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VI.—Dgecaron Crustacea or Brrvupa ; [—Bracuyvira avi
Axomura.  Tunemr DisrrisurioN, VAriations, axn  Haurrs,
By A. E. Vergrir,

The following catalogue is intended to include all the species
hitherto known to occur at Bermuda. It is based maiuly on the
collections made by myself and the small parties of students and
others who went with me to Bermuda in 1895 and 1901 to make ¢ol-
lections for the Museuam of Yale University. But I have-also nsed
several earlier collections already in the Yale Museum, especially that
of Mr. G. Brown Goode, made in 1876-1877, of which the species
were mostly determined by Prof. S. L Smith, soon afterwards ; and
the still earlier collections sent to the Museum by Mr. J. M. Jones,
about 1866 to 1877 ; also small collections made about the same
period by Dr. C. Hartt Merriam, Dr. I'. V. Hamlin, and others.

Recently, Professor Trevor Kincaid, of the Washington State
University of Seattle, has sent me, for examination, his entive col-
leetion, made while at the Bermuda Biological Station, i1 1903,

The Field Natural History Museum of Chicago sent to Bermuda,
in 1905, an expedition under Dr. Tarleton IL. Bean, especially to
collect the fishes, bnt a good collection of Crustacea was also
obtained, including a number of species dredged on the Challenger
and Argus Banks. This collection has been sent to me for study by
the director, Mr. IF. J. Skiff, to whom I am much indebted for
the privilege of studying it. The collection contained several inter-
esting additions to the Bermuda erustacean fauna.®

Prof. E. L. Mark, of Harvard University, has also kindly sent me,
for study, a collection of Crustacea made by the members of the
Bermuda Biological Station, under his direction. It is of special
interest beecanse some of the species were dredged on the Argus and
Challenger Banks, and a few are new to the fauna.  Several partial
and nominal lists of Bermuda Decapod Crastacea, mostly without
descriptions or fignres, have already been published, inerveasing,
from time to time, the number of known species, but none are com-
plete. No doubt many additions will also be made hereafter to the
present list, though it is probably nearly complete for the shore
and shallow water species.

* Among these are Dronda erylhropus, a small Munida, and a small red
Alpheus, apparently new, from the Banks; Charybdella tunidulu, Loug Rird
I., and Glyplurus Branneri Rath., from St. Davids Island.

Trans. CoNN. Acap., Vou. XI1IiL Rl Jax,, 1908,
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300 A. E. Verrill—Decapod Crustacea of Bermuda.

The earlier lists, worthy of motice, are those of Mr. J. M. Jones.*
The species enumerated by him, merely by names, were identitied
for him by others, and were not all reliably named. A good
series of his Bermuda Cranstacea still remains in the Yale Musecum,
and has been used in preparing this list, as stated above.

Prof. Sidney I. Smith, in a memoir on the Crustacea of Brazil,t in
1869, recorded five species from Bermuda (coll. J. M. Jones)
studied by him in the Yale Musenm, and others in his later papers.

Prof. Angelo Heilprin, in his general work on the Bermudas,}
gave a brief list of the Crustacea obtained. They were identified
by Mr. Witmer Stone, who was a member of Prof. Heilprin’s party.
One of his species (Cyclograpsus integer) has not heen taken by
later collectors. A list of nine species was given by Professor
Ortmann in the reports of the Plankton Expedition.§

In a general illustrated work on the West Indian Decapod Crus-
tacea,| Mr. Youug has ennmerated and described 23 species pre-

* The Naturalist in Bermuda, London, 18549, 212 pp., Svo ; The Visitor’s Guide
to Bermuda, Malifax. New York. and London, 1876, 12mo. 159 pp. For a list of
his other writings, see these Trans., vol. xii. p. 201 ; The Bermuda Is., ii, p.
157.

Mr Jones was a lawyer, resident in Halifax, N. S., but he resided a number
of winters in Bermuda, also doing business there, He was much interested in
zoblogy, botany, and geology, and did much useful pioneer work there, in
those subjects. His books were very useful at the time he wrote, for little had
then been published oun the natural history of the Bermudas. He devoted more
attention to the Mollusca than to any other subject, aud made a large collection
of shells there, bnt no complete list ot them has been published. He was a
personal friend of Governor Lefroy, ax shown by their correspondence which
I have seen, and they were often associated in making collections. [ made his
personal acquaintance, while at Halifax, in 1877, Soon after that he sent to
the Yale Musenm a large part of his collections of corals. echinoderms,
bryozoa, ete. At about the same period he sent his collection of Cruastacea to
be stndied by Prof. S. I. Smith of Yale, who was then intending to write a
general report on the Bermuda Crustacea for Bulletin 25 of the U, S. National
Museum. Other more imperative duties prevented the completion of that
work, as well as my own report on the corals and echinoderms, undertaken at
the request of Mr. Goode, for that Bulletin.

t Notice of the Crustacea collected by Prof. C F. Hartt, on the Coast of
Brazil in 1867. These Trans., vol. ii. pp. 1-42, 1869.

} Heilprin, Angelo.—The Bermuda Islands. Crustacea on pp. 146-149. Phila-
delphia, 1889.

§Ortmann, Arnold.—Decapoden und Schizopoden der Plankton Exped.. Bd.
ii, 1893.

| Young, Chas. G.—The Stalk-Eyed Crustacea of British Guiana, West Indies,
and Bermuda, London, 1900, xix + 514 pp., 7 colored plates.
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viously recorded from Bermada. In the Reports of the Voyage of
the Challenger there are lists®* of the 25 shallow-water specivs
obtained at Bermuda. Dr. W. M. Rankin, of Princeton University,
published in 1900 a much more complete hist, including all the
species kuown up to that datet  He vecorded 33 species of Bra-
chynra and 6 of Anomura. IHe utilized the collections made by
the parties from the University of New York. He also had, for his
use, a list of the species obtained by Mr. G. Brown Goode,} in 1876
* Miers, Edw. J.—Report on the Brachyura, vol. xvii, 1886, Ienderson, J. R, —
Report on the Anomnra, vol. xxvii, 1888,

4 The Crustacea of the Bermuda lslands, with notes on the Collection made
by the New York University Expeditions of 1897 and 1898, Annals New York
Acad. Science, vol. xii, No. 12, pp. 521-548.

+Mr. G. Brown Goode, who was tor many years Assistant on the U. S. Fish
Commission ; later, Assistant Secretary ot the Smithsonian Institution and Director
of the National Museum ; and at one time Commissicner of Fish and Fisheries;
was a prominent ichthyologist. He published a number of important works on
fishes. Omne of his earlier ones was a Catalogune of the Fishes of Bermuda with
notes on their colors and habits. (Bulletin of the U. S. National Museum, No.
5. 1876.) He published a more complete catalogue in Bulletin 25, 1884,

He visited Bermuda in the winters of 1876 and 1877, partly tor the benefit
of his health. While there he made extensive collections, especially of fishes,
Crustacea, sponges, corals, and echinoderms. His collections were much
larger than any previously obtained there. They contained about 33 species of
Brachyura and Anomura; also many Macrura. Amphipods, ete. His corals,
actinim, echinoderms. bryvozoa. ete., were identified by me, before 1880, and
studied with reference to the preparation of a faunal report on those gronps,
for Bulletin 25 of the U. S. National Maseum. But this work and several
others were laid aside in order to nndertake the more important investigation
of the deep-sea invertebrate fanna off the American coast, by the U. S. IFish
Commission, which was begun in 18380, and placed under my charge by the
Commissioner, Professor S. F. Baird, As that work continued annnally from
1580 to 1888, and the vast collections obtained were put in my care for study,
many of them even to the present time. with scarcely any tfunds to employ
assistants, I have never been able to resume the publication of those Bermuda
reports, in the form intended, but the results have, in large part, been included
inn the papers recently published by me in these Transactions.  Althongh Mr.
Goode’s collection of Crustacen was the best made up to that date, it was by
no means complete. -«

The following extract from one of Mr. Goode's letters to Professor S. 1. Smith
will serve to illustrate his interest in collecting the Crmstacea :

Bermvna, Mareh 19, 1877,
My Dear Professor Smith :
¢T am making fine hauls among the erustaceans, especially among the minute
forms, and have already filled about 125 phials and bottles.  Have not yet fonnd



302 A. E. Vervill—Decapod Crustacea of Bermuda.

and 1877, which had been identified by Professor S. I. Smith, many
years before. A series of the same collection, which was sent to
the U. S. National Muscum, was studied by Miss Rathbun, who
furnished the list for Dr. Rankin. Another series is in the Muscum
of Wesleyan University, Professor Smith has published measure-
ments and other information in regard to a number of the species
in Goode’s colleetion, in several of his papers.

Two papers by me* gave the many additional species obtained
by the parties that went with me to Bermuda from Yale University
in 1898 and 1901, to study the zodlogy and make more complete
collections,

A recent and very important work on the Decapod Crustacea of
Porto Ricot has been published by Miss M. J. Rathbun. She has
indicated in her report all the species that had been previously
recorded from Bermuda, with their general distribution. In that
report, brief but clear descriptions are given of all the genera and
species, as well as analytical tables of the genera and speecies. It is,
therefore, almost & manual for the Bermuda species, for most of
them were also in the Porto Rico collections.  For students of these
Crustacea it is the most usefnl of the works readily available. It
contains only few figures of the Bermuda species, however.

In the present article T have endeavored to figure as many as
possible of the species, even when well known, for such figures
greatly facilitate their identification and may largely take the place
of deseriptions. From this point of view this article may be
regarded as a complement to that of Miss Rathbun, to which
reference should be made for technical descriptions.

I have, however, included brief descriptious of some of the more
diftfienlt species, and also most of the notes that I have on the
colors of the living specimens, with snch observations on habits as
seemed to be of interest. I have also indicated the general distribu-

the larval stages of any species whatever,—perhaps hecause I have not had time
to use a towing net.” * % x %

‘“ Am having excellent success, particularly with fishes and sponges. I have
added about 40 species of fishes to my published list. Youn will be pleased to
know that 1 ind Amphiorus quite abundantly.”

* Additions to the Crustacea and Pycnogonida of the Bermudas, Trans. Conn.
Acad. Sci., vol. x, part ii, pp. 573-582, plates lxvii-lxix, 1900.

Additions to the Fauna of the Bermndas from the Yale Expedition of 1901,
with Notes on Other Species. Op. cit., vol. xi, pp. 15-62, plates i-ix, 1901.

+ Rathbun, Miss Mary J.—The Brachyura and Macrura of Porto Rico. From
the U. S. Fish Comm. Bulletin, for 1900, vol. ii, pp. 1-137¥%, pl. i, it, 1901.
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tion and range of the species. In 1898, one of my sons, Clarenee
S. Verrill; who was of the Yale party, made notes on the habits and
colors of the Crustacea. I am indebted to him for snch notes, many
of which are here utilized, and have his initials appended.

Another son, A, Hyatt Verrill, made a large collection of Crnsta-
cea in Mareh, 1901, before my arvival at Bermuda. 1le found a
number of interesting additions to the fauna. 1 am also indebted
to him for the photographs and drawings used in this paper, and
also for a number of colored figures and various notes made on the
colors and habits of a number of speecies.  To Miss M. J. Rathbun,
whose nomenclature I have generally followed, I am indebted for the
identification of many of the smaller and more eritical specimens,
and for the loan of others. Ifrom her papers 1 have also borrowed,
with a few alterations, some of the analytical tables of species,
genera, and higher groups.

I am also indebted to Professor S. 1. Smith for numerous com-
parative measurements of a number of species, made by him several
years ago for another purpose.

Many of the erabs have colors that are highly protective by day :
others have colors that are not protective by daylight, but are
highly so at night, in moonlight, or twilight. They afford an excel-
lent field for studies of this kind. Althongh' these Crustacea are
numerous in Bermuda, there are many species that are seldom taken
by inexperienced collectors, beeause of their peculiar habits.  Many
are found concealed beneath large rocks or masses of dead corals,
which mnst be tnrned over to obtain them. This is partienlarly true
of most of the Pilumnidae, and of Mithrar forceps, Perenon planis-
sinvon, ete. Some live regularly in eroded holes in masses of coral
or limestone, like many species of Alpheus and the common Gono-
dactylus  (Frstedi.  The varve crab, Fpialtus bitubereulatus, was
found only by breaking np such rocks.  Several species are peculiar
to the mangrove swamps, and live chiefly among the tangled roots
of the mangroves, where it is hard to captnre them. The hand-
somely colored Goniopsis cruentaties has this habit, as well as some
species of Sesarina, Puchygrapsus, Fupanopeus, ete.  The land-
crabs, Gecareinus and Cardisoma, burrow deeply in the earth, and
the same is true of Ocypode arenarius, Hippa cubensis, ete., which
inhabit sandy beaches.  These and many others are mainly nocturnal
in their habits and can sometimes be canght out of their burrows in
the night by means of torches or lanterny, especially in summer.
The great Cardisoma guanhwmni is seldom taken here in any other
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way. The various species of Portunide are active swimmers in
shallow water and must be taken by means of nets. Many species
are partial to the outlying reefs, living in holes and creviees, or
under broken blocks of stone. A few species have been obtained
only by dredging, but so little dredging has hitherto been done,
except in very shallow water, that we really know very little abont
the extensive fauna that undoubtedly inhabits the zone between 10
and 150 fathoms. A few hauls of the dredge were made by the

*“ Challenger ™

outside the reefs. The expedition sent out by the
Field Museum of Chicago, under Dr. Bean, did a small amount of
dredging on the Argus and Challenger Banks, and obtained there
some interesting additions to the Crustacean fauna, which have been
sent to me for study. A few snccessful hauls were also made there
by a party from the Bermuda Biological Station.

Dredging outside the reefs; in 10 to 30 fathoms, where the fauna
should be richest, is diflienlt, not only because of the rough seas
that prevail there at the seasous when most collectors visit the
islands, but also beeause the bottom itsell is very broken and rough,
being covered in most places by large masses of broken rocks and
dead corals, and in many loealities by living branched corals ( Ocu-
lina) and gorgomans, so that the dredges are apt to be lost or the
nets speedily torn. “liven tangles are liable to be caught among
the rough rocks and lost. The larger Crustacea, living in such
places; ean only be obtained by means of baited fish-traps or lobster
pots. In this way three large species of Seyllarides or ‘ Spanish-

(]

lobsters ” have been obtained, as well as several large erabs. The
collections of Crustacea made by my own parties are very much
larger than those made by any of the other expeditions, hoth in the
number of species and in the number of speeimens, but they were
all obtained in the spring, from March 1Ist to June 4th, and very
few were dredged. The same is true of several other collections.
Mr. Jones and Mr. Goode eollected both in the winter and spring,
but the dates are seldom indicated ou their labels.  The eollection
trom the University of New York, worked out by Dr. Rankin, was
made in midsummer, and therefore affords some additional seasonal
information. Probably eonsiderable differences would be found
between large collections made in midsummer or autumn and those
made in winter or spring.

In this respect the collection made by the expedition from the
Field Musenm of Natural History is of special interest. That
party worked from Aug. 18 to Nov. 10, 1905. The collection of
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Crastacea obtained is not large, for the fishes were the special
objects sought, but it contains mauny interesting species, some of
them not previously found.

