolambrus Paulson by monotypy.

Description: Carapace semielliptical or semicircular, with a nearly
straight posterior margin, the posterolateral angles being strongly pro-
duced. Chelipeds of no great length, never sharply serrate, and with the
hands and arms indefinitely contorted. Rostrum more or less deflexed.

(Alcock)

Parthenope (Pseudolambrus) triangula (Stimpson)
Plate Z,, Figs. 2, 2a; Plate 49, Fig. 2

Lambrus triangulus Stimpson, 1860b, p. 201. A. Milne Edwards, 1878,
p. 152, pl. 31, figs. 1-1c. '

Parthenope (Pseudolambrus) triangula, Rathbun, 1925, p. 528, pl. 278,
figs. 1-3. Crane, 1937, p. 65, pl. 5, fig. 18. Garth, 1946, p. 410,
pl. 69, fig. 1.

Type: Female holotype, length 14.0 mm, width 17.5 mm; not extant.

Type locality: Cape San Lucas, Lower California, Mexico; John
Xantus, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: San Lucas Bay, 3 fathoms, Zaca (Crane). Ecuador: Galapagos
Islands, 2-70 fathoms, Velero II1 (Garth).

Atlantic analogue: None. The subgenus is excluded from the western
Atlantic.

Diagnosis: Carapace an equilateral triangle; branchial regions pro-
duced to cover meri of ambulatory legs. Rostrum obtuse, deflexed. Base
of movable part of antenna protected on each side by an over-arching
tooth. Relatively few (8 or 9) teeth on upper margin of manus. Male
first pleopod stout, cylindrical, basally angled, terminally capitate, groove
open throughout length, a row of short marginal setae, a few longer
setae on marginal lip, and many longer setae on rounded terminal por-
tion. Male second pleopod about three-fifths length of first, sinuous, tip
corneous, denticulate, a subterminal denticulate tooth.
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Description: Carapace an equilateral triangle, the posterior margin
being nearly straight, and scarcely exceeding the anterolateral [mar-
gins] in length, resulting from the strong projection of the dentated
posterior corners of the branchial regions, almost concealing the ambu-
latory [legs]. Anterolateral margin with about twelve very small gran-
ulated teeth, three on the small rounded hepatic region. Surface orna-
mented with conical tubercles variable in number and size. Rostrum
prominent, obtuse, triangular. Base of the movable part of the external
antennae protected on each side by an over-arching tooth, one arising
from the lower margin of the orbit, the other from the anterior corner
of the epistome. In the outer maxillipeds the ischium granulated, the
merus tuberculated.

Chelipeds rather short, strongly angular and dentated; hand gran-
ular below, but nearly smooth above between the high and unevenly
eight- or nine-toothed crests; the teeth denticulated, the middle one
largest. Ambulatory [legs] perfectly smooth and glabrous; dactyli
pubescent. (Stimpson, modified )

Male abdomen constricted between fifth and sixth somites, sixth
somite with a prominent proximal median tooth, seventh somite broader
than long, sides slightly concave. Female abdomen granulate and hairy,
lacking prominent ridges or tubercles, middle portion set off from lateral
portions by shallow longitudinal sulci.

Material examined: 47 specimens from 17 stations. (See Table 96)
From Magdalena Bay, Lower California, and Puerto Escondido, Gulf
of California, Mexico, to off La Plata Island, Ecuador, including
Socorro and Clarion of the Revilla Gigedo Islands, but excluding the
mainland from Mexico to Ecuador. In addition to the above, 44 speci-
mens from 17 Galapagos Islands stations (Garth, 1946).

Measurements: Largest specimen, male: length 13.7 mm, width in-
cluding spines 17.7 mm, rostrum 1.7 mm, width 2.5 mm, exorbital width
5.9 mm, cheliped (right) 24.0 mm, merus 8.0 mm, manus 13.1 mm,
dactylus 6.0 mm, height of palm 6.9 mm. Female specimen: length 12.0
mm, width including spines, ca. 15.0 mm (spine broken).

Color in life: See Garth (1946, p. 411).

Habitat: Sand with rock and coral; rock. (Garth, 1946) Of the 17
stations from localities other than Galapagos, bottoms were sand in 10
cases, with nullipores, algae, and coralline algae present in descending
order of frequency in more than half; rock in 3 cases, with nullipores
in 2; and organic bottoms in 4 cases, with shell, coralline algae, and



446 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

nullipores represented, the latter with weed. Mud bottoms are conspic-
uously absent.

Depth: 3-40 fathoms, the above series. 2-70 fathoms (Garth, 1946).

Size and sex: Males are from 5.7 to 13.7 mm, females from 5.1 to
12.0 mm, ovigerous female 10.6 mm, young from 3.2 mm. A small
species, maturing at 5 mm.

Since the Galapagos Islands series contains almost as many specimens
as the mainland series, and from fully as many stations, it has been
reexamined with the following results: males are from 5.7 to 17.5 mm,
females from 6.3 to 17.0 mm, and young to 4.2 mm. While none of the
females is ovigerous, specimens from 9.7 to 17.0 mm are post-puberal and
show the widening of the abdomen that comes with the puberty molt.
Galapagos specimens, then, appear to run larger than those from the
mainland.

Breeding: The single ovigerous female was obtained in the southern
part of the Gulf of California in early April.

Remarks: The unusual range, west coast of Lower California, Gulf
of California, Socorro, Clarion, Galapagos, and La Plata Islands, sug-
gests that the species has indeed used island “stepping stones” in reaching
the coast of Ecuador,

Parthenope (Pseudolambrus) excavata (Stimpson)
Plate Z,, Figs. 5, 5a; Plate 50

Lambrus excavatus Stimpson, 1871a, p. 98. A. Milne Edwards, 1878,
p. 154,

Parthenope (Pseudolambrus) excavata, Rathbun, 1925, p. 529, pl. 189.
Crane, 1937, p. 65, pl. 5, figs. 16, 17.

Type: Female (of two specimens) syntype, length 30.5 mm, width
35.0 mm, merus of cheliped 17.3 mm, hand 30.5 mm; not extant.

Type locality: Manzanillo, Mexico; John Xantus, collector.

Localities subsequently reported, with collectors: Gulf of California,
Mexico: Santa Inez Bay, 29 fathoms, Zaca (Crane). Panama: Panama,
Capt. J. M. Dow (Rathbun).

Atlantic analogue: None.

Diagnosis: Lateral margins angled. Angle of deflection of rostrum
90°. Dorsal tubercles low, granulate; interspaces, 5 on the anterior half
of the body, deeply excavated. Chelipeds concave above, surface between
crests smooth. Three paired, flat sternal spines. Ambulatory legs crested
above. Male first pleopod cylindrical, little tapering, tip emarginate, a
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few setae on lip of groove, a row of subterminal setae. Male second
pleopod three-fourths as long as first, sinuous, tip blunt, a subterminal
cluster of denticles,

Description: Carapace irregularly hexagonal, and one-sixth broader
than long. Anterolateral margin concave, forming an angle with the outer
lateral margin, this margin nearly straight and parallel with the axis of
the body, and terminating posteriorly in a strongly projecting angle.
Posterolateral margins slightly concave, and forming a very obtuse angle
with each other because of the slight projection of the intestinal region.
Periphery armed with teeth, short, triangular, and regularly approxi-
mated on the anterolateral and outer lateral margins, but longer, more
spiniform, and irregularly arranged on the posterolateral margins, On
the upper surface, besides the usual depression between the cardiac and
branchial regions, four deep excavations in front of the latter region:
two separating it from the hepatic, and two, somewhat larger, from the
gastric region. A deep concavity on the frontal region, continued poste-
riorly for a short distance on the gastric region. Rostrum large, regularly
triangular, and deflexed to a right angle with the general level of the
gastric region ; margin unarmed, or only obscurely toothed. Surface of the
protuberant parts of the carapace covered with low, granulated tubercles.

Chelipeds much shorter and stouter than in typical [Parthenope],
and deeply concave above, the concavity being smooth or nearly so, and
defined by prominent marginal crests, strongly toothed except on the
carpus. Merus of the cheliped particularly short; its anterior crest armed
with three or four teeth, its superior one with only two large teeth, the
outer one much the largest. In the hand, the crest of the superior margin
armed with six unequal, approximated, triangular teeth; and that of the
outer margin with two conical distant teeth, besides the knob at each
extremity. Lower surface of the hand ornamented with four or five rows
of granulated tubercles, those of the middle row being largest and most
conspicuous ; inner margin serrated with granulated teeth. Ambulatory
[legs] much compressed, and crested above.

In the female abdomen each segment armed with short setose tuber-
cles, there being a larger ridge-like one . . . in the middle, and four or
five small ones on each side. (Stimpson, modified)

In the male abdomen the larger ridge-like tubercles restricted to seg-
ments 2 through 6, the smaller lateral ones to segments 2 through 4
only.

Material examined: 6 specimens from 5 stations. (See Table 97)
From Angel de la Guarda Island, Gulf of California, Mexico, to
Taboga Island, Panama.
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Measurements: Largest specimen, female: length 25.7 mm, width
30.1 mm, rostrum (tip) 1.6 mm, width 2.1 mm, exorbital width 9.7 mm,
major cheliped 46 mm, merus 14.7 mm, manus 26.6 mm, dactylus 14.5
mm, height of palm 15.4 mm. Male specimen: length 18.6 mm, width
21.5 mm, rostrum (tip) 1.8 mm, width 1.75 mm, exorbital width 7.6 mm,
right cheliped 31.6 mm, merus 11.2 mm, manus 17.2 mm, dactyl 8.8
mm, height of palm 9.7 mm.

Color in life: Carapace light cinnamon with a large purplish brown
spot on each side, between gastric and cardiac regions; a few scattered
maroon spots. Chelipeds dark pinkish cinnamon fading on fingers to
cream color. Ambulatory legs pale Rosellin purple, fading on dactyls to
cream buff. Ventral side pale gray with orange hue; last segment of
abdomen spotted red-purple. (Petersen, of a female from Taboga Island,
Panama)

Habitat: Dredged three times on sand bottom with shell, coralline,
or nullipore also present, once on mud and sand bottom, and once on
coralline bottom.

Depth: 2-25 fathoms.

Size and sex: Males 7.5 to 18.6 mm, females — to 25.7 mm (smaller
female not found).

Breeding: None of the females was ovigerous.

Remarks: While examining the extensive series of specimens initially
referred to Parthenope (Pseudolambrus) excavata it became apparent
that two species, rather than one, were represented. Originally made on
the basis of the striking difference in the male pleopods (compare figs.
5 and 6 of Plate Z,), the separation was supported by external morpho-
logical characters as well. The larger part of the series, therefore, was
withdrawn from Stimpson’s species and is described herewith.

Parthenope (Pseudolambrus) stimpsoni, new species
Plate Z, Figs. 1-6; Plate Z,, Figs. 6, 6a

Type: Male holotype, Cat. No. 100919, and female allotype, Cat
No. 100920, U. S. National Museum, from Secas Islands, Panama, 12
fathoms, February 5, 1935, Velero 111, station 448-35. For additional

material see below.

Measurements: Male holotype length 16.4 mm, width 18.6 mm,
rostrum 1.7 mm, width 3.0 mm, cheliped (right, major) 31.6 mm, merus
9.8 mm, manus 15.8 mm, dactylus 8.3 mm, height of palm 8.2 mm.
Female allotype: length 16.0 mm, width 19.0 mm.
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Diagnosis: Lateral margins broadly arcuate. Angle of deflection of
rostrum less than 90°. Dorsal tubercles prominent, erect, interspaces not
‘deeply excavate. Chelipeds convex above, surface between crests tubercu-
late. Three paired sternal spines obsolescent. Ambulatory legs not conspic-
uously crested. Male first pleopod truncate, a tuft of long golden hairs
terminally crossing midline to mesh with those of opposite pair.

Description: Carapace broader than long, dorsum of irregular relief
with high tubercles and shallow depressions alternating. Anterolateral
margins continuous with posterolateral, together forming a broad arc
terminating in a strong spine at the end of the branchial ridge. Front
triangular, minutely tridentate, and moderately deflexed, the angle
formed with the general gastrocardiac level being somewhat less than a
right angle. Two thickened supraorbital ridges separated by a shallow
median sulcus. Gastric region high, surmounted by an anterior pair of
‘tubercles and a smaller posterior median tubercle. Cardiac region con-
sisting of a single raised tubercle well isolated from gastric and bran-
chial regions by depressed areas similar to those of P. (P.) excavata
but not so deep and appearing to be more nearly confluent with one
another anteriorly as well as extending posteriorly to the margins of the
carapace. Branchial regions high, swollen, separated anteriorly from
hepatic regions by an oblique groove and posteriorly from the postlateral
spine by a slight sulcus, each bearing a posterior tubercle in addition to
the postlateral spine. Hepatic region with a subacute tooth, the outer
margin making a near right angle with the anterior branchial margin
and together with it outlining a depressed area second only to that of
the dorsal portion of the carapace in size. Posterior margins small toothed
except for a slightly larger tooth closer to the postlateral spine than to
‘the midline. (P. (P.) excavata has two, equally spaced.)

Basal article of antennules broad, anteriorly rimmed. First free an-
tennal segment lodged in orbital hiatus. External maxillipeds granulate
and tuberculate, merus broadly produced at outer angle to conceal end
of exognath, interiorly notched to receive 3-jointed palpus, the first
article of palpus compressed in a plane nearly perpendicular to that of
the merus. Sternum smooth and almost devoid of tubercles anteriorly;
posterior to the chelipeds the three spines in a row noticeable in P. (P.)
excavata present as inconspicuous tubercles.

Chelipeds longer than those of P. (P.) excavata, yet compatible with
the subgenus. Merus with three tuberculate spines on inner and three
on outer margins, between the former accessory spines, three berried
tubercles, the distal the largest, in an oblique row. Carpus irregularly
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tuberculate, uncrested, the chief prominence at the internal angle. Merus
elongate, outer margin with two, inner margin with six tuberculate
teeth, intervening surface convex rather than concave, and bearing two
or more tubercles in a linear row nearer the outer than the inner margin,
and often a second row of flattened granules. Palms completely rough-
ened with rows of low berried tubercles, the second from the superior
border best developed. Fingers massive, granulate, tapering abruptly to
sharp, recurved tips, dactyl serrate, pollex deflexed, two larger basal
teeth. Chelipeds (right and left) characteristically of different size in
specimens examined.

Male abdomen 7-segmented, segment 2 trituberculate, segments 3-5
fused, each bearing a transverse ridge to which sediment clings, segment
6 with a sharp spine. Male first pleopod cylindrical, sinuous, not taper-
ing, tip truncate; a row of about a dozen stout setae on prominent lip of
groove proximally, another row on convex margin; a tuft of longer setae
terminally and on concave margin. Male second pleopod about three-
fifths as long as first, similarly bent, a double row of denticles on concave
margin of corneous tip. (See Plate Z,, fig. 6)

Material examined: 26 specimens from 12 stations. (See Table 98)
From Isabel Island, Gulf of California, Mexico, to Gorgona Island,
Colombia.

Color in life: Carapace dark Eugenia red, tip of rostrum white.
Eyestalks white with touch of red, eye dark brownish yellow. Cheliped
lighter than carapace, fingers light pinkish cinnamon, tips cadmium
orange. Ambulatory legs same as carapace but lighter, fading to cadmium
orange at mid-propodus. Ventral side creamish white with Eugenia red
on distal portion of maxilliped and on pterygostomian region and a few
red dots on abdomen. (Petersen, of a specimen from Isabel Island,
Mexico)

Habitat: Most frequently dredged on rock bottom, but with sand,
mud, coral, nullipore, or shell secondarily present ; less frequently dredged
on sand, with shell or nullipore present; twice dredged on coralline bot-
tom.

Depth: 2-30 fathoms.

Size and sex: Males in the present series are from 6.8 to 16.4 mm,
females from 5.5 to 16.0 mm, ovigerous females from 11.0 to 14.4 mm.

Breeding : Ovigerous females were taken in Costa Rican waters in
late February, and at Tres Marias Islands, Mexico, in early May.

Remarks: The affinities of the proposed new species are with Par-
thenope (Pseudolambrus) excavata Stimpson, to which it has been com-
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pared in the description above. Decidedly, P. (P.) stimpsoni is not a
crested species, the margins of the chelipeds and of the walking legs
being thickened rather than compressed. Individual teeth on the new
species appear as if inflated rather than as if hammered out as in P. (P.)
excavata. Some difference in basic proportion is also evident, particularly
in the cheliped, the individual segments of which appear to be longer
and narrower than in P. (P.) excavata. The totally different male first
pleopod is perhaps the most striking character separating the two species.
It was while examining the male copulatory appendages that the species
was recognized as new.

Genus THYROLAMBRUS Rathbun

Thyrolambrus Rathbun, 1894b, p. 83; 1925, p. 531. Balss, 1935, p. 128.
Parthenomerus Alcock, 1895, p. 280; type: P. efflorescens Alcock, 1895,
by monotypy.
Parthenopoides Miers, 1879¢ (part), in Bouvier, 1915, p. 52. Flipse,
1930, p. 85.
Type: The Atlantic Thyrolambrus astroides Rathbun, 1894, type of
Thyrolambrus Rathbun by monotypy.

Description: Carapace broader than long, deeply eroded. Frontal and
anterolateral regions strongly deflexed. Surface covered with irregular
pits. Basal [segment] of antenna elongate, reaching or nearly reaching
level of inferior orbital hiatus. Maxillipeds broad, fitting close together
and filling the buccal cavity; ischium subrectangular posteriorly, inner
anterior angle produced; merus broader than long, first [segment] of
palpus fitting transversely a slight notch at anterointernal angle; re-
mainder of palpus concealed by merus. Chelipeds of moderate length;
manus less stout than merus and armed on inner side with two rows of
spines or long tubercles continued on the fingers. (Rathbun, 1925, modi-
fied)

According to Balss (1935, p. 128) : “The type of the subgenus Par-
thenopoides Miers (1879, p. 672) is Lambrus massena Roux, which,
however, belongs to the subgenus Pseudolambrus Paulson 1875, which
was founded four years previously. Parthenopoides accordingly becomes
a synonym of Pseudolambrus and can not, as Bouvier would have it, be
used, according to the international rules of nomenclature, for other
species. Bouvier's two species Parthenopoides erosus Miers and P. cariei
Bouvier therefore belong to the genus Thyrolambrus Rathbun.” Since
the name Thyrolambrus erosus (Miers, 1879) had priority over T.
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erosus Rathbun (1898), Balss also proposed a new name, T. rathbunae,
for the latter species. Unfortunately, the name that he proposed is also
unavailable, having been used previously, with but a difference in termi-
nation due solely to gender, by De Man (1903). It therefore becomes
necessary to propose still another name for the Rathbun species.

Range: Eastern Pacific from Magdalena Bay, Lower California, and
San Marcos Island, Gulf of California, Mexico, to Esmeraldas, Ecua-
dor; Clarion Island, Mexico. Western Atlantic off Havana, Cuba.
Indian Ocean: Mauritius, Andaman Sea, western Australia,

Thyrolambrus glasselli, new name
Plate Z., Figs. 8, 8a; Plate 51, Fig. 1

Thyrolambrus erosus, Rathbun, 1898, p. 579, p. 42, fig. 1; 1925, p. 533,
pl. 197; pl. 281, fig. 2. Garth, 1948, p. 31. Not 7. erosus ( Miers),
1879 (Parthenopoides).

Parthenope erosa, Flipse, 1930, p. 12, footnote; p. 85.

Thyrolambrus rathbunae Balss, 1935, p. 128 (name substituted for
T. erosus, preoccupied). Not T'. rathbuni De Man (1903).

Type: Female (of 2 males, 2 females) holotype; U.S.N.M. No.
21577 ; length 18.4 mm, width 25 mm, cheliped 29.3 mm.

Type locality: Off Cape San Lucas, Lower California, Mexico, 31
fathoms, Albatross station 2829. '

Localities subsequently reported, with collectors: Gulf of California,
Mexico: San Lorenzo Channel, 8 fathoms, and off Ceralbo Island, 10
fathoms, A4 lbatross (Rathbun, 1898). Ecuador: off Esmeraldas, 9-27 m,
Askoy (Garth).

Atlantic analogue: Thyrolambrus astroides Rathbun.

Diagnosis: Margins of carapace thick; hepatic and branchial regions
swollen, prominent. Merus of cheliped short, inflated ; manus with six
triangular, acute teeth on lower border; middle tooth of upper margin
largest ; fingers short and stout. Resemblance to coralline algae striking.
Male first pleopod cylindrical, strongly bent in terminal fourth, tapering
abruptly beyond, flaring again before emarginate tip; a double row of
stout setae on lip of groove, scattered short setae elsewhere. Male second
pleopod about three-fourths as long as first, base swollen, tip short, blunt,
with a denticulate concavity.

Description: Carapace about three-fourths as long as wide, pentag-
onal in outline, slightly wider at posterolateral than at anterolateral
angles; lateral and posterior margins thick and lobate, the posterolateral
margin nearly transverse and furnished with seven unequal lobes ; antero-
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lateral angle strongly obtuse, margin sub-entire, hepatic region rounded,
prominent. Larger depressions as follows: a deep hollow between orbits
continued backward as a shallow sulcus on the mesogastric region, a
deep depression at each inner branchial angle, and a less profound linear
furrow on either side of the small, isolated cardiac region. Between these
depressions the reticulating ridges smooth, consisting of rounded tuber-
cles covered with depressed granules. Rostrum rounded in dorsal view,
produced downward at the middle as a smaller lobe approximating the
inter-antennular septum. Orbits small, circular. Anterointernal angle
of basal antennal article not reaching front. A row of six or seven acute
tubercles on endognath of external maxilliped, the posterior tubercle
much the largest. Sternum without a large spine at base of cheliped, and
in the male deeply hollowed in front of abdomen.