Whenever possible T have given the season when females carrying

egas were taken,

Q
Since many species may have been formerly introduced by adher-
ing to the bottoms of vessels, and others may be introduced here-
after in the same way, I have thought it advisable to mention
particularly the earlier occurrences of all the species, so far as 1
know. DBut very few- dates can now be given earlier than those of
the collection of J. M. Jones, which was fortunately quite large.
Much of his collection was made as early as 1859 to 1866, but his
specimens had no labels giving precise dates.  Abundant opportunity
for the introduction of West Indian species have prevailed for nearly
300 yvears, but they have muceh increased in modern times, especially
since the establishment of the great naval dry dock.  Vast numbers
of living marine animals are always seraped from the bottoms ot
foul vessels, besides barnacles.

BRACHYURA.

Key to the Superfamities or Tribes of Brachyura.®

A.—Buceal frame quadrate ; efferent branchial channels opening at the sides of
the endostome.

B.—Carapace usually quadrilateral, frontal region enrved downward. Verges
inserted either in the sternal plastron or in the basal joints of the fifth pair
of legs of the male, thence passing through channels in the sternum, beneath
the abdomen ... ... .. ... iiiieii .. Catomeclopa

B!, —Carapace not quadrilateral. Verges inserted in basal joints of the fifth
pair of legs.
C.—Carapace short and broad, rounded in front, without a projecting frontal

WO £ 06 -0 Sommboans 5 BE006 & aeo oo o aEEe O R S e L AL L Cyetoinetopa

C!.—Carapace usually more or less triangular or ovate, with a projecting, pointed,
forked Nor Spinedirostrumm’ - §2 L 8 0 00 C o Zoo S0 it Oxyrhyncha
A'.—Buecal frame usually triangular, narrowed forward ; efferent eanals open-
ing at middle of the endostome. Verges inserted in the basal joint ot the
iirln Jornim lof CTT cna St o e IS SRR B sl 57 e O.xystomata
*Taken with slight alterations from Brachyura and Macrura of Porto Rico,
by Miss M. J. Rathbun.
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CATOMETOPA.

Family OCYPODIDZA ILeach.

This family is represented in Bermuda only by the genus Ocypode.

R o . i) by
The “fiddler-erabs” (genus Uca or Gelasimus), so abundant on
most coasts of warm countries, are entirely lacking, so far as known.

Ocypode arenarius (G. Edw.) Say. Ghost-Crab; Sprile; Beach Crab.
Cancer arenarius Edwards in Catesby, Nat. Hist. Carolina, ii, pl. 35, 1771.
Cuncer quadratus J. C. Fabricins, Entomologia Systematica, ii, p. 439, 1793.

(‘* Habitat in Jamaica Mus. Dom. Banks.™)
Ocypode quadrata J. C. Fabricius, Suppl. Entomol. System., p. 347, 1798.

S. I. Smith, Trans. Conn. Acad. Sci., iv, p. 257, 1850. (Synonymy and
distr.) '

Ocypoda albicans Bose, Hist. nat. Cruast., i, p. 196 (not the fig,) (Carolina
coast),
Ocypode arenarivs Say, Jour. Acad. Nat. Sci. Philadelphia, i, p. 69, 1817.

M.-Edwards, Hist. nat. Crast., ii, p. 44, pl. 19, figs. 13, 14, 1837 (Ocypoda aye-
naria) ;

Cones, Proc. Acad. Nat. Sci. Philadelphia, 1871, p. 122 (arenaria ; North
Carolina, habits).

Smith, Amer. Jour. Sci. (38). vi, p. 67, 1873 (Monolepis inermis = megalops-
stage); Inverteb. Vineyard Sd., Report U. S. Fish Comm., i, p. 545 (231),
534 (240), 1874 (Ocypoda arenaria).

Kingsley. Proe. Acad. Nat. Sei. Philadelphia, 1878, p. 322 (7), (Ocypoda
arenaria); op. eit,, for 1879, p. 400; op. eit., 1880, p. 184.* Rankin,
Crust. Bermunda Is., p. 525, 1900,

Ocypoda rhombea M.-Edwards, Hist. nat. Crust., ii, p. 46, 1837 (**Antilles et
Brésil ") ; Ann. Sei. nat., 111, xviii, p. 143 (107), 1852 (Ocypode).
Dana, U. S. Expl. Exped., Crust., p. 322, pl. 19, fig. 8, 1852 (Brazil).
Monolepis inermis Say, Jour. Acad. Nat. Sci. Philadelphia, i, p. 157, 1817

(megalops-stage).

Ocypode albicans M. J. Rathbun, Results Branner-Agassiz Exp. Brazil, Proc.

Wash. Acad. Sei., ii, p. 134, 1900 ; Brachy. and Maer. Porto Rico, p. 6, 1901

(descr.): Amer. Naturalist, xxxiv, p. 585, figs. 1, 2, 1900.

3]

Ficure 1. Prate IX, FIGURES 2, 5.

This erab is easily distinguished by its thick, quadrate carapace,
coarsely granulated on the sides, with finer granules on the middle
and posterior parts; the acute anterior angles; and the very large eves
and eyve-stalks. The eyes are abruptly rounded distally, but pro-
longed proximally on the stalks beneath. The chelipeds of the males

* Kingsley, op. cit., p. 184, used the specitic name arenaria, as from Catesby,
1731 and 1771, dating it from the later edition. That edition was edited by
George Edwards, who gave binomial names to the species of Catesby. There
is no valid reason for not adopting them when they have priority, as in this case.
The name Caneer arenarins is given in the text and is also engraved on the plate.
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have a stridulating organ, consisting of a vertical series of short
raised lines of tubereles on a narrow ridge. It is doubtless used for
a sexual call.  The ambulatory legs are fringed with long yellow
hairs,

The color of the adults at Bermuada, in life, is mostly pale yellow,
straw-color, or yvellowish white, imitating closely the eolor of the
beachies of yellowish white shell-sand on which it lives. Those

Figure 1.—Ocypode arenarius, about ?; nat. size, after photo. by A. H. Verrill.

young specimens that we found living on the coast of New Jersey,
in spring, were “pepper-and-salt color,” nmitating closely the colors
of the silicious (granitic) sand of the heaches.  When pursued they
would rmn very rapidly, often suddenly stopping and squatting so
closely in the sand that they could be easily overlooked:

Its common name, ¢ ghost-erab,” alludes both to its pale color and
nocturnal habits. It can run very swiftly on the sandy beaches. Tt
lives in deep burrows near or above high tide.

Measwurements in millimeters,

Cara- Cara- Eye-
pace  pace Front  Chelee  Chel stalks
Number Sex length breadth breadth length height length  Loeality
O | g
g0 <3 45 a5 {73 4 16 Bemuaa
e : i o TURCONS A T i,
3154 & 38 45 5.0 42 145 120 16
A = {r. 42 (2 » S o
1719 Q 40 50 6. 113 | 14 16 Ft. Macon
1063 : 35 43 5. 1. 38 22 15.5  Bermuda

Its range, in the adult state, is from Virginia to Brazil, but the
free-swimming young (uegalops) are carried much farther north in
the Gulf Stream and often arrive alive on the southern coasts of New
England.

Prof. S. L. Smith* has recorded the frequent oceurrence of the
fall growr megalops of this species in Long [sland Sound and on the

* Amer. Journ, Science (3), vol vi, p. 67, 1875 and Trans. Conn. Acad. Sei.,
iv, p. 253, 1880.
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southern coast of New England, and of the early stages of the adult
form, in abundance, on Fire island Beach, on the south side of Long
Island, in September, 18370.  Probably it rarely if ever survives the
winter so far north. In April, 1872, in company with Professor
Smith, T found the young of the previous year abundant and very
agile on the outer beaches at Great Egg Harbor, N. J. These had
the earapace about 18 to 24™" broad.

At Bermuda we found this crab common on the shell-sand beaches
of the south shore, near Tuckers Town and elsewhere, and also on
the north shore at Shelly Bay, Loug Bird Island and Bailey Bay.
One specimen was canght and bronght in by a dog, at night. Sev-
cral large Bermuda specimens in the Yale Museum were collected
by Dr. C. ITartt Merriam, April, 1881, Two examples were in Mr.
Goode’s collection. Tt has been obtained by several other collectors,
The largest that I have scen were obtained at Cooper’s Island, by
the IFietd Nat. Hist. Museum Expedition.  None of the females that
I have seen carried egus, thongh they have been taken in spring,
midsummer, and autumn, Perhaps the number examined was not
large enongh to made this negative evidence of much value.

Family GECARCINIDAE M.-Edw, Land Crabs.

These land crabs can readily be recognized by their very convex
surface, with the margins rounded and dilated over and in front of
the branchial regions. The front is strongly bent downward and
moderately wide ; orbits and eye-stalks not very large. Chelipeds
of the adult males large and powerful, more or less unequal.  Distal
joints of the legs granulated and fringed.

Gecarcinus lateralis (Frem.) Guerin. Copunon Land Crub.

Ocypoda lateralis Freminville, Ann. Sei. nat., iii, p. 224, 1835,
Gecarcius lateralis Guerin, Icon. Regue Anim., pl. v, fig. 1. Rankin, Crust.
Bermuda, p. 525, 1900,
M. J. Rathbun, Brach. and Macrura Porto Rico, p. 14, 1901.
Verrill, these Trans., vol. xi, p. 706, fig. 57 ; The Bermuda Is., i, p. 294,
fig. 57,
Gecarcinus lagosloma (purs) Miers, Voy. Challenger, vol. xvii, p. 218, 1886.
Young, Stalk-eyed Crustacea, p. 241, 1900,

F1GUure 2.

Commonly the earapace, in life, is mostly of a deep reddish brown
or plum-color ; often thix color is replaced posteriorly by a wide
transverse band of lighter color spotted with yellow ; this band
extends forward, along each side, becoming narrower and darker, dis-
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appearing near the eye-sockets 5 a pair of small white spots close
behind the eye-sockets and another pair in the cardiac region.  Legs
light grayish brown ; chelipeds darker and more red ; last joint
bright orange. Under side white.—C. 5.V,

The color is often more reddish than above deseribed, especially
when immature. The youngest individuals were much paler.  The
dark purple and red colors ave proteetive at night.

Figure 2. —Land Crab, Gecarcinus laleralis, front view, nat, size. Drawing by
AR T Ve

It is very common in sandy waste places on many of the smaller
islands, especially on those that are uninhabited, or nearly so. Tt
makes its deep burrows both near the shore and on the low hills,
20 to 30 feet high, at some distance from the shore and where the
shell-sand was nearly or quite dry. We found them both in open
land and among cedar hushes. Its burrows are often very long and
deep ; some that we dug out descended obliquely to the depth of
3 to 4 feet or more, and then ran off horizontally 4 to 5 feet, ending
in a small chamber. Others, equally large, were quite shallow.
Some of the young were exposed by turning over large flat stones,
nnder which they had burrowed. Many burrows were among the
tangled roots of eedars, ete., where they eould not be dug out.

The largest Bermuda specimen that I have seen was obtained at
St. Davids Island by the expedition of the Ifield Nat. Hist. Museum.
They also colleeted it at Cooper’s I. and Castle I. None of the
specimens seen carried eges,® though some were taken in midsunimer

(Bermuda Biol. Station, Prof. Kincaid).

Measurements tn millimeters.

Carapace Front Chelewe

Number  Sex length breadth breadth length height Locality
3048. 3 34 48 10 11 ;j.:’ i 3,3 Bermuda
1901a. ) 36 44 () 30 16 Bermuda

. { .
Young & 26 35 8 i j %.: ; ?) Bermuda

. D5 »
Young 3 14 24 6 11 : }3.: 11 g sermuda
480 F. M. ¢ 46 59 12.5 49 24 Davids 1.

* Young, with carapace 7-9"™ long, were taken April 24, 1901.
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Among the particular localities where we found it abundant were
Castle Island, Charles or Goat Island, Bailey Bay Island, ete. It is
mainly nocturnal in its habits.  During the spring, while we were at
Bermuda, it was very rarely seen out of its burrows in the daytime.
Perhaps it partiaily hibernates in its burrows, at that season, like .
guantaoni, and becomes more active in summer.

In the early settlement of the islands it seems to have been much
more abundant, at least in the cultivated lands, where it was said to
be injurious. It was the snbject of a law in early times, by which
persons were forbidden to dig erabs on lands of other persons, thus
causing damage to crops.® ‘Fhey were mentioned as then used for
fish bait.

This species ranges from Bermuda and the Florida Keys through
the West Indies to Venezuela and Ascension Island.

Cardisoma guanhumi (Latr.) Greal Land-Crab; “Juey.”
Cardisoma guanlwmi Latreille, Encyel. Meth., Hist. Nat. Insectes, x, p. 6853,
1825,  M.-Edw., Illust. Edit. Cavier, pl. xx, figs. 1—14.
S. I. Smith. Trans. Conn. Acad. Sei., ii, pp. 36, 143, pl. v, fig. 3, 1870
(deser. and syn.) Miers, op. ecit., p. 220, 1856,
M. J. Rathbun, Amer. Naturalist, xxxiv, p. 587, fiz. 6, 1900.
Rankin, Crust. Berm. Is., p. 525, 1900. M. J. Rathbun, Brach. and Maecr.
Porto Rico, p. 15, 1901.
Verrill, these Traus., vol. xi, p. 17; The Bermuda Is., i, pp. 37, 264, 295,
1903,  Young, op. cit., p. 246, 1900.  Stimpson, Rep. Crust. N. Pacific
Expl. Exped., p. 111, 1907.

Ficvre 3. PrLatk IX, FicUre 1.

The color of adultsin life is pale livid gray, on the cavapace, becom-
ing blnish gray on the margins and on the legs ; ends of the cheli-
peds vellow.  The young are brownish yellow or dusky brown, like
the sand and mud. (A. II. Verrill)

Wheun well grown the male is about 18-20 inches across the ex-
tended legs ; carapace about 4+ to 5 inches broad. Claws very un-
eqnal in size, and variable in form, often widely gaping in the male.
Some specimens are even larger. One from Dominica 1. (eoll. A. H.
Verrill) was 21 inches in extent ; 5 inches across the carapace ; the
larger claw (right) 6 inches long and about 3 broad. Right-handed
specimens are more numerons in our colleetion than left-handed ones.

This large crab is found in a few localities in Bermuda, especially
at Cooper’s Island and around the shores of Hungry Bay. In the
latter place its large and deep holes were observed by us 4 to 12 feet

* See The Bermuda Islands, i, p. 706 [294].
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above high tide, and mostly among the matted roots ot cedars, where
they could not be dug out.

It is mainly nocturnal in its habits and can be taken at night, in
summer, by the use of lanterns or torches. It was thus obtained by
Moseley, at Hungry Bay (Voy. Challenger). Prof. W. R. Coe has
given to the Yale Museum a large speciinen taken in this same way
in 1903, Mr. J. M. Jones sent a large Bermuda specimen to the Yale

Figure 3.— Cardisoma guanhumi, large chela of male; } nat. size. TPhot. A. H.
Verrill.

Museum .in 1877, without a statement of the exact locality. It is
also in the collection made by Dr. C. Hartt Merviam (April, 1881,
Yale Mus.), and in that of the IFfield Musenm of Natural History,
1905.

Very little seems to be known in respect to its breeding habits and
young stages.

Measurements.*

Length Breadth Length Height Length

Nat. Mus. of of of of of
number Sex carapace carapace chele chele dactylus Locality
. ~ 5% . 53 )
75074 ' 91 114 5& izl s 5{ (05 Jamuiea
;. ot o ¢
W69at ¢ 20 L W e e SR :
e o on
WEE o 63 7S ?‘; R R A
apa s ~ i 32
6753 s 2 91 '3; ':fl t!lj '3 :;ﬁ

*The first ten series were made by Prof. S. I. Smith from specimens collected
by the *‘ Albatross™ in 1884, The others are by the writer.

t Digits of chelwe slender and gaping.

1 Digits stout. § Digits broad.
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Length Breadth Length Height Length
Nat. Mus. of of of of of
number Sex carapace carapace cheli chelre  dactylus Locality
D D) )
%3q) 2 7 84 ?‘ - 61 g8 f 4l
)
]

;. 59 126 140 0ld Providence

B s N T W |
3320 ; M 8 4T e qoma
THH1S Q 4 91 ]1 ‘i:i _3;3 ) .;; Curagao
31464 ' o105 4 1 S Jus Bermuda
4061 Y. M. 3 92 108 : i T_‘: % 3_7 :’_‘_’ Bermuda
3147 5 51 61 :11 ';:; f:; Bermuda
— 5 — 125 r. 150 Dominiea

t Digits of chela slender and gaping.

§ Digits broad.

| Digits broad and only slightly gaping.

¢ Digits not very slender, compressed, gaping.

Nos. 7333«, 7531, and 7551 had hairy legs. (S. I. Smith.)

According to Mr. A. IL Verrill, who found it very abundant in
many loealities in San Domingo, in 1907, especially at Sumana and
San Lorenzo, it construets its burrows there almost et;ei‘_\'\\'lltil‘e m
open grassy land or savannas, or even in yards and gardens, but only
wherve there is clay soil beneath the surface. It brings up the soil in
the form of hard pellets or ovoid balls, and deposits them around the
mouth of the burrows. Some of the balls are often over an inch in
diameter.  The holes are sometimes 6 to 8 inches in diameter.  They
abound both on dry land and near the water, sometimes burrowing
in the banks of streams. He did not find them particularly pugna-
cious and the natives handle them freely. They are slow and rather
slngeish in their motions.  About February they retive into their
holes and close them up with small piles of earth made of pellets,
remaining there for some time. During this thine they are said to be
fat and are esteemed as food, especially about Easter, by the natives.
At that season they are sold in the markets. Later in the season, in
summer and fall, they freely leave their burrows and run abont, both
at night and insunlight. At such times they are “lean” and are not
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[

considered fit to eat. They are very fond of meat and greedily
devoured the bodies of birds that had been skinned.  They are alsc
fond of the cocoa-nuts and other fruits. The large rainfall at San
Domingo may acconnt for their living in comparatively dry locali-
ties there. Their hibernation is probably connected with their breed-
ing season. When pursued it often takes to the water, if near the
shore, but it is not a good swimmer. On Dominica Island he fonnd
it much less common. There it was more confined to low lands, near
streams.

Saussure, who eollected this erab in Cuba, Hayti, and Jamaica,
states that it lives in large, deep holes near water, so that the lower
part of the hole is filled with water, but where the sarface is dry,
It dies in a short time if kept entirely dry. [le also states that it is
very pngnacious and defends itself energetically when its retreat
is eut off, seizing a stick so firmly that it can be lifted from the
ground before letting go. He found its holes mostly in places
shaded by bushes, ete.

It is used as food in most of the West Indian Islands; wherever
abundant.  Sold in Porto Rico markets nnder the name of * Juey.”
(Miss Rathbun.)

It has a wide distribution, being found on both coasts of tropical
Ameriea, and on the West Coast of Africa. Common on most of
the West Indian Islands. Range, Florida Keys to Brazil. Dominica
Island (A. I Verrill, Yale Mus.); San Domingo, abundant (A, 11
V.): Cape de Verdes (Stimpson) : Florida Keys (Smith); Brazil
(White) ; Texas (Rathbun).

Family GRAPSIDZ Milne-Edwards, 1337,

Carapace depressed or moderately convex, more or less quadrilat-
eral, with the lateral margins straight or slightly arcuate.  Iront
never very narrow, in general decidedly broad. Orbits and eye-
stalks of moderate size. Third maxillipeds with the palpus articu-
lated at the apex or at the front outer angle of the meras.
Chelipeds in adult males unsually subequal, moderately developed.
In the walking legs the seventh joint is styliform, compressed, and
either smooth or spiniferous. The pleon at the base usnally covers
the whole width of the sternum between the last pair of legs. (M.
J. Rathbun.)
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Key to the Bermuda genera of the family Grapsidaw,*

A. Antenne covered by the front.
B. External maxillipeds without a piliferons ridge.
C. Antennw excluded from theorbit ___._________________ ____ Goniopsis
C'. Antenne entering the orbit.
D. Carapace decidedly broader than long.
E. Merus of maxillipeds longer than broad.

F. Fingers spoon-shaped at tips._____.___________________ Grapsus
IESSHingersEacnit s i Ui Sl A P Geograpsus
E’. Merns of maxillipeds as broad as long______________ Pachygrapsus

D'. Carapace about aslong as broad, legs strongly fringed with hairs. . Planes
B'. External maxillipeds with a piliferous ridge.
C. Lateral margins straight. Carapace transverse, usnally

AT e e T CORE P | Sesorma
. Lateral margins arcuate and entive _____________________ Cyclograpsus

A’. Antenne visible from above ; two deep flontal notches.
B. Merus of maxillipeds large, as broad as ischinm ________. _____ Plagusia
B'. Merus of maxillipeds small, much narrower than ischium .______ Pevenon

Goniopsis cruentatus (Latr.) DeHaan. Mangroce Crab.

Cancer ruricola DeGeer, Mémoires, Insectes, vii, p. 417, pl. xxv, 1778 (ron
Linné).

Grapsus cruentatus Latreille, Iistoire ('rnst. et Insects, vi, p. 70, 1803. Des-
marest, Consid., p. 132. M.-Edwards, Hist. nat. des Crast., ii, p. 85.
Gibbes, op. cit., p. 181,

Goniopsis cruentatus DeHaan, F, Jap .- 83, 1835 M.-Edw., Ann. Sciences
nat. 3, xx, p. 164, pl. 7, fig. 2, 1833, Stimpson, Proc. Acad. Nat. Sei.,
Philad., 1858, p. 101.  Smith, Crust. Brazil, these Trans., ii, oLl 1b69
(syn., no deser.). Miers, Voy. Challenger, xvii, p. 267. (Bermuda.)

M. J. Rathbun, Brachyura and Macrura of Porto Rico, p. 15, pl. i, fig. 2
(colored), 1901, Verrill, The Bermuda Is., vol. i, p. 547, fig. 250, 1903,
Rankin, Crnst. Berm. I., p. 527.

Grapsus longipes Randall, Jonrnal Acad. Nat. Seci., Philad., viii, p. 125, 1839,

Goniopsis ruricola White, List of Crust. in the British Museum, p. 40, 1847.
Saussure, op. cit., p. 30, pl. 2, fiz. 18, 1838,

Grapsus peili Herklots, Addit. Faunam Carcin., Afr. Occid., 8, pl. 1, figs.
6, 7. 1851 (t. Kingsley).

Gonlograpsus eruentatus Dana, Amer. Jour. Sei. (2), xii, p. 253, 1851 ; U. S.
Expl. Exped., Crust., p. 342, pl. 21, fig. 7, 1852.

Goniograpsus erventatus Kingsley. Synopsis Grapsidwe, Proe. Acad. Nat. Sci.
Philad., 1880, p. 190 (syn. and deser.). Yonng, op. cit., p. 278, 1900.

FiGrre 4.  PraTtE XI, FIGURE 1. PLATE XII, FIGURE 4a.

In life a large female had the carapace very dark brown or black,
with small, squarish, q1eem~h markings, becoming more numerous

*This Key is taken from that of Miss M. J. Rathhuu, Porto Rico Brachyura
and Macrura, p. 15, with slight alterations.
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posteriorly ; along the lateral margins and across the posterior
border theve is a series of small white blotehes, about 2 to 3m™ 1
diameter, the posterior ones smaller,  The legs and chelipeds abov.
are red, variegated with black and white spots, the black markings
being most abundant on the posterior legs ; the anterior ones and
the chelipeds being more red; the first joint of the chelipeds is
mostly red, with the black and white marks only at the edges ; the
second and third joints on all the legs are red with black edges,
without spots.  The chelwe are mostly vellowish, becoming white at
the tips and reddish at the joints ; the Iast joint of the other legs is
vellow. All the legs are white beneath, except on the last three
joints.  Abdomen dark purplish brown below, whitish above ante-
riorly. Eye-stalks colored like carapace above, light red below.—
G. 8. V.

Figure 4.—Mangrove Crab, Goniopsis cruentatus. Carapace, about nat. size.
Phot. A. H. V.

Most of the specimens are much brighter colored than the above,
especially when the adherent dirt is removed. The larger males
usually have a large amount of red on the back of the carapace and
chele.

The variations in this species seem to be less than in many others

of this family.
Measurenments.™

Breadth
Length  Breadth at Breadth
N. Mus. of of anterior of )
number Sex  carapace carapace angles front Locality
7542 Q 31.0 38.2 S5 20.0  Old Providence
e Q . 34T 12.5 39.0 200 <5 i
iy © 44.5 350 48.0 25,0 66 o

# The first ten series of measnrements were made by Professor S. I. Smith
from specimens collected by the ¢ Albatross,” in 1884, The others are by the
writer,

T U e R e Y e T [ 154 Jax.. 1908,
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Breadth
Length  Breadth at Breadth
N. Mus. of of anterior of
number Sex carapace carapace angles front Locality
7542 3 34.0 39.5 37.0 20,4  0ld Providence
& 3 48.3 58.0 50.3 27.8 iy £
gt FJ 42.0 48.0 44.2 25.0 oy o
“ ) 41.3 48.0 45.0 24.0 S Gl
7677 3 41.6 48.2 45.8 24,6 Jamaica
7537 Q 35.8 43.3 40.3 3.3 01d Providence
Gu ? 33.0 39.0 36.9 20,7 - ‘a
3047 Y. M & 33 40 o8 1] Bermuda
304 7a 3 27 31 30 17 i
1901« 3 40 45 43 26
19010 Q 206 20 29 16 ‘o
1901¢ Q 24 30 20 16 &
19014 ¢ 18 23 23 13.5 &

The ehelwx, which are nearly equal, measure in No. 3047 (sce pl. xi,
fig. 1) 27" long, 14.5 wide; in 3047«, they ave 19™" by 10™™ in
1901 ¢, 3307 ])y gmm_

It has been taken at Bermuda by most eollectors. It was in the
collections of G. Brown Goode, A. lHeilprin, Prof. T, Kincaid, Dr.
T. II. Bean, Prof. . L. Mark, Bermuda Biol. Sta., and others,

It was taken by us in several localities, especially at Coney
Island, Hungry Bay, and at Somerset I, near the shore of ¢ The
Scaur.,” It is common among mangroves, living among the tangled
roots in burrows, where it is not casily captured, owing to its shy-
ness and agility. It sometimes actively climbs up the aérial roots
and trunks of the mangroves, when disturbed.*  We also sometimes
found it in heaps of stones, at high-water mark, where it was more
casily captared. Its colors, though showy, seem to be protective in
many places where it lives, for they match the colors of the dead
leaves and other objects in the swamps. Perhaps they are more
particnlarly nocturnally protective, for it is most active at night.

It has a very extensive distribution, being found on nearly all
tropical American shores. It ranges from Florida to Rio Janeiro,
Brazil (Dana), and throughout the West Indies. West Coast of
Africa at Ashantee (J. E. Benediet) ; Liberia ; Guinea ; Gabun ;
Angola, ete.  West Coast of Central America (Kingsley). Florida
Keys and Abrolhos Reefs, Brazil (Smith).

* In such cases it can easily be canght by shaking them off from the branches
of the trees into hand-nets held below them.
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Grapsus grapsus (Linn.). Clff Crab. Red Shore-Crabd.

Cancer grapsus Linné, Systema Naturee, ed. xii, i, p. 1048, 1767: Amecenit.
Acad., 2d ed., iv, p. 252, pl. 8, fig. 10, 1788,
Grapsus pictus Lamarck, Systéme Animaux sans Verteb., p. 150, 1801,
Desmarest, Consider. Général. Crust., p. 130, pl. 16, fig. 1, 1825,
M.-Edwards, Hist. Nat. Crust., ii, p. 86, 1837 (Antilles) ; Régne animal de
Cuvier, 8me édit., pl. 22, fig. 1.

Gibbes, Proc. Amer. Assoc. Adv. Sci., 3d meeting, p. 181 (17), 1850 (Florida).

Dana, U. S. Expl. Expd., Crust., p. 336, 1852 (Maderia, Cape Verdes, Pern,
Paumotu Archipelago, Sandwich Is.). 8. I. Smith, Trans. Conn. Acad.
Sei., iv, p. 257, 1880 (synonymy and table of measurements).

Miers, Proe. Zool. Soe. London, 1877, p. 73 (Galapagos Is.; >(G. altifrons
Stimp.).

Hilgendorf, Monatsb., Akad. Wissensch. Berlin, 1878, p. 807 (Mozambique).

Grapsus maculatus M.-Edwards, Aun. Sci. nat., III, xx, p. 167 (133), pl. 6

(= pl. 22, Régne animal de Cuvier, Crust.), 1853 (Antilles).*

Stimpson, Ann. Lyceum Nat. Hist. New York, vii, p. 229 (101), 1860
(Florida). b

Kingsley, Proc. Acad. Nat. Sci. Philadelphia, 1879, p. 401 (Santa Cruz,
Tabiti). Miers, Voy. Challenger, vol. xvii, p. 255, 1886. Young, op.
cit., p. 280, 1900. J. E. Benedict, Crust. West Afriea, Proc. U. S. Nat.
Mus., xvi, p. 538, 1843, 5

Grapsus ornatus M.-Edwards, Ann. Sei. nat., III, xx, p. 168 (134), 1853
(Chili).
Grapsus Webbi M.-Edwards, Ann. Sci. nat., III, xx, p. 167 (133), 1853.
Stimpson, Proe. Acad. Nat. Sei. Philadelphia, 1858, p. 102 (43).
Grapsus altifrons Stimpson, Ann, Lyceum Nat. Hist. New York, vii, p. 230
(102), 1860 (Cape St. Lucas).

Grapsus grapsus M. J. Rathbun, Brachyura and Macr. Porto Rico, p. 16, 1901
(deser. and distr.). Rankin, Crust. Beruw., p. 527, 1900. Verrill, The Ber-
muda Is., i, p. 94.