Protuberances of cheliped, except those of dactylus, rounded lobes or
tubercles. Arm short and stout proximally; the largest tubercles the one
near distal end of outer-upper border, and one near proximal end of
inner-lower border. Of the tubercles on the manus, the middle one of
the upper row by far the largest. Fingers short, stout, curving inward,
and gaping in the large cheliped ; dactylus armed on inner surface with
three or four small spines or sharp-pointed tubercles. Lower border of
propodus armed with six triangular, acute teeth, Legs with surface only
slightly rough save on dactylus; marginal prominences either lobes or
tubercles except on lower edge of propodus and on dactylus, there sharp
denticles. (Rathbun, modified and revised to eliminate the comparative
references to Thyrolambrus astroides)

The sternal pit, not mentioned in the original description, but clearly
shown in Rathbun’s figure of a male specimen (1925, pl. 197, fig. 2),
is often present in the female, concealed by the more extensive abdomen,
as a double pit or series of small pits.

Material examined: 38 specimens from 22 stations. (See Table 99)
From Magdalena Bay, Lower California, and E of San Marcos Island,
Gulf of California, Mexico, to Gorgona Island, Colombia, including
Clarion Island of the Revilla Gigedo Islands.

Measurements: Largest specimen, female : length 15.9 mm, branchial
width 20.7 mm, hepatic width 14.3 mm, exorbital width 5.9 mm, cheli-
ped 21.3 mm, merus 6.3 mm, manus 9.8 mm, dactylus 5.4 mm, height
of palm 5.4 mm. Male specimen: length 14.1 mm, branchial width 18.9
mm, hepatic width 11.6 mm, exorbital width 5.8 mm, cheliped 28.7
mm, merus 8.3 mm, manus 13.4 mm, dactylus 6.7 mm, height of palm
8.1 mm.
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Color in life: Not recorded.

Habitat: Of the 21 stations from which Thyrolambrus glasselli was
obtained by dredging, 10 were sand bottom, with shell, nullipore, and
coral present in two each; 3 were rock, with nullipore present in 2;
3 were coral, with sand present in 2; 2 were shell, with nullipore in one;
and one each were coralline, algac (weed), or nullipore alone. The
species was never taken on mud bottom.

Depth: 2-35 fathoms, with one shore record from a reef.
Size and sex: Males are from 5.5 to 14.1 mm, females from 7.4 to
15.9 mm. An 8.0 mm female is ovigerous.

Breeding: The single ovigerous female was obtained at Clarion
Island, Mexico, in early June.

Remarks: Although the Askoy record (Garth, 1948) from off
Esmeraldas, Ecuador, is the southernmost for the species, FVelero III
collections extend the range north from the vicinity of La Paz Bay to
San Marcos Island in the Gulf of California and fill in the tremendous
gap between Cape San Lucas and Ecuador with records from the main-
land of Mexico, Costa Rica, Panama, and Colombia. A portion of a
cheliped from Cocos Island, Costa Rica, station 108-33, is tentatively re-
ferred to this species, which, while found at Clarion, was not encountered
in the Galapagos Islands.

That the name Thyrolambrus rathbuni De Man (1903) should be
changed to T. rathbunae in accordance with the recommendations of the
Fourteenth International Congress of Zoology (Copenhagen Decisions,
1953) is apparent from the author’s statement of intent: “Diese niedliche,
kleine Krabbe, welche ich mir erlaube der eifrigen, amerikanischen Car-
cinologin, Miss Mary J. Rathbun in Washington zu widmen . . .”
This emendation, effected herewith, makes T. rathbunae Balss (1935)
a junior homonym of De Man’s species, and as such it cannot be used
for the species described as 7. erosus Rathbun (1898). Informed of the
circumstances, Dr. Balss has generously left the choice of a new name
to the writer, who takes pleasure in naming it for the late Steve A.
Glassell, whose perceptiveness in separating from a mixed series of 7.
glasselli a then unknown parthenopid made possible the description of
the following species of Daldorfia.
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Genus DALDORFIA Rathbun

Parthenope Fabricius, 1798, p. 352. Miers, 1879, p. 668. Alcock, 1895, p.
279. Flipse, 1930, p. 57. Not Parthenope Weber, 1795.

Daldorfia Rathbun, 1904b, p. 171 (name substituted for Parthenope
Fabricius, preoccupied). Garth, 1946, p. 412.

Type: The Indo-Pacific Cancer horridus Linnaeus, 1758, type of
Parthenope Fabricius (not Weber) by subsequent designation of Milne
Edwards (1837).

Description: Sharply separated from Lambrus [Parthenope Weber,
1795] through the strong development of the basal article of the antenna,
almost completely separating the basal segment of the antennule from the
orbital hiatus. A complete separation found in [Thyrolambrus] and
Oethra. Carapace very rough, but little pitted. Rostrum very short and
bent off vertically. Legs spiny. (Flipse)

Range: Eastern Pacific from Cape San Lucas, Lower California,
Mexico, to Octavia Bay, Colombia; Galapagos Islands. Eastern Atlantic
at Cape Verde Islands. Indo-Pacific from Red Sea to Japan and east
to Hawaii.

Daldorfia garthi Glassell
Plate Z,, Figs. 7, 7a; Plate 51, Fig. 2

Parthenope (Pseudolambrus) excavata, Boone, 1927, p. 173, fig. 58.
Not Lambrus excavatus Stimpson.

Daldorfia garthi Glassell, 1940, p. 67, pl. 17, figs. 1-11. Garth, 1946,
p. 412, pl. 55, figs. 1-11; Crane, 1947, p. 74.

Type: Male holotype, A.H.F. No. 3811, length 31 mm, width 47
mm, merus of cheliped 29 mm.

Type locality : Sulivan Bay, James Island, Galapagos Islands; Velero
1IT station 796-38,

Localities subsequently reported, with collectors: Mexico: Cape San
Lucas, Lower California (Glassell). Costa Rica: Port Parker, Zaca
(Crane). Nicaragua: off Nicaragua, Stranger (Glassell). Galapagos
Islands, Ecuador: James Island and Charles Island, Velero I1I (Glas-
sell).

Atlantic analogue: None. Relationships are with the Indo-Pacific
fauna.

Diagnosis: Carapace triangular, deeply eroded, anterolateral margins
spined, posterolateral margins straight. Meri of ambulatory legs with
overlapping teeth, propodi with bidentate lower margins. Chelipeds mas-
sive, unequal. A semiovoid sternal pit. (Garth, 1946) Male first pleopod
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cylindrical, coiled, scarcely tapering, groove open throughout most of
length ; 2 double row of stout setae at lip of groove basally, surface else-
where with scattered short setae. Male second pleopod of a length greater
than the first; corneous tip greatly elongated, its concave surface chan-
neled.

Description: Carapace subtriangular, about five-eighths as long as
wide, rostrum bluntly rounded and deflexed. Protogastric regions high,
median sulcus eroded; mesogastric region less high, semiconical poste-
riorly, a wide deep pit on each side. . . . Cardiac region depressed, out-
lined with erosions and mushroomlike tubercles. Posterior border eroded,
a depressed tooth on each side of first abdominal segment. Ridge joining
frontal and branchial regions with two closed sutures. Hepatic region
obliquely vertical, projecting downward in a broadly triangular lobe.
Anterolateral margin with eleven or twelve granulated, serrate-edged
teeth, those on the posterior half largest. Posterolateral margins tangent
to anterolateral, teeth similar but interlaced and coalesced to form a
subentire line.

Chelipeds about twice the length of carapace; merus roughly trigo-
nous, three quarters the length of carapace, upper surface depressed,
punctate, and lobed, inner margin with three or four granulate lobes,
outer proximal margin with three or four eroded spines, a small median
lobe and a larger subdistal lobe ; carpus with two or three inner marginal
lobes, cuter surface lumpy; manus subequal in length to carapace, trian-
gular in cross section, three large lobes on upper, inner margin, the
median largest and projecting over palm, distal upper end of hand
raised and lumpy, outer surface of palm with four longitudinal rows of
granulous lobes, the upper two rows largest, the remaining rows smaller
and extending onto the pollex. Pollex on major hand deflexed, short,
stout, tip subbifid, unarmed, inner edge forming a right angle within
gape; dactyl granulous, slightly curved, and armed with three inner
lobes, the proximal largest; fingers widely gaping. Pollex of minor hand
subhorizontal, outer surface tuberculate, subtriangular from base to
apex, cutting edge sharp and denticulate; dactyl nearly straight on pre-
hensile margin, an upper proximal granulous lobe, outer surface tuber-
culous and eroded, fingers not gaping.

Outer maxillipeds eroded and tuberculate, with longitudinal sulci,
distal anterior margin of merus produced. Sternal pit semioval in male,
the abdomen not intruding; sternal pit in female more circular, a con-
tinuation of sternal trench, entered by bent tip of abdomen. Sternum
eroded and granulate.
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Ambulatory legs with meri compressed, the teeth on upper crest
partly overlapping, leaving interstices between, lower surface excavate
between sutured side margins; carpus crested ; propodus with two pro-
jections on posterior margin; dactyli slightly curved and granulous to
corneous tips.

Abdomen in both sexes seven-segmented, deeply eroded with a reg-
ular pattern, the third segment widest, the sixth longest. (Glassell, con-
densed)

Material examined: 9 specimens, plus fragments of a 10th, from 7
mainland stations. (See Table 100) From Playa Blanca, Costa Rica, to
Octavia Bay, Colombia. In addition, 1 male specimen from Tower
Island, Galapagos Islands, station 782-38, shore, January 16, 1938, not
previously reported. For an additional 11 specimens from 4 Galapagos
stations see Garth (1946, p. 412).

M easurements: Male holotype: length 31.2 mm, width 48.6 mm,
exorbital width 10.5 mm, cheliped 70 mm, merus 23.7 mm, manus 37.7
mm, dactylus 16.5 mm, height of palm 20.0 mm. Female paratype: length
29.3 mm, width 45.4 mm, exorbital width 10.5 mm, cheliped 52 mm,
merus 16.9 mm, manus 30.0 mm, dactylus 13.0 mm, height of palm
16.8 mm.

Color in life: Not recorded.

Habitat: Under rocks at extreme low tide. (Garth, 1946, of Galap-
agos specimens) The Octavia Bay specimen was obtained from coral.

Depth: Shore to 12 fathoms. (Glassell) Three of the 7 mainland
stations were dredge stations.

Size and sex: Males in the mainland series are from 10.0 to 25.1
mm, females from 8.2 to 18.2 mm, ovigerous female 18.2 mm.

Breeding : The single ovigerous female was encountered in Colombia
in late January.

Remarks: Omitted from the list of material examined are specimens
from Cape San Lucas and from Nicaragua in the collection of the late
Steve A. Glassell, as well as additional specimens from stations listed in
the original description that were retained by him. These were seen at
one time by the writer, but are not now available for purposes of meas-
urement, comparison, and analysis. Measurements of holotype and female
paratype above do not agree in entirety with those published in the
original description, probably because of differences in methods used by
Glassell and by the writer. They are consistent with other measurements
given in this volume.
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This large and striking species is the American representative of a
genus represented in the Indo-Pacific region by Daldorfia semicircularis
(Flipse) and D. horrida (Linnaeus). The latter species occurs as far
eastward as Hawaii (Edmondson) and has been reported recently from
Japan (Sakai). It is most likely to be confused among Pacific American
species with Thyrolambrus glasselli Garth (=T. erosus Rathbun),
from which it may be distinguished by the ham-shaped merus of the
cheliped, the cristate chelae, the presence of a sternal pit in the female,
the denticulate anterolateral margins, and the “eyed” margins of the
ambulatory legs.