Prate X, Ficure 6. Prate XI, FIGURE 2.
H

This is a large and conspicuous species, remarkable for its agility
and swiftness. It runs and chmbs over the rough and eroded rocks
and cliffs between tides, and even to some distance above high-water
mark, often ascending the uearly perpendicnlar cliffs with great
agility.  When pursued by man it usually escapes by rapid running,
often hiding in some deep crevice ov cavernous place. If hard
pressed it will take to the water, where it can nsually be caunght with
a landing net, for it cannot swim very rapidly. Sometimes several

* The name C. naculatus in the binomial system dates from Edwards’ edition
of Catesby, Nat. Hist. Carolinas, 1771, vol. ii, pl. xxxvi, where it is well figured
in colors.
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can be seen, at a distance, clustered together on the exposed elifts,
for their bright red chelw and large size render them very conspicu-
ous, but they nsually ran away rapidly or plunge into the water
when approached.

It is not easy to explain how it conld have acquired such bright
colors by natural selectien, for in Bermuda and most other regions
where it abonnds the colors appear not at all protective, unless at
night, but quite the reverse.- Possibly the colors were originally
developed in some region where its surroundings were different,
and red colors prevailed among the rocks 1 but its colors may be noe-
turnally proteetive. At present the species has spread all around the
world in tropical seas, and it does not much need color protection,
owing to its watchfulness andagility, yet it is often killed by sea-fowl,
and also by the Octopus.

The colors are somewhat variable. Some are much redder than
others. A large one, in life, had the ecarapace very dark brown,
thickly and irvegularly mottled and spotted with bluish and grayish
white; the lighter color predominating in the radial  grooves,
Chelipeds with the chelwe and carpal joints bright dark red, white
at tips of claws ; basal joint pale blue, red at the ends.  Legs dark
reddish brown above, thickly blotehed with  bluish white, and
bright ved at cach joint.  The posterior pair of legs are tinged with
orange on the lighter parts.  Beneath, orange red and light blue ;
hranchial areas, oral organs, and area in front of mouth mostly light
blue ; sternum and under side of legs, orange and blne.

The sexes differ very little in size or color.  The larger males are
often brighter red than the females, but not constantly so. The
around-color is often blood-red with most of the small yellow spots
round and about 1 to 2™™ in diameter.  The chel@e of the males are
usnally a little larger than those of the females, The right and left
differ but little in the male. Some females taken by us i April,
1901, carried eggs.

This species also varies considerably in its form and the propor-
tions of length to breadth of the earapace, as shown by the following
table of measurements. The front is often nearly or guite perpen-
dicular, but in other cases more or less oblique.
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Measurenents,™

Breadth
Length Breadth across
N. Mus. ot of ant. Br. of  Height
number  Sex carapace carapace angles  front ot front Localities
T647at ? 44.0 48.3 35.5 18.5 8.0 St. Thomas
164704 Q 37.5 40.5 30.4 15.0 TR ‘& Yale
764704 @ 38.0 42.3 ST 15.8 b t
1647d% Q 275 30.4 23.8 11.7 4.6 ¢ X
T647eR Q 20.0 22.9 18.4 8.5 3.5 ¢ ¢
6477 . 33.5 377 28.6 140 6.0 « =
64Tt 3 3.7 41.6 30.3 15.2 6.5 A Nl
TO4THF z 50.0 H53.0 38.2 20,0 GRONE -
T047% 8 54.3 60.0 41.5 21.5 10.0 ¢ =
To43ad 3 37.0 42.0 30.2 15.0 6.4 0Old Providence
754301 Q 37.6 42.0 30.4 15.2 6.5 ¢ -
7564ut 3 38.6 43,2 31.5 15.5 6.9  Sabonilla
75640 3 35.1 38.0 29.0 14.4 6.1 G
7564 Q 24.0 27.0 21.2 9.8 3.8 &
TH64a Q 4.2 2.1 21.6 10.0 4.0 & Yale
TD64e" 3 25.0 30.0 25.1 11.0 4.3 .
564197 8 21.0 3.5 19.0 8.9 3.9 4
78404 Q 25.0 21.8 ML Al 4.2 Curagao
Yale Mus. ¢ 3.2 40.5 29.5 14.7 —  Bermuda
4064 Y. M. 3 67.0 3.8 n 26.8 —  Bermuda
4066 YM ** 2 60.0 2.5 46.0 26.0 — La Paz., L. Cal.
4062 Y. M. & 65.0 3.0 58 30.0 12 Bermmnda
1901 Y. M.a & 50 58 42 2 — -
19010 Q 54 61 42 22 — &
1901¢ ? a8 62 34 27 — )
1901d e 51 57 40 23 = S
1898« 8 66 T2 49 30 —
18986 ? b3 60 41 24 —
C'helce.,
Right Left
length  height length height
1901« 3 30 18 26 15
19014 o 24 14 24 14
1901¢ ? 25 17 23 13
1898« 3 45 27 44 20

*The first 19 series are by S. 1. Smith from specimens collected by ** the Alba-
tross’ in 1884, mostly now in the U, S. Nat. Musenm.

t The front is perpendicular. t The front is slightly oblique.
2 The front is considerably oblique. | The front is very slightly oblique.
¢ The front is nearly perpendicnlar. ** The front is decidedly oblique.

In nearly all the Bermuda specimens measured the front is nearly per-
pendicular and very concave.

Nos, 75604d, coll. Jan. 17-24, and 7840, coll. Feb. 10-18, carried eggs.

*% The right chela in this was 43™™ long, 27m™ bhroad ; the left was 44m» long,
27mm hroad.
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It has been taken at Bermuda by nearly all colleetors.

We found it very common on most of the precipitous and rocky
shores of Bermunda in 1898, but it was far less common in March and
April, 1901. Probably the cold period earlier in the winter and
spring of 1901, which was so fatal to the fishes,* also killed off many
of the crabs of this and allied species.

This species is found on all tropical coasts.  On the Atlantic coast
it extends from Florida to Brazil.  Ou the Pacifieside it ranges from
Peru to Lower California.  West Africa, at many localities.  Cape
Verde Islands (Dana, Stimpson).  Ascension 1. and Fayal (Bene-
dict). Young individuals were taken by us on the veefs and
serpentine atolls at Bermuda. Miss Rathbun has recorded an
instance of a young one taken on the Pacific far from land.  Small
specimens often occuramong barnacles, ete., on the hottoms of vessels,

Pernambuco, Brazil, New Zealand, Tahiti, Natal, Mauritius (Kings-
ley). [Iawaiian Is. (Dana).

Four specimens were taken from the bottom of a vessel recently
arrived [rom Swan Island, W. Indies, at Woods Tlole, Mass., July
14, 1887, (t. S. I. Smith in MSS.).

Geograpsus lividus (Edw.) Stimp.

Grapsus lividus A. Milne-Edw.,; Hist. Nat. des Crnst., ii, p. 85, 1837 ; Melang.
Caveinol., p. 135.

Heoyrapsus lividus Stimpson, Proz’ Acad. Nat. Sei., Philad., 1858, p. 101 ;
Notes on North Amer. Crust., Annals Lyc. Nat. Hist., N, York, vii, p. 230;
1860. Kingsley, Proc. Acad. Nat. Sci., Philad., p. 195, 18580 (description).

M. J. Rathbun, Proe. U. S. Nat. Mus., xxi, p. 604, 189%: Brach. and Macr.
Porto Rico, p. 16, 1901 ; Verrill, these Trans., xi, p. 374, 1900.
Geograpsus oceidentalis Stimpson, Annals Lye. Nat. Hist. N. Y., vii, p. 230,
1860 (West Coast).

Ficrre 5. Prate XXVI, Ficure 1.

In life, the earapace in our specimens was light yellowish brown,
marbled or irregularly reticulated with very dark brown streaks, or
umber-colored markings, most numerons anteriorly ; legs olive-brown
above, paler beneath ; abdomen pale bluish gray. (C. S, V)

*See The Bermuda Islands, i, p. 91 ; these Trans., vol. xi, p. 503.
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Nat. Mus. Lengthh  Breadth v, at sr. of
number Sex carapace carapace ant.angles front Locality

344 3 20.0 240 20.6 10.4 Sabonilla

73440 8 17.0 20.9 17.6 8.8 B

T34de Q 11.9 15.0 13.0 6.4 <

T34 2 15.0 19.0 16.1 8.0 ¥

344 2 17.5 21.6 18.4 9.0 o

o4 ? 19.0 23.5 20.0 10.0 H

T344y Q 19.9 24.5 20.3 10.1 -

3440 2 22 27.0 R2.0 11.0 i

T34 § 22,5 28.0 22.4 1.3 ¢

56 Q 18.3 23.8 1932 10.0 Bermuda (Goode)

Nos. 7344a—i were measured by Prof. S. T. Smith.
Nos. T344e and f were carrying eggs. T'aken by the ‘¢ Albatross,” March, 1884,

A single Bermuda specimen (No. 36) was in the collection of G.
Brown Goode. The Yale party took two adult specimens in 1898,
A larger broken 2 specimen is in the collection of the Bermuda
Biol. Station, 1903, taken at Hungry Bay. DBreadth between outside
of orbits, 23™™; length of chela, 21; height, 10.5™", It oceurs nnder
stones on rocky shores and sometimes on coral reefs.

Figure 5. —Geograpsus lividus, from Bermuda, x about 1}. Phot. A. H. V.

Its known range is extensive ; from Florida to the Antilles and
Columbia.  On the West Coast, from Cape St. Lueas to Chili ( (7.
oceidentalis Stimp.).  James 1., Galapagos (M. J. Rathbun).

Pachygrapsus transversus Stimpson. Motfled Shore-Crab.
Grapsus traasversus Gibbes, Proc. Amer. Assoc. Adv. Sei., 3d meeting, p.
181 (17), 1850 (Florida).
- Pachygrapsvs transversus Stimpson, Ann. Lyc. Nat. Hist. New York, vii, p.
64 (18), 1859 ; Amer. Jonr. Sei. (2), xxvii, p. 416, 1859,
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Smith, Report Peabody Acad. Sci. Salem, 1869, p. 91, 1871 (Pacific coast Cen-
tral America); Trans. Conn. Aecad., iv, 259, 1880 (synon. and measure-

ments),

M. J. Rathbun, Branuer-Agassiz Exp. Brazil, p. 137; Brach. and Macr. of
Porto Rico, p. 17. 1901 (descr.).

Kingsley, Proc. Boston Soc. Nat. Hist., xx, p. 158, 1879 (deser.) ; Proe. Acad.
Nat. Sci. Philadelpbia, 1879, p. 400 op. cit., p. 199, 1880 (syn, and
descr.).

Gondograpsus innotatus Dana, Proc. Acad. Nat. Sci. Philadelphia, 1851, p. 249
(), 1851 (South America) ; Crust. U. S. Expl. Exped., p. 345, pl. 21, fig. 9,
1852.

Metepograpsus miniatus Saussure, Crust. Mexique et Antilles (Mém, Soc. Phys.
Hist. nat. Geneve, xiv), p. 28, pl. 2, fig. 17, 1858, (Parasited, t. Rathbun.)

Metopograpsus dubius Sanssure, op. cit., p. 29, pl. 2, fig. 16, 1858,

Pachygrapsus intermedins Heller, Zool. Bot. Verein Verhandl., Wien, xii, 1862,
p- 921 (Brazil); Reise der Novara, Crust., p. 44, 1865. Smith, Trans,
Conn. Acad., ii, p. 37.

Pachygrapsus socius Stimpson, Ann. Lyc. Nat. Hist. New York, x, p. 114

1871 (Cape St. Lucas, Panama, Peru).

Prate XII. Ficures 3—30.

This species is very variable in colors, but the tints are evidently
decidedly protective. The mottlings of yellow, olive, and brown
closely resemble the colors of the stained and weather-beaten rocks
and dead alge among which it usunally lives.

In life, the ground-color of the carapace is most frequently dull
olive-green, yellowish, or yellowish-brown, sometimes dull gray, more
or less covered by irregular mottlings of darker brown, reddish, or
dark olive, usually darkest anteriorly, where the transverse ridges
ave often edged with reddish or dark brown, making them more con-
spicuous ; large chelwe are often plain light brown or reddish brown,
usnally with pale tips, but in some cases they are blotched with
darker brown, or tinged with bright red on some parts, especially at
the jowts. The pereiopods are usually banded with darker and
lighter brown.

Measurements, *

Sex Length Breadth Front Locality
2 1081 3.9 7.2 Provincetown
o 11.0 15.0 8.3 Florida
b 11.4 159 8.8 ‘
S IIES 15.6 8.6 Brazil
a 13.7 18.2° 9.8 Acajutla
“ 14.2 19.0 10.8 Bermuda
2 10.0 12.8 5.0 Paita, Peru

* Many of the measurements are by Prof. S. 1. Smith.
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Sex Length Breadth Front Locality
3 10.5 13.7 7.6 Bermuda
= 10.5 13.9 7.6 Panama
o 10.7 14,1 7.8 Bermuda
o 10.7 14,2 el Panama
e 11.0 14.3 7.6 Brazil
o 12.4 16.4 9.0 Bermuda
) 16.3 8.9 TFlorida
13.1 173 9.6 Bermuda
o) 13.8 17.4 9.8 Panama
v 14,5 18.3 10.0 Brazil
s 15.2 19.4 10.6 Panama
W 15.3 19.7 10.6 Brazil
9.2 13.0 7.0 Bermuda
13.0 17.0 10.0 Bermudat
? 15.5 21.0 15.0 Bermudat

1 Length of largest chela, 13mm; height, ™™,
1 Length of largest chela, 11.5"; height, 5.5m™,

The proportion of length to breadth of the carapace varies from
1:1.25 to 1:1.41, but is usnally abount 1:1.30 to 1:1.35.

A parasitic isopod erustacean sometimes infests its branchial
cavities and in some cases causes an enlargement or distortion, due to
the swelling of the carapace on one side. T'he parasite, whicli is allied
to Bopyrus and Cepon, is relatively large.® It occurred in about 25 per
cent. of the adult specimens examined from some localities. Some
of the specimens collected in April carried eggs. Some were then
soft-shelled. Specimens collected in June and July (Berm. Biol. Sta.)
also carried eggs.

This appears to be the most abundaut shore crab at Bermuda. It
is to be found everywhere between tides where there are loose stones
or masses of dead algwe under which it can conceal itself. It is also
to be scen running actively about in such localities, where it is often
associated with Sesarma Ricordi and Plaes milnatis.

It is sometimes found, also, on the coral reefs. Also among the
roots of mangroves.

It has been taken in Bermuda by nearly every collector of Crus-
tacea.

Tt has a very wide distribution in all tropical and subtropical seas.
It has been found amoug the barnacles, ete., secraped from the bot-

* These parasites have recently been sent to Miss Harriet Richardson, who
identifies them as Leidya distorla (Cepon distorta Leidy). 1t was originally
found in the gill-cavity of a ** fiddler-crab ” (Gelasimus pugitator) by Leidy on
the coast of New Jersey. It has seldom been found by later collectors.

.
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toms of vessels far from its usual habitats. In this way its range
may have been greatly extended by commerce in modern times.
Adult living specimens were taken at Provincetown, Mass., in 1879,
They oceurred among barnacles, ete., on the bottom of a whaling
vessel returned from a crnise in the Gnlf Stream region and were
associated with other southern species. (See 8. 1. Smith, 1834.)