Genus SOLENOLAMBRUS Stimpson

Solenolambrus Stimpson, 1871b, p. 132. Rathbun, 1925, p. 534.

Pisolambrus A. Milne Edwards, 1878, p. 157 ; type: P. nitidus A. Milne
Edwards, 1878==S8olenolambrus tenellus Stimpson, 1871, by mon-
otypy.

Type species: The Atlantic Solenolambrus typicus Stimpson, 1871,
type of Selenolambrus Stimpson by original indication.

Description: Carapace pentagonal, and more or less broader than
long. Posterior side of the pentagon much the shortest, the other four
sides about equal. Margin acute on all sides, forming a slight crest.
Upper surface naked, glossy, strongly convex, and bearing four pro-
tuberances, one gastric, one cardiac, and two branchial. Gastric and
cardiac protuberances more or less triangularly pyramidal, and bran-
chial protuberance armed with an acute ridge, running obliquely to the
posterolateral margin of the carapace. Frontal region slightly convex,
and no protuberance on the orbital region. Rostrum short and blunt, or
faintly tridentate. Orbits round, with the upper margins entire and
smooth. Basal [article] of the external antennae about as long as the
next [article]. . . . Epistome concave. From the anteroexternal angle
of the buccal area a sharp, elevated, crenulated ridge extending to the
outer base of the cheliped, separating the pterygostomian from the sub-
hepatic region, the latter also concave and channel-like. When retracted,
the extremity of the hand of the cheliped covering the pterygostomian
region, forming the afferent passage. External maxillipeds fitting ac-
curately the buccal area, and closely against each other within, and the
exognath concave, forming part of the wall of the afferent channel, this
channel defined within by a slight, elevated ridge on the outer side of the
ischium of the endognath ; merus with a prominent anteroexternal angle,
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and its surface concave toward the anterointerior angle, no notch for the
insertion of the palpus; palpus, except at its origin, concealed beneath the
other [segments] of the endognath.

Chelipeds resembling those of [Parthenope], except with the fingers
very small, and the dactylus generally at right angles with the palm
when retracted. Terminal [segments] of the ambulatory [legs] acumi-
nate.

Third, fourth, and fifth [segments] of the male abdomen [fused].
(Stimpson, modified)

Range: Eastern Pacific from Tepoca Bay, Gulf of California,
Mexico, to Santa Elena Bay, Ecuador; Revilla Gigedo Islands; Galapa-
gos Islands. Western Atlantic from off Cape St. George, west coast of
Florida, to Barbados; Panama. In the Pacific, 1.5 to 60 fathoms; in the
Atlantic to 338 fathoms.

Solenolambrus arcuatus Stimpson
Plate Z:, Figs. 9, 92; Plate 52, Fig. 1

Solenolambrus arcuatus Stimpson, 1871a, p. 101. A. Milne Edwards,
1878, p. 162. Rathbun, 1910a, p. 576; 1925, p. 538. Finnegan,
1931, p. 625. Garth, 1946, p. 413, pl. 69, figs. 3, 4; 1948, p. 31.

?Solenolambrus typicus, Cano, 1889, pp. 102, 187. Not §. #ypicus Stimp-
son.

Type: Female holotype, length 10.2 mm, width 13.2 mm, merus of
cheliped 7.9 mm, length of hand 9.4 mm; not extant.

Type locality: Panama, Capt. J. M. Dow, collector.

Localities subsequently reported, with collectors: Panama: Panama,
Vettor Pisani (Cano, as Solenolambrus typicus) ; St. Elmo Bay [Bahia
Santelmo], Isla del Rey, Perlas Islands, 6-9 fathoms, 8§¢. George (Fin-
negan) and 11-14 m, Askoy (Garth, 1948). Colombia: M4alaga Bay,
4.9 m, Askoy (Garth, 1948). Ecuador: Hood and Albemarle Islands,
Galapagos Islands, 10-60 fathoms, Felero III (Garth, 1946); Cape
Pasado, 18 m, Askoy (Garth, 1948).

Atlantic analogue: Solenolambrus typicus Stimpson.

Diagnosis: Two erect prominences on midline of carapace, one car-
diac, one gastric; a smaller tooth at mid-point of branchial ridge. Superi-
or crests of manus 9-toothed, surface between crests smooth; retracted
dactyl at right angles with palm. Sternum between chelipeds smooth,
concave. Male first pleopod short, thick, thigh-shaped; groove open
basally, lip of groove produced, plumosely setose, a dense covering of
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plumose setae elsewhere, Male second pleopod three-fourths as long as
first, tapering, tip corneous, concavity denticulate.

Description : Carapace short and broad, with projecting lateral angles.
Surface punctate, much more finely than in Solenolambrus typicus. An-
terolateral margin long and convex, armed with eleven scarcely project-
ing, tridenticulate teeth, the middle ones broadest. The two anterolateral
margins together forming a regular arc [except] for the projection of
the rostrum. The posterolateral margin concave, [and] the posterior
margin short and slightly convex. Protuberances of carapace like those
of 8. typicus, but stronger, their ridges crenulated. Gastric and cardiac
protuberances very tall, with strongly projecting apices, almost spini-
form but not acuminate. Ridge of branchial region convex forward and
crenulated, with a larger toothlet at the middle. Basal [article] of the
external antennae shorter than the next [article]. Eyes very small.
Afferent and subhepatic channels very deep, the ridge separating them
being prominent and very thin and sharp. No supplementary ridge on
the subhepatic region. External maxillipeds with hairy margins, and
with a tubercle near the inner summit of the ischium; anteroexternal
angle of the merus less acute and prominent than in §. typicus; merus
with three or four strong tubercles on the external oblique ridge.
Sternum between the chelipeds concave, without tubercles,

Chelipeds rather short; merus seven-toothed before and behind ; car-
pus with five denticulated crests; hand with nine strong, subspiniform
teeth on the superior crest and the same number of tuberculiform teeth
on the outer and the inner edge of the lower surface; on the inner edge
the teeth minute toward the base, but large on the outer half of the
hand. Surface of the hand between the toothed crests smooth; the
inferior surface and the interstices of the teeth of all three of the crests
pubescent. Hand expanded in width at the distal extremity, and the
dactylus when retracted exactly at right angles with the palm. Ambula-
tory [legs] compressed, glabrous; meri with acute, sparsely ciliated supe-
rior edge ; merus of the posterior pair obtuse below, without crest.

Abdomen smooth. (Stimpson, modified )

Material examined: 151 specimens from 42 stations. (See Table 101)
From Tepoca Bay, Gulf of California, Mexico, to Santa Elena Bay,
Ecuador, including Socorro Island of the Revilla Gigedo Islands. In
addition to the above, 5 specimens from 4 Galapagos Islands stations
(Garth, 1946). ,

Measurements: Largest specimen, female: length 11.2 mm, width
14.6 mm, rostrum 0.6 mm, width 1.6 mm, cheliped 22.7 mm, merus 8.8
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mm, manus 11.5 mm, dactylus 3.1 mm, height of palm 4.4 mm. Male
specimen: length 10.7 mm, width 13.7 mm, rostrum 0.7 mm, width 1.8
mm, cheliped 23.8 mm, merus 9.3 mm, manus 12.0 mm, dactylus 3.1
mm, height of palm 4.1 mm.

Color in life: For the description of a specimen from Isabel
Island, Mexico, see Garth (1946, p. 413).

Habitat: Sand bottom in 21 of 40 dredge stations, with shell present
in 7 and coralline, weed, or nullipore represented in 3 more; mud bot-
tom in 10 stations, with sand present in 6 and shell in 2 more; rock
bottom in 3 stations, with mud or shell present in 2; coralline in 3 sta-
tions, with nullipore in one; shell in 2 stations, with sand in one; and
coral in a single station.

Depth: 1.5 to 30 fathoms. In the Galapagos, to 60 fathoms. (Garth,
1946)

Size and sex: Males 4.9 to 10.7 mm, females 4.7 to 11.2 mm, ovi-
gerous females 8.9 to 10.3 mm, young from 3.5 mm. Specimens from
Colombia and Ecuador tend to run small; specimens from the Gulf of
California and Mexico tend to run large; however, minimum length of
ovigerous females from the two extremes of range differs by only 0.1
mm.

Breeding: Ovigerous females were encountered by the Velero Il
at Socorro Island, Mexico, and at Salango Island, Ecuador, in January,
off Costa Rica and Panama in February, off Costa Rica and in the Gulf
of California in March, and in the Bay of Panama in May.

Remarks: In view of the exceeding abundance of Solenolambrus
arcuatus, and the great variety of of habitats in which it has been taken,
not only by the Velero I11 but by the §t. George and the Askoy as well,
it seems incredible that Rathbun did not have a single specimen with
which to illustrate the species as recently as 1925. Specimens sent to her
for identification prior to 1937 were returned as either Mesorhoea belli
(A. Milne Edwards) or Solenolambrus typicus (Stimpson), the Atlantic
species. The range of 8. arcuatus has been extended by the Velero II1
from Panama to Tepoca Bay, Sonora, Mexico, on the north, and from
Cape Pasado, where it was taken by the A4skoy, south to Cape Santa
Elena, Ecuador. The insular localities of Socorro and Galapagos Islands

have been added.
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Genus LEIOLAMBRUS A. Milne Edwards
Leiolambrus A. Milne Edwards, 1878, p. 148. Rathbun, 1925, p. 543.

Type: Parthenope punctatissina Owen [by error spinosissimal, by
original designation.

Description: Carapace smooth as that of Solenolambrus, but gastric
and cardiac regions not elevated in form of a pyramid. Exognath of the
external maxillipeds presenting on the outside a border of serrate hairs
covering the afferent channel of the branchial chamber. Fingers of the
chelae larger than those of Solenolambrus. (A. Milne Edwards,
modified )

Carapace hexagonal, considerably broader than long, with a strong
spine near middle of its lateral margin. Surface depressed, smooth, or
nearly so, with three low longitudinal elevations, one median, the others
branchial. Front subtruncate, with a minute median point. Orbits with
a closed fissure above, a large V-shaped fissure below toward outside, and
an inner hiatus lodging the antenna. Basal [article] of antenna very
small. Antennules folding almost longitudinally. Buccal frame narrow-
ing a little forward, loosely covered by external maxillipeds; these last
having an anteriorly tapering ischium, a merus with a semicircular ante-
roexternal outline, anterointernal angle rectangularly notched; merus
and ischium of the endognath bordered with long hairs forming a
ventral covering to the afferent channels of the branchiae; exognath con-
cealed above endognath,

Chelipeds very long, trigonal, somewhat subequal; marginal teeth
small and numerous. The fingers gaping on the larger claw. First pair
of ambulatory legs the shortest. (Rathbun, modified)

Range: Eastern Pacific from Pt. Tosco, Lower California, and
Guaymas, Gulf of California, Mexico, to Salango Island, Ecuador.
Western Atlantic from Jamaica and Puerto Rico. 12-45 fathoms.

Leiolambrus punctatissimus (Owen)
Plate Z,, Figs. 10, 10a; Plate 52, Fig, 2
Parthenope punctatissima Owen, 1839, p. 81, pl. 24, fig. 4. Stimpson,
1857b, p. 438.
Parthenope (Lambrus) punctatissima, Lockington, 1877c¢, p. 78.