It ranges from Florida and Bermuda to southern Brazil ; from
Peru to the Gulf of California ; West Africa at Loanda, ete. Cape
Verde Islands and Madeira ; East Indies ; Australia ; New Zealand ;
Tahiti ; Galapagos Is.; Pernambuco, ete. ; Brazil, on stone reefs, and
Maceio on coral reefs (M. J. Rathbun): Rio (ITeller); Australia
(Miers).

Pachygrapsus gracilis (Sanssure) Stimyp,
Melopograpsus gracilis Sanssurve, Mem. Soc, Phys, Hist. Nat. Geneva, xiv, p.
443, pl. 11, £, 15, 15a, 1838,
Puachygrapsus gracilis Stimpson, Ann. Lye. Nat. Hist. N. York, x, p. 113, 1871,
Kingsley, Proe. Boston Soc. Nat. Ilist., XX, p. 139, 1870 (deser.). Synop.
Grapsidie, Proc. Acad. Nat. Sci., Philad. for 1850, P- 200 (syn. and deser.)
M. J. Rathbun, Branner-Agassiz Exp., p. 137, 1900 : Brach. and Maer. of
Porto Rico, p. 17, 1901,
FiGures 6, 6a. Prate XII, Ficure 2.

This is usually smaller than the preceding, and is much less com-
mon.  Its colors are similar, but the reticulations and mottlings are
darker brown. [t can best be distinguished by the more prominent,
thin, and nearly straight, front ; the straighter sides of the carapace,

D

Figure 6.—Pachygreapsus gracilis, carapace enlarged ; 6a, one of the chele,
After Saussure.

which is not plicated over the cardiac region ; and by the chelw,
which have small denticles on the upper side of the carinate manus,
and on the dactylus.  The manus has fine oblique ridges above, and
the carpus is covered with fine oblique and irregular ridges.

It appears to be rare at Bermuda, or at least is seldom taken there.
A few good specimens were found at Bermuda by us in 1898 and
April, 1901 ; one of the latter carried eges, A specimen was also
obtained by Mr. Goode, 1876. It has been found at the Florida
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Keys, Yucatan, and in the West Indies. Brazil, on mangroves
(Rathbun.) It is most frequently found among the roots of man-

Qroves,
Measurements.
Carapace Between Chela

No. Sex length  breadth orbits length  height Locality
4018« Q 11 14 10 9 4 Bermnda
40180 2 eggs 10.5 13 9 () 3.5 £
4018¢ 2 15.5 20.5 14 11 5.2 =
4018d Q 13 16.5 10 8.5 4 b

Planes minutus (Linn.) Dana.  Gulf-weed Crab.

Cancer minutus Linné, Syst. Naturwe, ed. 12, i, p. 1040, 1767. Fabriecius, Syst.
Ent., p. 402, 1775.
Grapsus minutus Latreille, Hist. nat. Crust. et Insectes, vi, p. 68, 1803,
Frapsus cinerews Say, Jour. Acad. Nat. Sei. Philad., i, p. 99, 1817 (nonGrap-
sus cinereus Bose, nee Grapsus (Sesarma) cinerews Say, 1818).
Grapsus pelagicus Say, op. cit., p. 442, 1818.
Nautilograpsus minutus H. Milne-Edwards, Hist. nat. Crust., ii, p. 99, 1837.
Smith and Harger, these Trans., iii, p. 26, 1874. Smith, op. eit,, iv, p.
263 ; v, p. 120, Stimpson, Cimst. N. Pacific Expl. Exped., p. 121, 1907.
Planes Linnceana Bell, British Stalk-eyed Crust., p. 135 (cut), 1844 White,
List of Crust. British Mus., p. 41, 1847,
Planes minutus Dana, United States Expl. Exped., Cinst., p. 346, 1852.
Kingsley, Synopsis Grapside, Proe. Acad. Nat. Sei. Philad., for 1880, p. 202
(deser. and syn.).

FiGuRE 7. Prate XIII, FicureEs «—j. Prate XXVII, Ficure 6.

In life, this small erab varies greatly in form and eolor. Usnally
it is irregularly mottled or blotched with light greenish yellow or
pale yellow on a darker olive-green ground-color, usnally with a large
blotch or spot of pale yellow or whitish on the back of the carapace,
thus imitating the olive-green colors of the gulf-weed (Sargassim)
and the whitish patches of Bryozoa (Biflistra) with whieh the Sai-
gasswin is commonly covered. Thas its colors are eminently protec-
tive, for it mnaturally lives in the open sea among Sargassim.

Measwrements of Bermuda specimens.

5 Chela, “hela,
s Gume Qe Tow o Lnd e
° length height
3 16 17 9 16 8
? 15 13 S 9 B
5 15 15 3 Y 6.5
2 15 15 8 13 i)
? 19.5 20 10.5 14 7.5
3 18 19 10 16 10
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The last two are from the region of the Gulf Stream.

Some of the specimens taken in April, 1901, were carrying eggs:
Several of those collected by the Bermuda Biological Station in June
and July, 1903, also carried eggs.

Wherever fresh masses of Surgassum are cast up by the waves this
crab can almost always be found beneath them, often in considerable
numbers. It is usually associated with small specimens of Porturnus
Sayi and two speeies of shrimp (Latreutes ensiferus and Leander
tenuicornis). It is contained in all the Bernmda collections that 1
have examined.

The 36 specimens illustrated on my plate V, to show their varia-
tions in form and color, were all taken, with many more, under a sin-
gle mass of Sargasswm in March, 1901, by A. 1. Verrill,

It is a good swimmer, however, having long legs hordered by a
dense fringe of hairs, so that it is not entirely dependent on the Sewr-

qassum.

Figure T.—Gulf-weed crab, Planes minwutus. enlarged 14. The hairsof the legs
are mostly omitted. J. H. Emerton del.

It is widely distributed, occurring in all tropical and snbtropical
seas in floating Sargassim.

In the Atlantic it occurs along the course of the Gulf Stream as
far north, at least, as George’s Bank and off Nova Scotia. It is
sometimes cast ashore on the coasts of New England and Great DBrit-
ain.  Prof. Smith has recorded a large specimen found at Woods
ole, Mass., by V. N. Edwards, Sept. 11, 1877.  Southward it extends
to Brazil and Falkland Is. (Kingsley); on the TPacific coast from
Pera to the Gulf of California. Also found in the central Pacific
and Indian Oceans : Mediterranean (Ileller). West Coast of Africa,
Cape St. Lucas (Stimpson); Indian Ocean (M.-Edw.) ; New Zealand
and Natal (Kingsley).
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Sesarma Ricordi M.-Edw.

Sesarma Ricordi H. M.-Edw., Ann. Sei. Nat., ser. 3, vol. xx, p. 185, 1853,
Kingsley, Proe. Acad. Nat. Sei.. Philad., for 1880, p. 217. M. J. Rathbun,
Synopsis Sesarmse, Proe. Biolog. Soc. Washington, xi, p. 91, 1897 (descr.
and synon.).

Brachy. and Maer. Porto Rico, p. 18, 1901 (descr.). Verrill, these Trans.,
X, p. 274, 1899,

Sesarma angustipes Stimpson (pars) Smith, these Trans., ii, p. 159, 1869
(non Dana, t. M. J. Rathbun).

Sesarma cinerea Stone, in Heilprin, op. cit., 1898, Rankin, op. ecit., p. 526,
1900 (ron Say, sp.).

Sesarma Stimpsonii Miers, 1881, not of 1886 (t. Rathbun).

Prate X, Figure 2. Prate XI, FIGURE 3, VAR.

This common species 1s very variable in colors in life.  The cara-
pace is usnally irregularly and variously mottled with olive-brown,
olive-green, or reddish brown on a yellowish green or licht olive
gronnd color, in most cases pretty closely imitating the varied colors
of the dead algee and stained stones among which it most commonly
lives.

Miss Rathbun, who has examined many of the original types,
unites several nominal species with this. It scems to be distinet
from the true cinereq and sangustipes, with both of which it has
often been confused. Probably the real einerce does not occur at
Bermuda.*

The carapace of the typical variety appears nearly smooth to the
eve over most of the surface, but under a lens shows minute
sparse granules and hairs, which become more evident anteriorly and
on the front, while on the sides, posteriorly, there are faint oblique
phieze. The lateral margins are nearly straight or only slightly
sinnous ; the front is a little sinuous on the edge with a slight

median notch.  The carapace is only slightly broader than long.
Measvrements of Bermuda speeimens.,

Num- Carapace Carapace Front Chele Chele
ber Sex length breadth breadth length height
a ? 17 18 10 7 4
b 3 16 17 4 12 .0
@ 5 14 15 38 10 j
d 3 13 15.5 i 0 )

e 3 14.5 15 7.0 10 6

* Dr. Rankin has kindly sent me for examination the specimens that he
recorded (1900) as 8. cinerec. They prove to be S. Ricordi.
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This 1s one of the most common species, taken by nearly all col-
lectors in Bermuda. Tt is often seen rumning actively about among
the stones and dead seaweeds, from low tide nearly to high-water
mark, usnally associated with Pachygrapsus transversus. It may
almost always be found nunder masses of Surgasswm cast up on the
shores as well as under stones.

Its range extends from Florida through the West Indies to
Trimdad.

Sesarma Ricordi, var. terrestris, subspecies or var. nov.

PrateE XI, FIGURE 3,

This form first attracted my attention on account of its peculiar
habits.  Unlike most Sesarmee, it lives away from the water, often
i very dry, barren, sandy fields or pastures, under stones, though it
was also found not far from the shore but where the soil was dry.
It runs very rapidly when disturbed, and hides in holes or under
other stones, but does not seck the water.  Its color was darker than
in the ordinary form, and the carapace was usnally more or less cov-
cered by short hairs and adherent dirt, obscuring the colors, and Qiving
it a gray appearance. Althongh so different in appearance and
habits, it agrees so closely in form and structure that it seems to be
only a variety that has acquired terrestrial habits, with trivial
ehanges adapting it better for this mode of life.* But no really
intermediate specimens were found. Thus it seems to be a form or
subspecies of some considerable antiqnity and constancy.

The carapace appears more rough and uneven than in the ordinary
form, for it is more strongly areolated and the branchial areas are
more swollen, so that the vertieal thickness is greater and the retien-
lated areas of the sides ave broader, giving a larger surface for
aération of the water, and indicating larger gill cavities and gills.
The dorsal surface of the carapace is covered with more numerous
and larger granules, bearing numerons short dark hairs, very evident
under a lens of low power, and capable of holding adhervent divt :
the plicze on the postero-lateral sides are stronger and more grann-
lous ; the lateral marginal edge is more sinnous anteriorly, owing to
the more swollen branchial chamber. The anterior frontal margin
is less sinnous, the median indentation often being obsolete or faint.

* The specimens have also been studied by Miss M, J. Rathbun, who agrees
with me in its relations.
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The ambulatory legs are distinetly larger and longer than in the
common form. When the legs are folded the tooth on the distal
angle of the merus joint of the legs of the 3d and 4th pairs reaches
considerably (2-3™™) beyond the outer orbital angle, while in Ricordi
it just reaches it, or only shghtly exceeds it (.5™™ or less). The
proportion of the merns joints of these legs to the breadth of the
carapace is 1:1.36.  In Ricordi, 1:1.5. Ratio of same to length of
carapace, 1: 1.2, In Ricordi, 1: 1.4,

The colors, when living, appear dull or sordid yellowish brown, or
mud-color, due to adherent dirt, often mottled with reddish brown.
Fresh specimens eleaned in alcohol were variegated with pale bluish
eray, dark brownish gray, and blackish, with some yellowish white ;
an irregular pale band, speckled with dark gray, extends from eye to
eve. Legs above variegated with similar colors, but paler, the dark
brown color mostly in irregular transverse bands.  Chel@ whitish or
pale vellow ; legs bluish white beneath. Some specimens have the
carapace finely specked with red.

Measurements of Bermuda specimens., -

Num- Carapace Carapace Front Chelee Chele
ber Sex length breadth breadth length breadth
3148 3 18.0 20.0 11.0 15 8.5
31488 3 16.0 17.0 9.0 1) 7.0
3148¢ ? kD) 18.5 9.7 10 5.5
d ? 17.0 19.0 11.0 10 5.5
P 3 13.5 15.5 8.0 10 7.0

This subspecies is, perbaps, in process of gradual differentation,
and destined to eventually become a valid species with true terres-
trial habits should it not be prematurely exterminated. At present
it has few enemies. It lives in waste uninhabited places. Tt is not
uncommon in several localities.  We found it not far from Hungry
Bay; on the low barren hills of some of the smaller islands in places
partly covered with sparse grass ; and in other localities.

Several good specimens in the Yale Museum were collected by
J. M. Jones, before 1867. They have no special labels as to seasons
or stations.

This variety approaches S. einerca Say in some characters more
nearly than does the common form. In respect to the grannlation
of the front and frontal lobes, the specimens of 8. ¢inerea in the
Yale Musecum, from Indian River and St. Augustine, Ifla., labelled
as 8. cinerea by Miss Rathbun, and which I have compared with this
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form, are even less granunlated.* Indeed, the latter ave searcely more
granulated than the ordinary form of Ricordi.

However, the front of S. ¢inerca is narrower and more arched than
in N, Ricordi; its lower margin is less sinuons, narrows more toward
the ends, and is less tnrned up at the edge, so that it is less coneave
above. The orbital noteh is not so deep.  Still these differences are
but slight. The carapace scems to be slightly less convex. The
chele are essentially the same in both, and the cavpal joiut is
roughened in the same way. The merns joints of the pereiopods
are about equally flattened in both; the hrush of hairs on the under

Figure 8. —Sesarma cinerea (from Florida), slightly enlarged. Phot. A. H, V.

side of the last two joints is nearly the same in both, though per-
haps a little smaller, and with shorter haivs in S einerea.  The
differences are so shight that it seems not improbable that S. ¢inerca
is another semiterrestrial race or subspecies that has been derived
from S, Ricordi, under a somewhat different enviroument, In fact,
all those species that lve more or less on the dry land or in trees
(e. g., N. Loberti, an arboreal West Indian species) must have been
originally derived fram amphibions or aquatie species, bhut the dif-
ferentiation has gone farther in some than in others, Doubtless they
all go into the sea to breed, and probably they all have similar zoéa
and megalops larval stages.

But in the case of the Bermuda forms, it is easy to believe that
they have acquired different breeding habits or different breeding

* In Miss Rathbun’s analytical table of Ses«rme (Synopsis American Sesarmee,
Proc. Biolog. Soc. Washington, xi, pp. 90, 91, 1897), the smoothness of the
suprafrontal lobes, ‘“smooth or nearly so,” is made a diagnostie character for .
Ricordi, while S. cinerea is put in a group having the suprafrontal lobes
*“tuberculate or granulate,” and in a subgroup having them ‘¢ faintly granulate.”
The degree of granulation seems to be variable.
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seasons, so that they may no longer iterbreed. It is also probable
that the young crabs of var. terrestris, when they quit the megalops
stage at the shore, have inherited the instinet to seek the uplands.
A careful study of these species in summer might settle these points.

Sesarma Miersii Rathbun.

Sescrrma (Holometopus) Miersic M. J. Rathbun, Synopsis American Sesarme,
Proe. Biolog. Soe. Wash., xi, p. 91, 1897 (descr. and synon.); Branner-
Agassiz Exp. to Brazil, p. 138, 1900. Verrill, these Trans., vol. x, p. 574,
1900,

Sesarma Stimpsoni Miers, Rep. Voy. Challenger, Zool., xvii, p. 270, 1886 (not
of 1881).