Leiolambrus punctatissima, A. Milne Edwards, 1878, p. 148 [“spino-
sissima,” by error], p. 159.
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Leiolambrus puvctatissimus, Holmes, 1900, p. 46. Rathbun, 1925, p.
543, pl. 198, text-fig. 149. Finnegan, 1931, p. 626. Garth, 1948,
p. 32.
Type: Male holotype, length 12.7 mm, width 14.8 mm, not extant.

Type locality: Coast of California; Lieut. Belcher, collector. In all
probability, Lower California, as presently recognized. (See Remarks
below.)

Localities subsequently reported, with collectors: “California” (Co-
penhagen Museum), (Rathbun, 1925). Gulf of California: Mexico: off
Guaymas, 20 fathoms, A4lbatross (Holmes, 1900), and off La Paz Bay,
26.5 fathoms, 4lbatross (Rathbun, 1925). Colombia: Solano Bay, 36-54
m, Askoy (Garth) ; Gorgona Island, 20 fathoms, §z. George (Finne-
gan). Ecuador: off Esmeraldas, 36-54 m, 4skoy (Garth).

Atlantic analogue : Leiolambrus nitidus Rathbun.

Diagnosis: Carapace smooth and convex dorsally; gastro-cardiac and
branchial areas linear, separated by a longitudinal sulcus. T'wo pairs of
posterior marginal teeth; margins between outer pair and lateral teeth
concave; lateral teeth longest. Margins of manus denticulate, hairy;
dactyls directed along same axis. Male first pleopod slender, cylindrical,
straight, open basally, deeply emarginate distally, a row of setae on lip
of groove; other setae in linear rows and in clusters, especially about tip.
Male second pleopod only half the length of first, base bulbous, tip
bluntly pointed, subterminally denticulate.

Description : Carapace smooth, convex, minutely punctate, the median
and cardiac regions forming a nearly continuous longitudinal elevation,
bounded on either side by a conspicuous, longitudinal depression. Front
truncated, having a small, median tooth, behind this the upper surface
marked with a short, longitudinal groove. Postorbital angle acute.
Anterolateral margins long, slightly arcuated, and furnished with teeth
becoming very small toward the anterior end. Sides of the carapace
produced into a prominent, triangular tooth. T'wo tceth on the posterior
margin near the middle line; external to these a pair of larger marginal
teeth; the margins between the external pair and the lateral angles of
the carapace concave. The whole posterior margin of the carapace
marked with a delicate, raised, jagged line; another fine raised line
running upon the branchial regions from the external tooth of the pos-
terior margin, Maxillipeds smooth, the ischium slightly narrowed dis-
tally, the anterointernal angle produced forward into a rounded lobe;
merus broadly rounded at the anteroexternal angle and produced below
the articulation of the palp.




464 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

Chelipeds [long]; merus with the angles denticulated, the anterior
edge bearing several rough teeth; carpus with the angles denticulated,
the outer margin acute and dentate; hand longer than the merus, the
margins denticulated, the upper margin upturned near the end; pollex
nearly longitudinal and almost straight, the inner margin dentate ; dactyl
curved and provided on the external portion of the base with two con-
verging, denticulated ridges meeting and forming a crest on the distal
portion. Ambulatory legs smooth, compressed, and subequal in length;
dactyls slender, lanceolate, longer than the propodi, and flattened in a
plane at right angles to that of the preceding [articles]. (Holmes, modi-
fied, of a specimen from Guaymas, U.S.N.M.)

Transverse elements of the first three segments of the abdomen finely
denticulate and produced at the extremities in a tooth. (Rathbun, 1925)

Material examined: 12 specimens from 6 stations, including one
Askoy station. (See Table 102) From off Point Tosco, Lower California,
Mexico, to Salango Island, Ecuador.

Measurements: Largest specimen, male: length 19.0 mm, width
including spines 25.0 mm, rostrum 0.1 mm, width 0.6 mm, cheliped 52.0
mm, merus 21.0 mm, manus 25.0 mm, dactylus 8.4 mm, height of palm
5.7 mm. Female specimen: length 11.3 mm, width including spines 16.2
mm, rostrum 0.1 mm, width 1.8 mm, cheliped 24.9 mm, merus 9.3 mm,
manus 12.2 mm, dactylus 4.0 mm, height of palm 3.4 mm.

Color in life: Not recorded.

Habitat : Dredged twice in green mud, once in sand, and once in
rock with sand.

Depth: 20-26.5 fathoms. (Garth) 12-45 fathoms.

Size and sex: Males are from 6.5 to 19.0 mm, females from 6.6 to
11.3 mm, young from 4.3 mm.

Breeding: None of the females is ovigerous.

Remarks: With newly established perimeters of range at Point
Tosco, Lower California, and Salango Island, Ecuador, Leiolambrus
punctatissimus takes its rightful place as a tropical American west coast
species, as indeed its analogous position with L. nitidus of the Caribbean
would imply. The type locality, “California,” already questioned by
Rathbun (1925}, becomes extralimital and in all probability, erroneous,
with Lower California the most acceptable alternative. Lower Cali-
fornia, therefore, may be considered the corrected type locality. The
earlier reported Guaymas locality is not inconsistent with this analysis,
for while Guaymas, at 27° N latitude, lies considerable north of Pt.
Tosco at 24° N, Panamic species are known to advance much farther
up the Gulf of California than up the west coast of Lower California.
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Genus MESORHOEA Stimpson

Mesorhoea Stimpson, 1871b, p. 135. Rathbun, 1925, p. 546.

Type: The Atlantic Mesorhoea sexspinosa Stimpson [by error,
sexpinosa], 1871, by monotypy.

Description: This genus bearing an almost exact resemblance to
Solenolambrus in the form and armature of the carapace, the character
of the [legs], and that of the pterygostomian and hepatic channels, ex-
cept for the latter being deeper; differing, however, very importantly in
the afferent channels meeting at the middle of the endostome, and having
there a triangular projection and a deep notch in its vertical, laminiform
wall. Merus of the external maxillipeds acutely produced forward at its
internal angle, and behind it the palpus entirely concealed. Epistome
very short. Eyes small, and sometimes retracted into their deep sockets
so as to be almost entirely concealed. The basal [article] of the external
antenna somewhat shorter than the next [article]. (Stimpson, modified)

Range: Eastern Pacific from San Juanico Bay, Lower California,
and Georges Island, Gulf of California, Mexico, to off Esmeraldas,
Ecuador; Galapagos Islands. Western Atlantic from off Pensacola,
Florida, to Flannegan Passage, West Indies; Puerto Rico. 4.5 to 90
fathoms.

Mesorhoea belli (A. Milne Edwards)
Plate Z,, Figs. 11, 11a; Plate 54, Fig. 1

Solenolambrus bellii A. Milne Edwards, 1878, p. 163, pl. 29, figs. 6-6d.

Mesorhoea gilli Rathbun, 1893b, p. 235; type locality, Gulf of Cali-
fornia; type, U.S.N.M. No. 17370; 1898, p. 581.

Mesorhoea bellii, Rathbun, 1925, p. 548, pl. 201; pl. 280, figs. 1-4.
Crane, 1937, p. 65. Garth, 1946, p. 414, pl. 69, figs. 5, 6; 1948,

- p. 32.

Type: Female holotype, length 14 mm, width 18 mm, length of
manus 13 mm, of merus of cheliped 11 mm; in Paris Museum.

Type locality : Mexico.

Localities subsequently reported, with collectors: Mexico: west coast
of Lower California: off Abreojos Point, 48 fathoms, and Magdalena
Bay, 12 fathoms, 4lbatross (Rathbun, 1898) ; Gulf of California: N of
Punta San Felipe, 33 fathoms (type locality of M. gilli Rathbun), S
of Tiburon Island, 29 fathoms, NW of San Pedro Nolasco Island, 71
fathoms, and S of Cabo Haro, outside Guaymas, 20 fathoms, 4lbatross
(Rathbun, 1893b); Santa Inez Bay, 18-40 fathoms, Zaca (Crane);
La Paz Bay, 21 and 26.5 fathoms, and off Ceralbo Island, 9.5-10 fath-
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oms, Albatross (Rathbun, 1893a, 1898) ; Arena Bank, 45 fathoms, and
San Lucas Bay, 6-20 fathoms, Zaca (Crane). Panama: Panama Bay,
51.5 fathoms, A4lbatross (Rathbun, 1898). Ecuador: Daphne Minor,
Barrington, and Hood Islands, Galapagos Islands, 9-80 fathoms, Velero
IIT (Garth, 1946) ; off Esmeraldas, 36-54 m, 4skoy (Garth, 1948).

Atlantic analogue: Mesorhoea sexspinosa Stimpson.

Diagnosis: Four triangular carapace spines: one gastric, one cardiac,
and two at the end of each sinuous branchial ridge. A denticle at mid-
point of branchial ridge, in advance of this always a cluster of granules.
Front short, hairy. A sharp spine at base of cheliped ventrally. A spherical
tooth at base of movable finger. Male first pleopod short, stout, cylindri-
cal, constricted before contorted, bifid tip; lip of groove plumosely
setose, fine pubescence elsewhere. Male second pleopod three-fourths the
length of first, slender, reflexed, tip corneous, acutely pointed; subter-
minal concavity denticulate.

Description: This species . . . distinguished by the globular form
of its carapace, the anterolateral portions swollen instead of depressed.
Gastric protuberance little elevated; that of the cardiac region, on the
contrary, high and slender. Anterior branchial lobe bearing one or two
tubercles, lacking in [M. sexspinosa]. Posterolateral angles greatly ad-
vanced. Indentations of the anterolateral margin more distinct than
usual. Front scarcely surpassing the eyes and continuing the regular
curve of the carapace.

Chelipeds strong. Hand armed above with a crest of ten triangular
teeth ; its external margin and its inferior margin cut into twelve or
thirteen tuberculiform teeth. Various surfaces of the hand smooth.
Sternum concave in front and devoid of tubercles. (A. Milne Edwards)

Basal antennal [article] with a long trigonal spine below. Ischium of
external maxillipeds punctate, outer margin pubescent, inner margin
crenulate ; merus with surface uneven, pubescent, anterior margin con-
cave; a groove running diagonally forward and outward across the sur-
face; two tubercles on the outside of this groove . . . the inner angle
strongly produced and bearing a granular ridge.

Male abdomen with first segment very short; second widest with a
transverse denticulate crest, having a larger denticle at the extremities
and in the middle; third, fourth, and fifth segments anchylosed ; sixth
wider than long; seventh very short, triangular. Female abdomen with
seven segments; first segment almost concealed under the carapace; sec-
ond with transverse denticulate crest; third with a similar faint crest not
continued to the margins. (Rathbun, 1893a, modified, of M. gilli)




PART 1 GARTH : PACIFIC OXYRHYNCHA 467

Material examined: 54 specimens from 17 stations, including one
Askoy station. (See Table 103) From San Juanico Bay, Lower Cali-
fornia, and off Georges Island, Gulf of California, Mexico, to off
Esmeraldas, Ecuador. In addition to the above, 8 specimens from 5
Galapagos Islands stations (Garth, 1946).