Prate XII, FiGure 5.

This species ean be distinguished from the preceding by the tuber-
culated or distinetly granunlated protogastric region of the carapace,
which in the latter is nearly smooth.

Ordinary mature specimens have the carapace about 19" long
and 21™7 wide.

Miss Rathbun refers a young specimen, collected by us in 1898, to
this species. It appears to be very rare in Bermuda.

It ranges from Bermudas and the Bahamas to Rio Janeiro, Brazil,
Rio Parahyba do Norte (Rathbun). It lives mostly among the roots
of mangroves.

Cyclograpsus integer Edw.

Cyclograpsus integer Milne-Edw., Hist. Nat. des Crust., ii, p. 79, 1837.

Kingsley, Proe. Acad. Nat. Sci., Philad., Carcinol. Notes, iv, p. 221, 1880.

Rankin, Crust. Bermuda, p. 526, 1900. M. J. Rathbun, Brach. and Macr. of
Porto Rico, p. 18, 1901.

Prate XII, Figure 1.

This species is easily recognized by its smooth carapace, with
convex sides. It is very rare in Bermuda.

It was not found by us, nor has it been taken by any recent
collector, A single specimen in the collection of Mr. Goode was
identified as this species by Prof. S. I. Smith. The same one was
recorded by Rankin. The only other record is that of Heilprin,
also a single specimen. It sometimes oceurs on coral reefs.

It ranges from Florida to Brazil, and throughout the West Indies.
Florida (Kingsley) ; Porto Rico (Rathbun); Brazil (M.-Edw.).

TraNs. ConN. Acap., Vor. XIII. 24 Jan., 1908.
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Plagusia depressa (FFabr.) Say.

Cancer depressus Fabr., Ent. Syst., Supl.. p. 406, 1775,

Plagusiu Sayi DeKay, N. York Fauna, p. 16.  Stimpson. Notes on N. Amer.
Crust., i, p. 18 [64]: ii, p. 104 [232].

Plagusia depressa Say, Jomrn. Acad. Nat. Sci. Philad., i, p. 100, 1517,
Rathbun, Dec. Crust. W. Africa, p. 281 (distvibution). Results of Branner-
Agassiz Exped. to Brazil, Biolog. Soc. Wash., ii, p. 138, 1900 ; Brach. and
Macr. Porto Rico, p. 19, 1001,  Verrill, these Travs., vol. x, p. 575, 1900.
Benediet, Notice Crust. W, Africa, p. 3438, 1503,

Plagusin syuamosa Dana non Edw.). Stimpson. Crust. N. Pacific Expl.
Exp.. Smithsonian Mise. Coll., xliv, p. 122, 1907,

Ficure 9. Prate X, Figunre 1.

When full grown this is a large and handsomely colored crab,
remarkable for its shyness and agility.  Its colors, which are variable,
arc evidently protective, and by no means conspicuons when resting

Figure 9. —Plagusia depressa, carapace and cheliv of adult male, about nat. size.
Phot. A. H. Verrill.

among the rough and stained shore ledges where it usually lives,
It is much less conspicuons than Grapsus grapsus, which lives in
similar situations.

Some large specimens had a grayish or yellowish ground color,
mottled and spotted with brown and red : the spots are often bright.
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Measurements of Bermuda speciinens.

Carapace Front Chelx
No. Sex length breadth  width length height
31 & Nl 49.5 34 28 13
3155 ? 45 48 Rl r. 18 6
879 F. M. g 17 30 17 122 11

Sometimes it may be seen running with great rapidity over the
vough ledges and elifts, often above high-tide mark, in the same
manner as Grapsus grapsus, but it 1s even more alert, and swifter in
its motions, so that its eapture is diffienlt. It readily takes to water
when pursned and swims very well.

Although not vare, it has occurred in but few Bermuda collections,
and usnally singly, owing probably to the ditliculty of capturing it.

In 1898, April to June, we found it common on the rough shore
ledges between tides and above high-water mark at Castle Island,
Bailey Bay, and other localities, where also its recently cast-oft shells
were often found considerably above high tide, as they had been left
by the erabs. In 1901, at the same season, we could not find a single
specimen, even of the cast-off shells, at the same loecalities, or else-
where.  Probably the species had been greatly reduced in numbers
by the unusunally eold period in the preceding Febrnary, when great
quantities of the native fishes also perished.*

It was represented by a single speeimen in Mr. Goode’s collection.
It was also taken by the Field Nat. Hist. Museum expedition in
1905, and by Prof. T. Kineaid, 1903. A small specimen is also in
the eollection of the Bermuda Biological Station, 1903,

It has an extensive geographical range. On the Atlantie coast it
ranges from South Carolina to Brazil, and throughout the West
Indies.  Pernambueo, Brazil (M. J. Rathbun). On the eastern side
of the Aflantic it extends from the Mediterranean to South Africa.
St. Helena, Ashantee (Benedict). IHong Kong, Bonin Is.; llawaiian
Is., Loo Choo Is, and Madeira (Stimpson).

At Woods Hole, Mass,, a single speeimen was taken among barna-
cles from the bottom of a vessel that had just arrived from Swan
Island, West Indies, JI. 14, 1887, (t. S. I. Smith in MSS.)

* See p. 320 above, and the Bermuda Islands, i, p. 94 [506], 1901.
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Percnon planissimum (Herbst), M. J. Rathbun., Flat Crab.

Cancer planissimus Herbst, Naturh. Krabb., p. 3, pl. lix, fiz. 3, 1804

Acanthopus planissimus Stimpson, op. c¢it., p. 104 [242], 1860; Crust. N.
Pacific Expl. Exp., Smithsonian Mise. Coll., xlix, p. 123, 1870 (1907). (descr.
colors) Bonin Is.

Aeanthopus Gibbesii Milne-Edw., Mel. Carein , p. 146.

Leiolophus planissimus Miers, Catal. Crust. N. Zealand, p. 46, 1876.

Perenon planissiniwm Rathibun, Dee. Crust. W. Africa, Proc. U, S. Nat. Mus.,
xxii, p. 281, 1900 ; Brach. and Maer. Porto Rico, p. 19, 190t.  Verrill,
these Trans., vol x, p. 379, 1900.

PLate X. Fieure 3. Prare XII Ficure 4

Easily recoguizable on account of its very flat, smooth body, aud
the slits in the front and in the eye-sockets.  Tts structure is admira-
bly adapted to its habit of living in the confined spaces under stoues,

In life the carapace is nsnally variegated or mottled with brown,
]»inki:\‘h flesh-color and salmon ; there is generally a median longitn-
dinal stripe of bright pale blue; the legs are banded with reddish
brown and light pink.  Ventral side of body pale blue ; of legs
pale pink (C. 5. V).

One female taken in April, 1901, carried eggs ; also one taken in
midsummer, by Prof. Kineaid.

Measwrenients of Bermuda speciniens.

Cavapace Front Chelw®
Number Sex length breadth width length height
30 8 25.5 23.0 as 12.5 8.4
3005 ¢ 25.0 24.0 10 9.0 5.0
30050 & 20.0 18.0 8 7.01. 5.0
N 8 20.0 17.0 G 7 4.0
Figured 4 19.0 16.5 (H B 3.5

The chelz are feeble in the females but large in the males. In the
males the two are nnequal; the large chela has a large and long tuft
of soft hairs on inside of merus.

It was found very commounly by us in 1898 and 1901, on many
rocky shores under stones at about low-tide level It was in the
collections of J. M. Jones ; G. Brown Goode ; Prof. Kineaid, 1903 ;
Field Museum Exped., 1905 ; Bermuda Biological Station, 1903, and
others.

It is widely distributed throughout the West Indies to Brazil.
Azores ; Spain; Madeira; West Africa and South Africa ; Manri-
tius to Japan, and Hawaiian Is, Bonin Is, Cape St. Lueas to Chili
(Rathbun). Colon (Yale Mus.).
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Superfamily or tribe CYCLOMETOPA =CANCROIDEA (sce p. 14).
Fayicy PinumNip.g.

Key to the Bernuida genera of the famity Pilhimnide.

A. The ridges that define the efferent branchial channels, if present, are usually
low and are confined to the posterior part of endostome, never
reaching to anterior bonndary of buceal cavern.

B. Fronto-orbital border less than half the greatest width of carapace.
C. Antero-lateral borders of earapace sharp, erest-like; npper border at least
of arms, and of fourth, fifth, and sixth segments of legs sharp and

RENRCTS | ecll RS e T _ T, e me--_. Platypodia
(”. Antero-lateral borders of carapuece and upper borders of legs not crest-
like

D. Antero-lateral borders divided into lobes or teeth.
E. Carapace usually eonspicnously lobnlate, granulate, and hairy, che-

lipeds and legs also granulate and hairy ___ ... ___._. - ____Aecte«

1. Carapace, chelipeds, and legs not sharply granunlate and hairy.
F. Fingers sharp-pointed, not hollowed ______________ Cyeloxanthops
F’. Fingers blunt-pointed, hollowed at tip. ... .. _ ... .0 Xanthodius

B'. Fronto-orbital border half or more than half the greatest width of the
carapace. (True of American species of Liomera.)
(. Carapace transversely oval.
D. Ambulatory legs with upper margins of the carpal joint bearing a
homnediordlnnatelone ST N M Ei S S A N Sy Heteraetcea
D’. Ambulatory legs with upper margins smooth or nearly so.
E. Antero-lateral teeth strong, greatly projecting. Carapace deeply
R0 56 ¢l R 1 S g I U N ) S Leptodius
. Antero-lateral teeth small, little projecting. Carapace slightly or
not at all areolated. Carapace without transverse granulated lines.
Fingers somewhat hollowed at tip ... ... ....o--.- Liomera
(7. Carapace more or less hexagonal, or subquadrate.
D. Ambulatory legs spinulose.
D’. Ambnulatory legs not spinulose.
F. Front of moderate width. Postero-lateral margins not strongly
COTLV.ET e 11 ISR SE PN el I e &~ )=~ 32T Eupanopeus
A’. The ridges that define the efferent branchial channels extend to anterior
boundary of buceal cavern and are often very strong.
B'. Fronto-orbital border just abont half or less than half greatest breadth of
carapace, whieh is broad and transversely oval.
C. The basal antennal joint does not nearly reach the front.
C’. The basal antennal joint reaches the front,
D. Anterior margin of meruns of onter maxillipeds not notehed _ Ewrytiwm

* This table is taken from that of Miss M. J. Rathbon (Brachyura and Mac-
rura of Porto Rico), with some alterations and omissions, It includes two addi-
tional genera (Heteraetwa and Lobopilumnas).
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B’. Fronto-orbital border much more than half greatest breadth of carvapace.
@Y Garaphoamedosg s ~. - o8 Dok s co Rt ee SRCRESRRE S Lobopitumnus
C'. Carapace not nodose,

D. Merus of external maxillipeds as long as or longer than broad.
E. Frouto-orbital border about two-thirds greatest breadth of cara-
DACG R N R i e e eeean Pituninus
E’. Fronto-orbital horder munch more than two-thivds greatest breadth
of carapace; arm scarcely projecting heyond lateral border of
CATAPHOR o 55 - = = = 210 Fom oo 2% o = e T O N Eriphia
', Merus of external maxillipeds about twice as broad as long. - Dowmevia

Platypodia spectabilis (Herbst) Rathbun. Calico Crab: Bandana Crab.

Cancer spectabitis Herbst, Natur. Krabb., ii, 153, pl. xxxvii, f. 5, 1794,

Cancer lobata M.-Edw., Hist, Nat. Cruast., i, p. 375, 1834,

Attergatis lobatus Stimpson, Ann. Lye. Nat. Hist. N. York, vol. vii, p. 202
[ 74], 1860,

Lophaeteea lobate A. M.-Edw., N. Arch. Mus., Mem., i, p. 249, pl. xvi, fig.
3, 3a; Miss. Sei. Mex., p. 242, 1879, Rankiu, op. cit., p. 329, 1859,

Cancer venustus Desh, & Seramm., Crust. Guadeloupe, p. 23 (. A. M.-Edw.).

Platypodia spectabilis M, J. Rathbun, Amer. lust. Jamaieca, i, p. 13, 1807 ;
Brachyura and Macrnra Porto Rico, p. 26, 1901,  Verrill, Trans, Conn.
Acad., xi. p. 17, pl. i, fig. 2, 1901 (deser. colors).

Ficvre 10, Prate XIV, Ficure 6.
This is a small and rather rare species, easily distinguishable by the
form of its carapace and its remarkable coloration, whiclh appears to
be highly protective when the crab lives among the common hright

Figure 10.—Calico Crab, Platypodia speetabilis, enlarged about 1} times. After
A, M.-Edw.

red and orange-colored sponges (Zedaniu iynis), actiniwe, ete., with
which it agrees well in colors, while their irregular arrangement
serves to break up the outline of the carapace.
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A specimen taken in Castle Harbor, near Walsingham Bay, May
5, 1901, had the eolors as follows : Carapace deep orange red, vary-
ing to scarlet, with irregular paired spots of pale orange, concen-
trically bordered with white and pnrplish brown. The spots ave
of various sizes and shapes on the ecarapace, the larger ones often
centered with smaller spots of purplish brown. On the chelipeds
and legs the spots become transverse, and are mostly at the joints,
and larger above than below. Dactylus and thumb black. Sternum
orange with margined spots at the bases of the legs. Abdomen
with two large spots of the same kind beneath, and smaller ones on
the basal segments. Hye-stalks pale orange, with a purplish brown
spot on the upper side.

Our largest specimens had the following coloration in life: The
carapace was bright orange-red, with pale, particolored, broad, irreg-
ular streaks, blotches, and angular or rounded, often ocellated spots
of variable sizes. The larger patches of color are frequently quite
uusymmetrically developed. The ocellated spots have a small bright
vellow ecenter, surrounded by a broad eircle of white, which is
bordered externally with bright blue and enclosed by a narrow
black line. Sometimes similar but smaller ocellated spots occur on
the larger pale blotches, in lines and groups, or singly, while others
are scattered on the ground-color. The chelipeds and legs are simi-
larly eolored, but on them the spots mostly take the form of half
bands, with angular patches at the joints. Claws tipped with black.
Small specimens are paler. (A. H. V.) These colors soon fade in
alcohol.

Measuwrements of Bermuda specimens.

Carapace Front Chelz
No. Sex length  breadth  width length height
, . . 1163 r. 8
4007 3 16 24 6 1114 L8
4008 3 13 18 5 1. 11 6
4008 ? 9.5 3 4 L. 6 4

This handsome species is rave at the Bermndas. It ocenrs among
rocks and cavernous corals, sponges, ete. Sometimes found on the
reefs.  We found it ouly in April, 1901 (five specimens), on serpuline
atolls, near Hungry Bay; Castle Harbor, ete. (coll. A. IL. Verrill).

A single specimen occurred in the collection of Mr. Goode. It
was taken at Hungry Bay by the Bermnda Biol. Station, July, 1903.

Several specimens were also taken in 1906 by A. H. Verrill at
Dominiea Island, where they ocenrred in the cavities in and beneath
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large reef corals.
the West Indies to Brazil. Fernando de Noronha (Pocock).
(Stimpson). Porto Rico (Rathbuu).

1t has been recorded from IFlorida and through
Colon

Acteea setigera (M.-Edw.) A. M.-Edw.

Xantho setiger M.-Edw., Hist. Crust., i, p. 390, 1834,

Actcea setigera A. M.-Edw.. Nouv. Arch. Mus., i, p. 271, pl. xviii, fig. 2,
1865 ; Miss. Sci. Mex., v, p. 244, 1879, Rankin, op. cit., p. 529, 1900. M. J.
Rathbun, Brach. and Maer. Porto Rico, p. 34, 1901,

Ficrre 11,

While living this small crab is densely covered with short hairs to
whicli fine white shell-mud adlieres, often effectually concealing it
When
brown to purplish red, with paler legs.

when resting on the bottom. cleaned the color is reddish
The carapace and legs are
closely granulated beneath the hairs; the dactylus of the chelw is

deeply grooved aud hairy.
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Figure 11.—Hairy Crab, Act@a setigera, nat. size. Phot. A, H. V.

Measurements of Bermuda spectmens.

Carapace Front Chelze
No. Sex length breadth  width length height
Q74 P {r.16 9
812a 3 ig) 30 6 1116 9
8120 & i 18 4 r. 10 5
D) g 5 - (117 9.5
29 4 20 29 5 i1 15 8
00 ¢ 21 31 2.7 16 8

It oceurs in shallow water bays and on the reefs.
all Bermuda colleetors.
J. M. Jones (812, a, ).

usually under stones or in creviees,

Taken by nearly

Good specimens were in the collection of
We found it common on rocky shores,

A small specimen was taken on
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the Challenger Bank in 28 fathoms, by the party from the Field
Musenm Nat. Hist., Oct. 1905.

It ranges from Florida to the Lesser Antilles, It is common in
the West Indies. Colon (Yale Mus.).

Cycloxanthops denticulatus (\White) Rathbun.

Xantho denticulata White, Aun. Mag. Nat. Hist., 2d s., ii, p. 285, 1848
(non Stimpson). Smith, Proc. Boston Soc. Nat. Hist., vol. xii, p. 274, 1869
(descr.); these Trans., ii, pp. 3 and 33, 1869 (Bermuda, Colon, and Brazil).
A, M.-Edw., Miss. Sci. Mexico, Crust., p. 252, pl. xlv, figs. 2-2b, 1879.
Rankin, op. cit., p. 529, 1900.

Cyeloxanthops denticulatus M. J. Rathbun, Ann. Inst Jamaiea, i, p. 14, 1897 ;
Proc. U. 8. Nat. Mus., xxi, p. 590, 1898 ; Proc. Wash. Acad. Sci., ii, p. 138,
1900 ; Brach. and 1\[;1(14 Porto Rico, p. 27, 1901,

Prate X1V, FiGugre 8. Prate XXVII, FiGURE 7.

In life this species is generally some shade of red, purplish red
or salmou. ““ Our specimens are usually reddish salmon, or pink;
on the front part of the earapace there is often a red spot. Under
surfaces whitish, with some pale brown spots on the abdomen. Chelze
pinkish brown, their tips dark brown or nearly black.” (C. 8. V)

The carapace of an unusnally large speeimen from Brazil, was
16.6™™ long, by 26.5™™ broad ; ratio, 1:1.6. (Smith.)

Measurements of Bermuda specimens.

Carapace Frout Chelza
No. Sex length breadth  width length height
¥ s (\ap, W 9
3137a 3 16 5 6 V1165 =3
e o = {r. 15 8
31370 3 14.5 22 5 11 14.5 G
4014 3 15 24 6 r. 18.5 9.5
4013 9 14 22 5 Iz [
- L, 1K 6.5

In all our specimens the right chela is the larger. It is easily dis-
tinguished by the small, sharp marginal denticles.

We fonnd this species rather rare at Bermuda. It lives under
stones at low tide and among dead corals on the reefs. Tt was also
in the early collections of J. M. Jones and G. B. Goode (Yale Mus.),
and in the collection made by the Bermuda Biologieal Station, 1903.

Its range extends from South Carolina and Florida through the
West Indies to Colon (Smith), and Rio Janeiro (Dana’. Abrolhos Ix.,
Brazil (Smith) ; Maceio (Rathbun) ; Cumana (Stimpson). Near Vera
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Cruz (Edwards). According to Stimpson it makes a nest of mud
among the roots of mangroves,

Xanthodius parvulus (Fabr.) M. J. Rathbun.

Cencer parvulus Fabr., Entomol. Syst., ii, p. 451, 1793 (&. Rathbun). (Not
Xantho parvulus M.-Edw., nor Panopeus parvalus Ben. and Rath.)

Chlorodius americanus Saussure, Mem. de la Soc. Phys. et dQ'Hist. Nat.
Geneve, vol. xiv, p. 430, pl. i, fig. 5, 1857,

Nanthodius americanus Stimp., Notes on N, Amer, Crust., Ann. Lye. Nat.
Hist., N. York, vii. p. 209 [81], 1860.

Leptodius americanus A. Milne- Edw., Miss, Sei. Mex., v, i, p. 260, 1880. Al
J. Rathbun, Proc. U, S. Nat. Mus., xvi, p. 536, 1893,

Xanthodius pwovulus M. J. Rathbun, Brach. and Macr. of Porto Rico, p, 27,
1901. Verrill, Trans. Conn. Aead., xi, p. 576, 1901.

Figure 12. Prate XIV, Ficrre 4.

Average size of adults: carapace abount 15" Jong ; 24.5"™ wide ;
front 6™™ wide.

The single adult specimen in the Museum of Yale University, from
the collection of Dr. F. V. Hamlin, 1877, has been determined by
Miss Rathbun by direct comparison with a photograph of the orig-
inal type of Fabricius. It is evidently a rare species at the Bermu-
das, for it was not found in any of the later collections. Probably
it lives nnder stones or in burrows.

Figure 12.—Xanlhodius parvulus from Bermuda. x abont 2. Phot. A. H. V.

It ranges from the Florida Keys and West Indies to Brazil. Florida
and Barbados (Stimpson) ; Hayti (Sanssure) ; Bahamas, Porto Rico,
Curacao, ete. (Rathbun) ; Fernando Noronha (Pocock).
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Heteractea ceratopus (Stimp.) A. M.-Edw.

Pilumnus ceratopus Stimpson, Annals Lye. Nat. Hist., New York, vii, p. 215
[87], 1860 ; and vol. x, p. 109, I871.

Heteractwa ceratopus A. Milne-Edw., Sei. Miss. Mexico, part v, i, p. 300, pl.
lii, figs. 3-3d, 1880. Kingsley, op. cit., 1879, p. 396. Rankin, Crust.
Bahamas, Annals N. Y. Acad. Sci., xi, p. 232, 1898, Verrill, Trans. Conn.
Acad., x, p. 575, 1900 (Bermuda).

Ficure 13.
This is easily recognized by the very spinose character of the
marginal teeth of the carapace and the spiniform tubereles of the

chelipeds. The dactylus and thumb are black ; the distal part of
the manus light red.

Mecasurements.

Front
Carapace between Chelae
No. Sex length width orbits length height Loeality
i P o ~ 1. 20 1) §
3145 3 1% 28 10.5 Tl S Bermuda
4067 3 9 13 5.0 1. 8.5 5 Dominica

Figure 13.— Heteractea ceratopus, & from Bermuda, about nat. size. Phot. by
A.H. V.

This species is apparently very rare at the Bermudas. It is not
contained in any of the recent collections examined, nor was it in
the early collections of Jones and Goode. One adult specimen was
taken by our party in 1898.

It ranges from Florida to Antilles. Florida (Stimpson). Baha-
mas (S. I. Smith, coll. Bryant). Guadeloupe (Stimpson). Dominica
I. (A. H. Verrill, 1906.)
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Leptodius floridanus (Gibbes) A. M.-Edw.

Chlovodius floridanus Gibbes, Proe. Am. Assoc. Adv, Sci., iii, p. 175, 1850.
Stimpson, Notes on N. Amer. Crust., Annals Lye. Nat. Hist. N, York, vii,
p. 209. 8. L. Smith, Crust. Brazil, these Trans., ii, p. 3, 1869 (incasurements).
Kingsley, Proc. Acad. Nat. Sci., Philad., for 1879, p. 395. Rankin, Aun.
N. York Acad., xi. p. 231, 1898,

Leptodius flovidanus A. M.-Edw., Miss. Sei. Mex., v. vol. i, p. 268, pl. xlix,
figs. 2, 2w, 1880. M. J. Rathbun, Proc. Wash. Acad. Sei., ii, p. 139, 1900
(Brazil) ; Proe. U. S. Nat. Mus., xvi, p. 236 : Brachyura and Maecr. Porto
Rico, p. 27, 1901.  Verrill, these Trans. x, p. 473, 1900 (Berutuda),

Chlorodivs limosus Desb. and Schramm, Crust. Guadeloupe, p. 80 (£, A. M.-

Edw.).
PrLate X1V, Ficure 7.

This is easily distingnished from most of the allied species by the
strongly areolated carapace, large lateral teeth, and prominent
bilobed front. The upper side of the chelwe is rough with irregular
clevations and small rounded tubereles. The smaller specimens often
closely resemble Lupanopeus bermudensis of similar size, and the
voung of . serratus, but the areolations of the carapace are stronger
and the frontal lobes are more prominent, with a deep noteh between
them, while the tubercles appear on the chel® in very young individ-
uals.  The tips of the chelie are exeavate or spoon-like even when
very voung. It is variable in color, but is usually mottled or varied
with dull red or reddish brown,

Measurements of Bermuda specimens.

Carnpace Frout Chelie
No. Sex length breadth  width length height
: ‘ 9 oQ = y . 19 v 10
40001 ¢ 20 28.5 8 1117 3 ]
& ST {118 ) 9.5
4001 @ 20 20.5 8 A il ! 3
4002 : 18 27 ) 1. 19 10
3 & G {r. 18 54 )
s : I3 B : 7120 ST
h ’ G yr 17 3 6
4019 2 18 26 9 11 16 l 8
3030 3 17 R5 6.5 3k 9

No. 4001 was carrying eggs April, 1901.

This species is common on rocky shores nnder stones and on the
reefs in the crevices and beneath dead corals. Many specimens were
taken by the Yale parties in 1893 and 1901. Several taken in April
were carrying eggs.  Others taken in midsummer by the Bermuda
Biol. Station also had eggs. It has been obtained by nearly every
collector in Bermuda (J. M. Jones, Mr. Goode, Professor Kincaid,
Dr. T. H. Bean, ete.).
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Tts range is from Iftorida to Colon and through the West Indies to
Brazil. New Providence in pools and under stones on the shore
(Rankin) ; Florida, Colon, and Abrolhos Is. (Smith) ; Maceio, Brazil
(Rathbun) ; Barbados (Benedict).

Liomera dispar (Stimp.) Rathbun.

Chiorodius dispar Stimp., Prelim. Rep. on Crust. Gulf Stream, Bull. Mus.
Comp. Zodl., ii, p. 140, 1870. Kingsley, Proc. Acad. Nat. Sci., Philad., for
1879, p. 395 (descr.).

Leptodius dispor A, M..Edw., Miss. Sci., Mex., v, i, p. 271, 1880.

Liomera dispar M. J. Rathbun, Ann. Inst. Jamaica, i, p. 13, 1897 ; Brach-
yura and Macr. of Porto Rico, p. 25, 1901. Verrill, Trans. Conn. Acad.,
X, p. 577, 1900 (Bermuda).

Prate XIV, FiGUure 5.

A small and very rare species. Easily recognizable by its trans-
versely elliptical and smooth carapace. The tips of the chele are
jet black. The carapace in our specimens, preserved in alcohol
for many years, is plain dull yellowish brown. Doubtless it has
changed very much. Length of carapace about 8=, breadth 13.5m™,

This has not been found in any recent collection. Two specimens
in the Yale Museum were collected before 1877, by J. M. Jones (No.
3176). One has been given to the U. S. Nat. Museum. They were
ddentified by Miss M. J. Rathbun.

ey West (Kingsley) ; Cuba (Stimpson) ; Bahamas ; Porto Rico
and Jamaica (Rathbun).

Eupanopeus M. J. Rathbun, 1898,

Panopeus (parsy H. M.-Edw., Hist. nat. Crust., 1834, and most subsequent
writers. Benedict and Rathbun, The Genus Panopeus, 1891.

Eupanopeus M. J. Rathbun, Bull. Labr. Nat. Hist. State Univ., Iowa, iv, p.
273, 1898.

Artificial key to the Bermuda speeies of Eupaiopetus.

A. No well-defined transverse groove near the distal margin of the carpus of
the chelipeds.

B. Marginal teeth with front edge inclined forward ; ratio of length to breadth

of carapace about 1:1.35 to 1:1.50 . ____. ______ . ___.__._______ Herbstii

c. Last three marginal teeth acute, subequal in size, cusps of first two, or

coalesced tooth, nearly equal in height. Flanks of carapace not con-

Vexepiih 1 Wpy”_ - SRR et oo an. o Ss_LLin Var. Herbstii

¢'. Last three marginal teeth unequal in breadth, not all divergent ; cusps of
first and second unequal in height. Flanks usually convex.

d. Third tooth notably large, and broadly rounded outwardly. Flanks

convex, in a dorsal view. Front 4-lobed. Legs elongated._Var, minax

d'. Third tooth not greatly enlarged ; tip incurved or obtuse. Flanks

usually somewhat convex. Legs not so elongated__.._._. Var. obesus
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B'. Marginal teeth thickened, with front edge not mueh ineclined forward; 4th
and 5th squarrose. Ratio of length to breadth of earapace ahout 1:1.30.
Edge of front thickened, distinetly four-lobed ______.___. amevicanus®
A'. A distinet transverse groove near distal end of carpus of chelipeds.
C. Third segment of male abdomen reaches eoxal joint of 5th pair of legs;
front not grooved. Fingers dark. Size rather large.
D. Third marginal tooth broadest, arcunte posteriorly : carpns of chelipeds

smooth with deep groove ______ .. . . ... ....... oceidentulis
D’. Third marginal tooth dentiform, acute: carpus of chelipeds roughened.
servatus

C’. Third segment of male abdomen does not reach the coxal joint of 5th
g

pair of legs. Front prominent, 4-lobed. grooved. Fingers pale; size

ceeeeeee o bermudensis

SARRTY < WL N et D e R L .

Eupanopeus Herbstii (Milne-Edwards), M. J. Rathbun.