Measurements: Largest specimen, female: length 14.9 mm, width
19.6 mm, rostrum 0.2 mm, width 1.5 mm, cheliped 26.6 mm, merus 9.7
mm, manus 15.0 mm, dactylus 4.2 mm, height of palm 6.4 mm. Male
specimen: length 13.9 mm, width 18.3 mm, rostrum 0.3 mm, width
1.55 mm, cheliped 24.9 mm, merus 10.0 mm, manus 14.3 mm, dactylus
4.1 mm, height of palm 5.6 mm.

Color in life: Ground color of carapace light ecru drab overcast with
light cameo brown, frontal areas and ridges darkest. Eyes speckled dark
green and gray. Chelipeds orange yellow with dentations dark red.
Ambulatory legs light cream color with touches of orange. Ventral side
white. (Petersen, of a specimen from Santa Maria Bay, Lower Cali-
fornia) See also Garth (1946, p. 414).

Habitat: In 10 of 15 dredge stations the bottom was sand, with
rock, mud, or shell present in one haul each; in 3 stations it was mud,
with shell present in one; in one station it was rock; in another it was
shell alone.

Depth: 10-40 fathoms; exceptionally to 65 and 90 fathoms.

Size and sex: Males are from 6.5 to 13.9 mm, females from 6.3 to
14.9 mm, ovigerous females 11.0 to 12.2 mm, young from 4.5 mm.

Breeding : Ovigerous females were encountered off Lower California
in January, March, and May, and in the Gulf of California in March.

Remarks: The species is definitely larger than Solenolambrus arcu-
atus, the species within its range with which it might most readily be
confused. There is a sharp spine at the base of the cheliped ventrally,
and a prominent sphere at the base of the dactyl of the manus. Young
specimens show a bent branchial ridge, high cardiac and gastric spines,
and denticulate margins and ridges.

Genus AETHRA Leach

Aethra Leach, in Latreille, 1816, p. 602. Rathbun, 1925, p. 550.
Oethra Lamarck, 1818, p. 264. Milne Edwards, 1834, p. 370. A. Milne
Edwards, 1878, p. 170. Alcock, 1893, p. 284.
Type: The Indo-Pacific Cancer scruposus Linnaeus, 1764, type of
Aethra Leach by monotypy.
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Description: Carapace oval, embossed, and a little elevated on its
periphery. Front little advanced. Eyes very small, lodged in circular
orbits. Basal article of the antennae elongated and joined to the front
by its internal angle; flagellum small and lodged in the orbital hiatus.
Basal article of the antennules broad and almost quadrilateral in form.
Buccal cavity narrowed anteriorly, epistome short, and external maxilli-
peds strongly elongated; their merus truncate anteriorly and outside,
presenting no emargination for the insertion of the palpus. Legs, entirely
concealable under the margin of the carapace, compressed and having
cristiform ridges.

Abdomen of the male divided into five articles; that of the female
into seven. (A. Milne Edwards, modified)

Chelipeds about equal in length to the carapace; having . . . sharply
prismatic [segments] and large inturned fingers, but concave on the
upper surface. (Alcock)

Range : Eastern Pacific at La Paz, Gulf of California, and Mazatlan,
Mexico; Galapagos Islands. Indo-Pacific from East Africa to New
Caledonia and Fiji Islands; Japan (Sakai).

Aethra scruposa scutata Smith
Plate Z,, Figs. 12, 12a; Plate 53

Aethra scutata Smith, 1869b, p. 120; 1869c, p. 230.

Qethra scruposa, var. scutata, A. Milne Edwards, 1878, p. 170, pl. 31,
fig. 2-2e.

Cryptopodia fornicata, Aurivillius, 1889, p. 60. Not Cancer fornicatus
Fabricius.

Aethra scruposa scutata, Rathbun, 1925, p. 552, pl. 195. Garth, 1946,
p. 415, pl. 70, figs. 1, 2.

Type: Male holotype, length 35.3 mm, width 56.6 mm; in Yale
University Museum (Rathbun, 1925).

Type locality: La Paz, Lower California, Mexico; Captain Peder-
sen, collector.

Localities subsequently reported, with collectors: Mexico: Maza-
tlan (A. Milne Edwards, Aurivillius). Ecuador: Hood Island and James
Island, Galapagos Islands, Pelero III (Garth).

Atlantic analogue: None. Affinities are with the Indo-Pacific, where
Aethra scruposa (Linnaeus) occurs. For synonymy and description see
Alcack (1895, p. 285).

Diagnosis: Carapace broadly elliptical, front arcuate, lateral mar-
gins lamellate, dentate, incised. Chelipeds and walking legs concealed
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from dorsal view, crested, and dentate, especially on lower margins. Male
first pleopod long, slender, tapering to an acute tip, basally and apically
setose. Male second pleopod almost as long as first, corneous extension
occupying almost a third of total length, channeled to blunt tip, a sub-
terminal projection.

Description: Carapace transversely and regularly elliptical ; margins
thin, slightly dentate, the denticles separated by broad and very shallow
sinuses ; posterior margin nearly straight in the middle; anterior margin
straight and parallel to the posterior margin for a short space outside the
eyes; front projecting horizontally, its margin forming a semicircle;
gastric region elevated, with a broad median depression extending to the
front; anterior lobe of branchial region large and prominent; the broad
space between the branchial region and the anterolateral margin concave;
summits of the elevations and a space along the posterior border tuber-
culous, rest of the upper surface smooth ; inferior lateral regions slightly
convex and smooth.

Chelipeds fitting closely to the carapace, the angles projecting into
dentate crests; outer and inferior surface of the hand coarsely granulate.
Ambulatory legs short, the angles projecting into thin, dentate crests.
Sternum and abdomen deeply vermiculated. (Smith)

Material examined: None from the American mainland. Four speci-
mens from two Galapagos Islands stations, previously reported (Garth,
1946), constitute the entire Hancock Foundation series.

Measurements: Largest specimen, male: length 63 mm, width 97
mm, cheliped 67 mm, merus 25.4 mm, manus 36.3 mm, dactylus 23.4
mm, height of palm 22.2 mm. Female specimen: length 53 mm, width
85 mm, cheliped 53 mm, merus 20 mm, manus 32.5 mm, dactylus 18
mm, height of palm 18.5 mm.

Color in life: The appearance is that of a much eroded rock encrusted
with coralline algae. (Garth, 1946)

Habitat : Beneath rocks at lower low tide. One specimen has serpulids
attached.

Depth: Intertidal. Collected with Daldorfia garthi Glassell at Suli-
van Bay, James Island, Galapagos.

Size and sex: Males are from 47 to 63 mm, females from 39 to 53
mm in length.

Breeding: None of the specimens is ovigerous.

Remarks: The male pleopods figured herewith (see Plate Z;, fig.
12) further confirm the assignment of this unique genus and species to
the Parthenopidae. Pleopod 2 was found to be inserted into pleopod 1
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for the greater part of its length and could not be withdrawn without
dissection. It is difficult to see how the crab could exsert it in life because
of the rigidity of the member and its short basal attachment.

Galapagos Islands specimens are quite broad, length to width ratios
in males being 1:1.54, in females from 1:1.56 to 1:1.60. In contrast,
the male of typical Aethra scruposa figured by Sakai (1938, pl. 40, fig.
3) is narrow, having a ratio of only 1:1.50. In this it agrees with the
female figured by A. Milne Edwards, on the strength of which specimen
that author reduced Smith’s 4. scutata to subspecific rank. The male
holotype of 4. scutata, however, has a length-width ratio of 1:1.60, and
is therefore as broad as any of the Galapagos specimens. The ultimate
decision as to one species or two should be based on pleopod studies.

Genus CRYPTOPODIA Milne Edwards

Cryptopodia Milne Edwards, 1834, p. 360. Alcock, 1895, p. 281. Rath-
bun, 1925, p. 553.

Type: The Indo-Pacific Cancer fornicatus Fabricius, 1787, by
monotypy.

Description: Carapace very broadly triangular, with very large lat-
eral clypeiform vaulted expansions completely concealing the ambulatory
legs, and prolonged posteriorly far beyond the base of the abdomen; a
large space between the gastric and the cardiac regions triangular and
concave. Rostrum nearly horizontal, spatuliform, and very prominent.
Pterygostomian regions smooth, not ridged. Orbits very small, nearly
circular, with a suture in the superior margin. Epistome well developed ;
antennulary fossae narrow and somewhat oblique. Eyes very small and
retractile. Basal antennal [article] slightly dilated and not nearly reach-
ing the internal orbital hiatus, this hiatus filled by the second [article].
Buccal cavity and external maxillipeds small. Ischium of the external
maxillipeds not produced at its anterointernal angle ; merus distally trun-
cated, with the anteroexternal angle slightly produced, the interior mar-
gin notched below the anterointernal angle.

Chelipeds nearly as in [Parthenope] ; merus having a winglike lobe
on the posterior margin near to the distal extremity; palms of the cheli-
ped elongated, tricarinated, and dentated (as in [Parthenope]) ; fingers
short. Ambulatory legs slender, decreasing successively but slightly in
length, and having the fourth, fifth, and sixth [segments] more or less
distinctly carinated ; dactyli nearly straight.
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Abdomen, in the male, five-[segmented], the third to the fifth seg-
ments coalescent. (Alcock, modified)

Range: Eastern Pacific from Santa Maria Bay, Lower California,
and Puerto Refugio, Angel de la Guarda Island, Gulf of California,
Mexico, to Santa Elena Bay, Ecuador. Western Atlantic from S of
Cape San Blas, Florida, to off St. Thomas, West Indies. Indo-Pacific
from Red Sea and Persian Gulf to Australia and Japan.

Cryptopodia hassleri Rathbun
Plate Z,, Figs. 15, 15a; Plate 54, Fig. 2

Cryptopodia hassleri Rathbun, 1925, p. 554, pl. 202, figs. 1, 2. Garth,
1948, p. 32.

Type: Male holotype, M.C.Z. No. 2074; length 6.3 mm, width
10.2 mm.

Type locality: Magdalena Bay, Lower California, Mexico; Hassler.

Localities subsequently reported, with collectors: Colombia: Mélaga
Bay, 9 m, 4Askoy (Garth).

Atlantic analogue: Cryptopodia concava Stimpson.

Diagnosis: Carapace much broader than long. Length and breadth of
rostrum subequal. Closed fissures between marginal teeth extending well
up on the carapace. (Rathbun) Male first pleopod long, cylindrical,
little tapering, a few setae basally, on the lip of the groove, in a marginal
row, and in clusters at the blunt tip. Male second pleopod little more
than half as long as first, reflexed, a few denticles at base of short,
corneous tip.

Description: Carapace much broader than long; anterolateral mar-
gins twice as long as posterolateral; angle between anterolateral and
posterolateral margins obtusely rounded ; posterolateral margins arcuate,
little convergent posteriorly ; posterior margins straight in female, slightly
emarginate in male. Gastrobranchial ridges granulate; branchial ridges
straight or slightly sinuous; posterior to these the carapace profoundly
depressed except for slightly raised cardiac area. Margins cut into small,
truncate teeth separated by closed fissures extending well up on cara-
pace, giving the effect of a fluted border that may be semitransparent.
Lateral margins covering all but dactyls of legs when extended. Surface
smooth and glabrous. Front narrowly triangular. Merus of third maxilli-
ped triangular, outer angle extended, inner angle truncate. Sternum
concave anteriorly; a deep concavity receiving the tip of the abdomen in
both sexes; on each side of this a strong crest prolonged to the base of
the cheliped.
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Upper surface of merus and manus of cheliped dilated toward mid-
dle; margins with teeth similar to those of carapace. Fingers meeting
without gape, tips crossing ; prehensile edge of pollex knifelike. Crests of
walking legs denticulate. (Redescription based on figures of the type and
Gulf of California specimens of both sexes.)

Closely allied to C. concava, from which it is distinguished by its
greater breadth (1.6 times its length), narrower rostrum, rounder
posterolateral angles, greater extent of the closed fissures between the
marginal teeth. (Rathbun)

Material examined: 71 specimens from 21 stations. (See Table 104)
From Santa Maria Bay, west coast of Lower California, and Puerto
Refugio, Angel de la Guarda Island, Gulf of California, Mexico, to
Santa Elena Bay, Ecuador. In addition to the above, 6 specimens from
a single Askoy station. (Garth, 1948)

- Measurements: Largest specimen, male: length 7.6 mm, width 11.8
mm, rostrum 1.2 mm, width 1.2 mm, cheliped 10.6 mm, merus 4.6 mm,
manus 6.4 mm, dactyl 3.0 mm, height of palm 2.8 mm. Female specimen:
length 5.9 mm, width 9.0 mm.

Color in life: Carapace pinkish buff, rostrum orange red. Dorsal high
ridge and broad margin of carapace alizarine pink. Eyes dark brown.
Chelipeds creamish buff with touches of pink on teeth and ridges. Ambu-
latory legs semitransparent with light touches of pink. Ventral side light
buff with a few small spots of rose red. (Petersen, of a specimen from
Puerto Refugio, Angel de 1a Guarda Island, Mexico)

Entire dorsal surface cinnamon buff, slightly darker on frontal areas.
Eyes brown. Ambulatory legs very light. (Petersen, of a specimen from
Parker Bay, Costa Rica)

Habitat: Of the 21 dredge stations, 8 were sand bottom, with shell
present in 4 and nullipore in 1; 5 were mud bottom, with sand in 4 and
shell in 1; 3 were rock bottom, with mud and sand, shell, and gorgonians
in 1 each; 3 were in shell bottom, with sand in 1; and 1 each were
coralline and nullipore alone.

Depth: 2-32 fathoms. Once to 48 fathoms.

Size and sex: Males are from 2.85 to 7.6 mm, females from 3.7 to
5.9 mm, the single ovigerous female 3.9 mm. Pleopods may be distin-
guished in the smallest males.

Breeding: March at Bahia Honda, Panama.

Remarks: The shallow bays and gulfs of Costa Rica and northern
Panama appear to provide optimum living conditions for this diminutive
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species, which was taken in greater numbers and at more stations than in
the Gulf of California or the southern portion of the Bay of Panama.
The range of the species is extended northward to Hughes Point,
west coast of Lower California, and the north end of Angel de la
Guarda Island, Gulf of California, Mexico, and southward to La Liber-
tad, Ecuador. There remains, however, a large gap in distribution be-
tween Isabel Island, Mexico, and Costa Rica. Whether or not because
of this isolation, Gulf of California specimens are proportionately wider
as compared with length than are Bay of Panama specimens, which ap-
proach the Atlantic Cryptopodia concava more closely in this regard.

Genus HETEROCRYPTA Stimpson

Heterocrypta Stimpson, 1871a, p. 102. Alcock, 1895, p. 283. Rathbun,
1925, p. 554.

Type: The Atlantic Cryptopodia granulata Gibbes, 1850, by original
designation,

Description: Differing from Cryptopodia in the following characters:
posterior border of the carapace slightly overlapping the abdomen, but
not distinctly produced ; the lateral clypeiform expansions also less pro-
duced, legs when even moderately extended seen beyond them. Ptery-
gostomian and subhepatic regions traversed by a granular ridge running
parallel to the anterolateral border from the angle of the buccal cavity
to the base of the chelipeds. (Alcock, modified)

 Range: Eastern Pacific from Drakes Bay, Marin County, Califor-
nia, to Cape Pasado, Ecuador. Western Atlantic from Nantucket Sound,
Massachusetts, to St. Thomas, West Indies. 1.5-95 fathoms. Eastern
Atlantic; Mediterranean Sea. Indo-Pacific from Red Sea to Japan.

KEy To THE PAciFic AMERICAN SPECIES OF Heterocrypta
(From RATHBUN, MoDIFIED).

1a. Branchial ridge terminating at a point inside lateral angle of
carapace

2a. Posterolateral margin deeply concave between terminus of

branchial ridge and lateral angle of carapace. Chelipeds

elongate, equal . . . . . . . macrobrachia

2b. Posterolateral margin not deeply concave between terminus

of branchial ridge and lateral angle of carapace. Chelipeds

short, unequal . . . . . colombiana

1b. Branchial ridge terminating at lateral angle of carapace .

e ¢+ e s e & &« e « & « s « occidentalis
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Heterocrypta macrobrachia Stimpson
Plate Z,, Figs. 16, 16a; Plate 55, Fig. 1

Heterocrypta macrobrachia Stimpson, 1871a, p. 103. A. Milne Edwards,
1878, p. 167, pl. 29, fig. 3-3b. Rathbun, 1898, p. 581; 1910a, p.
576; 1923b, p. 633; 1925, p. 558, pl. 203, figs. 3, 4; pl. 282, figs.
4, 5. Garth, 1948, p. 33.

Type: Male holotype, length 14.2 mm, width 15.2 mm, merus of
cheliped 11.7 mm, hand 14.0 mm; not extant.

Type locality : Panama, Captain J. M. Dow, collector.

Localities subsequently reported, with collectors: Lower California,
Mexico: Magdalena Bay, 12 and 51 fathoms, Albatross (Rathbun,
1898), 13.5 fathoms, Albatross (Rathbun, 1923b). Mexico (A. Milne
Edwards). Ecuador: off Cape Pasado, 18 m, Askoy (Garth).

Atlantic analogue: Heterocrypta lapidea Rathbun.

Diagnosis: Branchial ridges subparallel to anterolateral margins; a
deep concavity on posterolateral margin between branchial ridge and
lateral angle. Gastric summit marked by a horizontal continuation of
the branchial ridges. Fingers not bent at an angle to hand. Male first
pleopod stout, cylindrical, regularly tapering to contorted, subacute tip;
a few setae on lip of groove, a larger number on groove margin nearer
extremity; longer setae subterminally. Male second pleopod of length
equal to first, straight, corneous tip elongated, channeled, a subterminal
transverse row of denticles.

Description: Body depressed. Carapace narrower and less triangular
than that of Heterocrypta granulata, but resembling it in its granulated
ridges and protuberances. Anterolateral margin regularly convex, and
crenulated with fourteen or fifteen teeth, themselves denticulated. Margin
between the lateral angle of the carapace and the projecting terminus of
the branchial ridge profoundly concave. Posterior margins crenulated
like the anterior, with a somewhat larger tooth on each side at the
juncture of the posterior with the posterolateral margins. Exognath of
the external maxillipeds not tuberculated.

Chelipeds very long, smooth, and naked above, except at crenulated
edges. Ambulatory [legs] compressed ; merus with sharp, minutely den-
ticulated lower edge. (Stimpson)

A blunt downward-pointing spine on sixth segment of male abdomen.
(Rathbun)

Material examined: 132 specimens from 34 stations. (See Table
105) From Santa Maria Bay, west coast of Lower California, and
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Rocky Point, Gulf of California, Mexico, to Santa Elena Bay, Ecuador.
In addition to the above, 3 specimens from a single Askoy station.
(Garth, 1948)

Measurements: Male specimen (not largest): length 10.0 mm,
width 12.0 mm, rostrum 1.2 mm, width 1.6 mm, cheliped 26.0 mm,
merus 9.9 mm, manus 11.9 mm, dactylus 3.9 mm, height of palm 3.2
mm. Female specimen: length 10.2 mm, width 13.4 mm. The largest
specimen is a 10.4 mm Askoy Expedition male.

Color in life: Yellowish, sometimes with bluish-gray patches on the
carapace, and bands of the same color across the chelipeds. (Stimpson)

Dorsal surface of carapace light olive gray with lighter longitudinal
stripes, a few blackish brown dots on margin and dorsal ridge. Chelipeds
white except for a broad band of mineral gray at the base of merus and
a similar band on distal end of propodus and base of movable finger.
Ambulatory legs pale olive gray with dark band on base of propodus of
fourth leg only. Ventral side white with a few light brown dots. (Peter-
sen, of a specimen from Santa Maria Bay, Lower California, Mexico)

Carapace pale colonial buff with longitudinal stripes of pale purplish
avellaneous on which a narrow purple beaded stripe is superimposed. Eye
clear with pinkish tinge and bright red tip. Chelipeds and ambulatory
legs as carapace; upper surface covered with avellaneous except for a
few patches; small marginal teeth red-purple. Movable finger warm buff
crested with purple at base. Ventral side pale colonial buff. (Petersen,
of a specimen from Parker Bay, Costa Rica)

Habitat: Of 32 stations, bottom was sand in 21, with shell present
in 7, coralline in 3, and nullipore, rock, and gravelly mud in 1 each;
mud in 5, with shell present in 1; rock in 5, with gorgonians present
twice and sand and shell present once each; shell with mud in one in-
stance.

Depth: 2-26 fathoms.

Size and sex: Males are from 5.0 to 10.4 mm, females from 5.7 to
10.2 mm, ovigerous females from 6.6 to 9.0 mm, and young from
4.5 mm.

Breeding: Females with ova were encountered in the Gulf of Cali-
fornia and off Ecuador in February, and off Costa Rica in March.

Remarks: The range of the species has been extended northward to
include the whole of the Gulf of California from Rocky Point south to
Isabel Island, Mexico, and southward from Cape Pasado (Askoy rec-
ord) to La Libertad, Ecuador.
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Heterocrypta occidentalis (Dana)
Plate Z,, Figs. 14, 14a; Plate 55, Fig. 2

Cryptopodia occidentalis Dana, 1854, p. 430, woodcut. Stimpson, 1857b,
p. 458. Lockington, 1877c, p. 78. A. Milne Edwards, 1878, p. 169.
Lambrus frons-acutis Lockington, 1877a, p. 31; type locality, Santa
Catalina Island, California; type not extant; 1877¢, p. 78.
Heterocrypta occidentalis, Holmes, 1900, p. 44. Rathbun, 1904a, p.
170; 1925, p. 559, pls. 204, 205; 1926, p. 28. Weymouth, 1910,
p. 21, pl. 2, figs. 4, 5. Hilton, 1916, p. 71, fig. 7. Nininger, 1918,
p- 36, fig. 1. Schmitt, 1921, p. 192, text-fig. 119. Johnson and Snook,
1927, p. 363, text-fiz. 316. Ricketts and Calvin, 1939, p. 182,
pl. 35.
Type: 31.7 mm wide specimen, sex not stated; probably in Yale
Museum. (Rathbun, 1925)
Type locality : Monterey, California; Wm. Rich, collector.
Localities subsequently reported, with collectors: California: Gulf
of the Farallones, 33 fathoms, and Monterey Bay, 10-31 fathoms, 4lba-
tross (Rathbun, 19042, 1925); Monterey Bay, 10-15 fathoms (Wey-
mouth) ; Pacific Grove, J. O. Snyder, and off Brockway Point, Santa
Rosa Island, 40-45 fathoms, Albatress (Rathbun, 1925); Hermosa
Beach (Hilton) ; off Venice and off San Pedro, Anton Dohrn; San
Pedro, M. Baldridge, H. N. Lowe (Rathbun, 1925); Santa Catalina
Island, Henry Hemphill (Lockington, 1877a, 1877c, as Lambrus frons-
acutis) ; off Santa Catalina Island, 50 fathoms, and San Clemente
Island, H. N. Lowe (Rathbun, 1925) ; Newport Bay, intertidal (John-
son and Snook; Ricketts and Calvin); Laguna Beach, 12-20 fathoms
(Nininger) ; La Jolla (Johnson and Snook) ; off San Diego, 22 fathoms,
Albatross (Rathbun, 1904a, 1925). Lower California, Mexico: off Los
Coronados Islands, 36 fathoms, Albatross (Rathbun, 1904a, 1925).
Gulf of California: Boca de las Piedras, Sinaloa, W. J. Fisher (Lock-
ington, 1877a, as Lambrus frons-acutis).
Fossil: California Pleistocene: Rincon del Portrero, Santa Monica
(Rathbun, 1926).
Atlantic analogue: None, A distinctive west-coast endemic species.
Diagnosis: Branchial ridges sinuous, terminating at lateral angle,
and not continued on gastric region, marked by two ridges coming to a
point posteriorly. Fingers short, making a distinct angle, though less
than a right angle, with palm. Male first pleopod thick, capitate, con-
torted, tapering to “neck” then flaring ; longer setae on lip of groove, in
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two rows in concavity of terminal portion, and marginally. Male second
pleopod little more than half the length of first, reflexed, corneous tip
marginally denticulate; a subterminal cluster of denticles.

Description: Carapace broadly triangular ; median region narrow, the
flattened upper surface bounded by two granulated ridges, converging
to a point behind. Cardiac region furnished with a three-sided, pyramidal
elevation, the edges usually granulated. Posterolateral regions large, and
furnished with an S-shaped, granulated crest, extending from near the
posterior end of the median region to the acute lateral angles of the
carapace; in front of the anterior bend of this crest a pair of minute
tubercles. Rostrum triangular, subacute, not depressed. Anterclateral
margins straight or slightly concave in front, convex near the middle, the
posterior portion passing outwards and backwards, arching over the legs;
the teeth on the anterior part small and irregular, but becoming larger
posteriorly, there furnished with secondary denticles. Posterolateral mar-
gins transverse ; posterior margin not produced over the abdominal seg-
ments. . . . Ischium of the maxillipeds smooth, the anterointernal angle
produced ; merus small, the surface concave and bearing near the middle
a prominent tooth.

Chelipeds long, trigonal; the sides of the merus convex, the edge
sharply granulate to dentate; carpus with three or four granulate lines;
hand about as long as the merus, the angles prominent and dentate and
the sides concave; pollex short, deflexed; dactyl short, but longer than
the pollex, and when closed its outer margin nearly at right angles to the
long axis of the hand. Ambulatory legs compressed, strongly carinated
above; dactyls narrow, strongly sulcate, and corneous-tipped. { Holmes,
modified )

A long triangular concave area extending from the subhepatic region
back to the afferent branchial openings, including the exognath and sur-
rounded by a fringe of hair; outside this area, and above the ischium of
the cheliped, a raised, level, oval area against which the inner surface
of the manus plays, when the cheliped is flexed. (Rathbun, 1925, modi-
fied)

Material examined: 922 specimens from 136 stations or localities.
(See Table 106) From Drakes Bay, Marin County, California, to
Dewey Channel, Lower California, Mexico, including all eight islands
of the Channel Islands group ; Gulf of California at Outer Gorda Bank.

Measurements: Largest specimen, male: length 21.0 mm, width 34.0
mm, rostrum 1.2 mm, width 1.8 mm, exorbital width 5.0 mm, cheliped



478 ALLAN HANCOCK PACIFIC EXPEDITIONS voL. 21

57 mm, merus 25 mm, manus 28.7 mm, dactyl 7.5 mm, height of palm
9.4 mm. Female specimen (not largest): length 17.3 mm, width
26.8 mm.

Color in life: Tips of tubercles white, ridges bearing tubercles light
purplish, remainder of carapace mottled with numerous minute spots of
white and purplish, giving a pink effect which often closely approaches
white. Ambulatory legs usually a light yellow. (Weymouth)

Habitat : Of 89 stations for which data on bottom type are available:
49 were sand, with shell present in 10, algae in 8, gravel in 4, mud in 3,
and nullipore in 1; 18 were mud, with sand in 7; 11 were rock, with
kelp in 4, mud in 2, and sand, shell, and nullipore present in 1 each;
6 were algae alone; 3 were shell, with mud in 2 and algae in 1; and
2 were coralline, with sand in 1. Sponge, worm tubes, and sea urchin
associations are frequently noted in the station data.

Depth: Collected once intertidally. Normally 4-57 fathoms; excep-
tionally to 69 fathoms (off San Clemente Island), to 77 fathoms (off
Santa Cruz Island), and to 95 fathoms (Outer Gorda Bank).

Size and sex: Males are from 6.0 to 21.0 mm, females from 6.0 to
17.3 mm, ovigerous females from 11.6 to 16.6 mm, and young to 3.5
mm. (See Remarks)

Breeding: Ovigerous females have been taken in February at San
Diego, when 38 of 44 females were with ova, and in April off Newport
Beach, when 51 of 51 females were in this condition. Other months and
localities include March (Long Beach, Cedros Island), April (Hunting-
ton Beach), May (Portuguese Point), July (Long Beach), August
{(White Cove, Santa Catalina Island ; Bechers Bay, Santa Rosa Island;
Redondo, El Segundo, Monterey Bay, Half Moon Bay); September
(Santa Barbara).

Remarks: The extensive series has not been exhausted of informa-
tion. Some random observations are these: The species is most abundant
off Huntington Beach and in Newport Harbor. There are many large
males in the 20 mm range, but none is over 21 mm. In several lots exam-
ined, all or nearly all females are ovigerous. Young under 10 mm were
considered immature; however, specimens could be sexed to 5 mm. A
sharp rostrum occurs frequently. Older specimens show encrustation with
barnacles on carapace and chelipeds.

The range of the species is extended southward along the Lower
California coast from Los Coronados Islands to Punta Eugenio. The
occurrence at Quter Gorda Banks off Cape San Lucas is extralimital and
exceptional, as is Lockington’s record for Boca de las Piedras, Sinaloa.
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Heterocrypta colombiana Garth
Plate Z,, Figs. 13, 13a; Plate 54, Fig. 3

Heterocrypta colombiana Garth, 1940, p. 71, pl. 18, figs. 1, 2; 1948,
p. 23.

Type: Male holotype, U.S.N.M. No. 78778, length 4.9 mm, width
7.0 mm, length of hand 4.5 mm.

Type locality: Port Utria, Choco, Colombia; Velero III.

Localities subsequently reported, with collectors: Costa Rica: Salinas
Bay, 1.5 fathoms, Velero III (Garth, 1940). Ecuador: off Esmeraldas,
927 m, Askoy (Garth, 1948).

Atlantic analogue: Heterocrypta granulata (Gibbes).

Diagnosis: Rostrum prominent, trilobate. Branchial ridges parallel
to anterolateral margins but straighter; no concavity on posterolateral
margins between branchial ridge and lateral angle; posterior margin
straight. Chelipeds massive; major manus half as high as wide, fingers
closing with a gape. Male first pleopod cylindrical, tapering in basal
three-fifths, a row of setae on lip of groove, other long setae in rows on
outer two-fifths and in clusters about emarginate tip. Male second pleo-
pod little more than half as long as first, straight, a short corneous tip
with basal denticles.

Description: Carapace depressed, width nearly one and one-half
times length, smooth and microscopically punctate. Branchial ridges
consisting of a double row of bead granules parallel to denticulate antero-
lateral margins but straighter. A short, transverse gastric ridge joining
branchial ridges; carapace highest at this point. Cardiac region low, non-
granulate, but punctate. Posterior margin almost straight, a pronounced
angle at its lateral extensions beyond the branchial ridges. Rostrum
broadly elongate, margin granulate, faintly trilobate. Orbit with a closed
fissure above.

External maxilliped granulate, merus notched at inner angle for
insertion of palpus and produced at external angle to form a concave arc
with outer border of ischium. A granular ridge running from angle of
buccal cavity to base of cheliped.

Chelipeds short, heavy, and strikingly disproportionate; merus of
each widest at mid-point, with two serrate denticles on inner margin
and a row of bead tubercles lengthwise on inferior surface; carpus of
each with inferior granular ridge continued and three additional lines of
granules on superior surface; manus of large claw with a high superior
crest faintly angled at mid-point, a more sharply angled median crest on
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inner surface, and an outer row of bead granules similar to those on
carpus and merus; manus widening distally, greatest height one-half
times length ; dactyl strongly curving downward, spinulous-ridged, meet-
ing pollex with a wide gape; pollex curving upward, not constricted at
base. Minor manus with superior crest toothed at mid-point, widening
little distally, lower margin straight; fingers closing without gape, tips
crossing,

Abdomen of male with segments 3-5 fused, narrowest at base of sixth
segment, seventh segment triangular.

Material examined: In addition to the male holotype from Port
Utria, Choco, Colombia, and the female allotype from Salinas Bay,
Costa Rica, previously recorded (Garth, 1940), a male from Salinas
Bay, Costa Rica, same station and date, from Hancock collections. This
specimen, together with the male obtained by the 4skoy off the coast of
Ecuador (Garth, 1948), increases to four the known representation of
this rare species. (See Table 107)

Measurements: Male specimen from Costa Rica: length 6.0 mm,
width 8.1 mm, rostrum 0.6 mm, width 0.9 mm, exorbital width 2.0
mm, cheliped : merus 4.0 mm, manus 5.3 mm, dactylus 2.2 mm, height
of palm 3.0 mm. Female allotype: length 4.5 mm, width 6.7 mm.

Color in life: Not recorded.

Habitat: Coarse sand bottom; rock and corallines.

Depth: 1.5 to 15 fathoms. The “shore” station from which the type
specimen was reported is believed to have been shallow water.

Size and sex: Males are from 4.9 (the holotype) to 6.0 mm, the
single female (allotype) 4.5 mm in length.

Breeding: An ovigerous female of the species is yet to be found.

Remarks: Had the larger male from Salinas Bay been available at
the time of description of the species, it, rather than the male from Port
Utria, would undoubtedly have been selected as holotype. This
would have avoided the undesirable feature of having holotype and allo-
type come from separate localities. In such an event the name “colom-
biana,” given for the country of origin of the holotype, would have been
inappropriate and some other would probably have been chosen. Such
designations, once made, are binding, and rightly so; and it is fortunate
that no great harm has resulted therefrom. Features distinguishing Hez-
erocrypta colombiana from Cryptopodia hassleri, the Pacific parthenopid
that it most closely resembles, as well as from Heterocrypta granulata,

its Caribbean counterpart, are set forth in an earlier paper. (Garth,
1940)
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