Cancer panope Say, Jour, Acad. Nat. Sci, Phila., i, pp. 53, 47, pl. 4, fig. 3,
1817,

I’um;ppu.\' Herbstic 11, M.-Edwards, Hist. Nat. Crust., i, p. 403, 1854,  DeKay,
Crust. of N. Y., p. 5, pl. ix, fig. 26 (poor), 1844, (iibbes, Proc, Boston Soe.
Nat. Hist., ii, pp. 63, 69, 15845, Stimpson, Amer. Jour. Sei. (2), xxix, p.
444, 1860.  Smith. Proc. Boston Soc. Nat. Hist., xii, p. 276, 1869 ; these
Trans.. ii, p. 34, 1569 : Rept. U. 8. Comm. Fisheries for 1871-72 (1874), p.
547, Verrill, op. cit.,, p. 472 [1T8], 1874, A, M.-Edwards, Miss, Sei.
Mexique, pt. 5, i, p. 308, pL Ivii, fig. 2, 1850,  R. Rathbun, Fishery Indns-
tries of U. S, section i, p. 772, 1884,  DBenedict and M. J. Rathbnn, The
Genus Panopeus, Proe. U. S. Nat. Mnseum, xiv, p. 358, pl. xix, figs. 1, 2; '
pl. xxili, figs. 10-12. 1891,

Eunpanopeus heybstiiv M. J. Rathbun, Bnll. Labr. Nat. Hist. State Univ. of
Towa, iv, p. 273,18058; Proc. Wash. Aead. Seci., ii, p. 140, 1900; Amer,
Naturalist, xxxiv, p. 138, 1900 ; Brach. and Macr. Porto Rico, p. 28, 1901,

Frcures 14, b, 15. Prate XV, Ficures 1, 2, 3: VARIETIES.

The commmon and more typical form of this species, which is gen-
erally distributed along the eastern coast of the United States, sonth
of Cape Cod, especially on oyster beds, scems to be rather common
in Bermunda. Most of the specimens that I have seen belong to this
variety, This form, or variety, regarded as typieal (var. Herbstii)
usnally has the postero-lateral margins or flanks of the carapace
either straight or slight eoncave, and convergent, while in the other
varieties they are usnally distinetly convex, giving the posterior half
of the ountline a more elliptical form, The legs are rather short.
The marginal teeth are inclined forward and acute, the third tooth
being only a little broader and less aeute than the rest, with the

* Not positively known from Bermuda, but perhaps confused with Herbstii,
from which it differs but slightly.
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posterior edge more convex ; the coalesced first and second teeth
have the two cusps prominent and nearly equal in height ; the second
is obtuse and broader. The front is somewhat produced and is
distinetly 4-lobed or sinuous ; the edge is often upturned and granu-
lated 1n the adults.

d

Figure 14.—Male abdomens of Ewpanopeus: a, E. occidentalis ;

7

b, E. Herbstii;
e. E. bermudensis ; ¢, its larger chela; d, E. servatus, All enlarged, after
Benedict and Rathbun.

The carpus of the chelipeds is granulated, but nearly smooth to
the naked eye, usnally with a slight undulation or depression in
place of the distal groove, but in some this is entirely obsolete.
The carapace is somewhat nneven, with the areolation not much
raised but well marked; slight transverse ruga are usually pres-

ent ; the surface is usually finely punnetate and granulate, but in

some examples it is transversely rugose and more granulose. The
color is variable, but usually is yellowish or olive-yellow, mottled
more or less thickly with red or red-brown. The fingers are blackish,
varying to dark liver-brown, and below, the dark color 1s apt to
extend backward on the manus, a little beyond the base of the
dactylus,

A specimen (No. 4016) taken at Long Bird Island, April 19, 1901,
in life had the carapace curionsly variegated with gray, white, and
blackish brown, and with patches of orange in the middle, near the
front edge. Chelipeds thickly spotted and specked with bluish gray,
and with a pateh of orange on the back of the carpus and chela.

The ratio of length to breadth of the carapace, according to the
measurements of Prof. S. I. Smith,* varies from 1:1.33 to 1:1.48.

Qrom
)ll.

* Proe. Bost. Soe. Nat. History, xii, p. 2
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Our No. 470, which was labelled as £ Herbstii by Miss Rathbun,
Therefore it has nearly the same proportions
The difter-
The largest example

has the ratios 1:1.33.
as . americanus, in which they are nsnally about 1:1.3.
ence in form is, therefore, not very reliable,
mentioned by Benedict and Rathbun had the carapace 40™™ long
and 620 wide, ratio 1:1.55. It was abont the same size as the type

of our var. minar,

Measurements.

Front
Carapace between Chele
No. Sex  length breadth orbits length height Loeality
~ . o {121 14 Colon
470 3 21 28 10 TE19 10
N i be = a9 = {r. 29 | B LEgmont Key
Figd.* 2 26 35.5 12.5 11,81 19 fou
4042 ¢ 20 28 11 : ; ]1:‘ 1(‘)"' : Bermuda
4043 Q 17 0.5 £ vr 10 10 ,,
4018 3 16 22 ) 1116 10
4016 15.5 20.5 85 r. 14 8.5 S
ag @ P r. 35 18 o
Tl - G B 50.5 . : Uap @m b

* This belongs to the var. obesus. 1t is the figured specimen, pl. xv, fig. 1.
This is much more active than most species of Lupanopeus. In
some cases 1t may be seen actively rnnning about on the stony
beaches, as at Spanish Point, in March, 1901, where it was found in
considerable numbers and * very lively” by A, [L Verrill.
not found at any other place in such numbers.

It was
These were of
medinm size and rather bright colors (Nos. 1042, 4043).
were purplish, varied with vellow and yellowish white; on the under
(A. H. V)

In the Bermndas it oceurs mostly under stones and dead corals on
It was obtained by Jones, Goode,
Kineaid, and by the Yale parties of 1898 and 1901, but usually in
small numbers or singly.

They
side, pale yellow mottled with bright lavender.
rocky shores and on the reefs.

This speeies, as a whole, ranges from
Sonthern New England to Florida, Texas, Colon, and through the
West Indies to Brazil (eoll. Yale Mns.). It is abundant from Cape
‘Hatteras southward. The typieal variety seems to oceur, as well as
the var, obesus, thronghout its entire range.
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Eupanopeus Herbstii, var. obesus (Smith).

Panopeus herbstii, var. obesus S. I. Smith, Proc. Boston Soe. Nat. Hist., xii,
p- 278, 1869. Coues, Proe. Acad. Nat. Sci. Philad. (3), i, p. 120, 1871.
Kingsley, Proe. Acad. Nat. Sei, Philad., p. 318,1878. A, M.-Edwards, Miss.
Sci. Mexique, pt. 3, i, p. 309, 1880, pl. lvii, figs. 2, 2¢. Benedict and Rath-
bun, The Genus Panopeus, op. cit., p. 359, 1891, pl. xix, fig. 2; pl. xxiii,

fig. 11.
Ficure 14, 5. Prate XV, FIiGugre 1.

This is an unusual form in collections from Bermuda. It differs
from the preceding chiefly in its more elliptical form, due to the
convexity of the flanks or posterior branchial areas, a character
indicating, perhaps, enlarged gill-chambers and gills.  Benedict and
Rathbun (op. cit., 1891) state that this variety was found commonly
on the Carolina coasts in holes above high tide, and not extending
into the water, while the common form was found in the same
vicinity on the oyster beds and below tide. This difference in habit
may well be associated with a change in the capacity of the branchial
chambers. Other characters are found mainly in the marginal teeth.
In this form the teeth are broader, blunter, and less promineut ; the
coalesced first two are more unequal in size and prominence ; the
third tooth 1s broader and more arcuate posteriorly.

Measurements of Eupanopeus Herbstii, var. obesus, from Bermuda.

Front
Carapace between Chelze
No. Sex length breadth orbits length height
1903¢ 8 28 39 14 1. 28 15
19030 Q 23.5 33 12 r. 25 12.5
4023 30 42 14 S L

Prof. Smith’s original deseription was as follows :

¢ Carapax strongly convex. Kront broad, deflexed, not prominent,
the edges as seen from above nearly straight, and not at all four-
lobed. Post-orbital tooth not prominent, slightly separated from the
second normal tooth of the antero-lateral margin by a very shallow
sinus ; remaining teeth of the margin not very prominent ; the third
broad, and its outer edge truncate ; fourth broad, the anterior edge
very short, but slightly hooked forward at the apex, and the outer
edge slightly arcuate ; last tooth very short, but acute, and its apex
slightly curved forward. Inferior regions, chelipeds, cte., very
nearly as in Herbstii.  Color of aleoholic specimens, brownish olive,
clouded and spotted with dull red on the anterior part of the cara-
pax, and on the upper side of the chelipeds; fingers black or dark
brown, lighter at the tips. In all the specimens the hands are
spotted externally with red.”

TraNs. CoNN. Acap., Vor. XIIIL. 25 Jan., 1908.
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“ Length of carapax in a male, 23.6™"; breadth, 33.4™™; ratio, 1:1.41,”
“RKgmont Key, Fla; Col. K. Jewett.  Aspinwall ; I*. 1. Bradley.
Specimens from Egmont Key appear quite distinet from specimens
of Herbstii from the sume locality, having the carapax broader and
much more convex, the teeth of the antero-lateral margin less promi-
nent and somewhat different in form, and the coloration qguite
different ; but specimens of Herbstii,in the Society’s collection, from
Bahama and Florida, approach quite closely to the variety, in the
breadth and convexity of the carapax, the form of the teeth of the
antero-lateral margin of the earapax, and even slightly in coloration.”
The following measurements of three specimens from Maranhao,
Brazil (coll. C. K. Hartt, 1570), oceur in Prof. Smith’s MSS. notes:

Carapace
No. Sex length breadth Ratio
236 s 2WT BN | 1:1.48
232a < £23.0 33.3 1:1.51
2320 Q 18.5 269 1:1.45

I have personally examined the original specimens described by
Professor Smith  Yale Mus. coll.) and numerous others from various
localities, which were also studied by Benediet and Rathbuon.

Its range is essentially the same as that of var. Herbstii.

Eupanopeus Herbstii, var. or subspecies, minax, nov.
Prate XV, Ficure 2.

A single large male was taken by nsin 1901, This is a large, stout
crab, for one of this group. Its legs appear to be relatively longer than
in var, obesus and other allied forms.  Its carapace is convex and
more swollen on the flanks, with the postero-marginal outlines
decidedly convex, when seen from above. Its autero-marginal teeth
are relatively large and more prominent than in the related forms,
The coalesced first and second teeth are not very unequal ; the first
is smaller, short, acnute, triangular ; the second, whieh is separated
half way to base by a broad, regnlarly curved noteh, is rather larger
and broader, concave in front and convex posteriorly.  On the left
side these teeth are much more unequal, apparently dne to some
injury to the first. The notch between the sccond and third is
narrow at bottom. The third tooth is especially large, wide, and
broadly rounded, or arcuate outwardly ; the fourth and fifth teeth
have acute tips, directed obliguely outward and upward; the
fourth has the anterior edge subtruncate and but little inelined
forward, with the posterior edge arenate ; the fifth is a little shorter
and narrower, thickened and triquetral at base, with a sharp tip
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directed slightly forward. All the teeth have the outer edge thick-
ened and granulous, curved npward. The front is distinetly four-
lobed, the ounter lobes much the smaller, separated from the inner by
a sinuous curve ; inner lobes broadly areunate, separated by a narrow
deep notch ; the edges are thickened and rather coarsely granulous.

The areolation of the carapace is well marked with the areas
econvex. The surface is rather finely granulose. The chelipeds are
very large and strong, with massive unequal chelwe, appearing nearly
smooth to the naked eye, but closely and rather finely granulous
under a lens, with numerous small shallow nneqnal pits on the chelz,
whicl, on the carpus, become shallow transverse or wavy furrows,
separated by very slightly elevated finely granulous rugee. The
distal transverse groove is indicated only by a very shallow, ill-
defined wave-like depression. The earpal tooth is large and contcal.
No perceptible dorsal carina on the manus.

The male abdomen differs somewhat from that of var. Jerbstii, as
fignred. The penultimate segment is relatively shorter ; it is wider
than long, so that the suture between it and the last segment is
behind the sternal suture, instead of coinecident with it. Tts sides
and the sides of the distal portion of the preceding segment are
nearly paraliel ; last segment broad ovate, rounded at the end, about
as broad as long.

Fingers dark horn-color, the dark color of the propodus termina-
ting in a regular curve, convex proximally, a little back of the artic-
nlation of the dactylus.

The general color of the upper surface of the dry specimen is
dull red, becoming brownish red on the chelae, and brighter orange-
red on the carapace ; under surface dull yellow.

Measurements of type.

IUETEIN (IE CRINDIRIRE & S e o = e & e 41
Breadth of carapace __._ .. _________._.____.__. 62
Front, between orbits ... ______ ... __._._.... 18
[Fengahfo v int¥cliclansmet SRIEypL 3 {8 S TR L 03
Height of right chela ... .. ________.___. 30
Length of merus, right chela___.___ ____________ 26
FengthsofSlaftichiclafe sl - St 8L o Seas 51
Height of left chela_._._____ e SR A B, - ¥ 24
Length of merus, left chela. ... .. ... _._._._.. 23
Total length of 1st pereiopods - _____.______ 76
Length of merus, 1st perelopods_ ... ... _____ 25
Length of carpus, extreme __ ... .. _._._________ 13
Length of propodite, extreme _._.________.._.__ 14

Length of daetylns ... . . ... ____...__ 1
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The type, which is the only specimen known, was caught in a
baited fish trap in Harvington Sound, in shallow water, April, 1901,

The speeimen which approaches most nearly to the type of tlis
variety is a east shell, found on the shore (fig. 15) and of which only
the carapace was preserved. 1 have ineluded its measurement with
variety obesis, however, as a matter of convenience, though it differs
from that in having larger and more squarrose marginal teeth, of which
the second and third are obtusely rounded; and in having a prom-
inent and distinetly 4-lobed front, as in weinae, from which it differs,
therefore, chiefly in the shorter second and thied teeth, and the nar-
rower and more rounded carapace. The flanks were convex and the

Figure 15.— Eupanopens Herbstii variety ntnae.  Carapace of No. 4023, x 14,
Phot. A. H. V.

granulation pretty fine, except on the front. Ratio of length to
breadth, 1:1.4 ; length of carapace 30"™ ; hreadth 427" 5 {ront 14™™,

FE. americanus (Sans.)= L. areolatus Rath., ficure 16, differs very
little from some of the forms of this species.  Although it averages
shightly narrower, there are specimens of Herbstii (No. 470 in
our colleetion, see table) as narrow as some of those from Brazil,
referred to this species by Miss Rathbun (in Coll. Yale Mus.). The
lateral marginal teeth are a httle less obliqne and less concave in
front, but in some speeimens this distinetion fails ; indeed, the teeth
of opposite sides of one specimen may sometimes differ considerably
in ontline, or about as much as the speeies differ in this particular,
But in this form the teeth are more thickened at base above, and are
rather more granulous at the edges. The fourth and fifth teeth are
more squarrose, and the tips are turned npward. The third tooth
often differs but little from the others in size, but its tip bends for-
ward and the outer margin is convex ; it is not always as large as
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the fourth ; the fifth is often smaller than the fourth. The front is
a little more produced in the middle and is more evidently 4-lobed,
the onter small lobe being more distinet. The distal groove on the
carpus is sometimes distinet, but ill-defined ; in other eases it is lack-
ing ; this variation may occur on the two chel® of an individual.
A Brazilian specimen (No. 236, Yale Mus.), studied both by Prof.
Smith and by Miss Rathbun, has the carapace 21™™ long ; 2877
wide ; ratio 1:1.33.

S,

Figure 16.—Eupanopeus americanus, nat. size. After Benedict and Rathbun
(as P. areolatus).

Some of our Bermuda specimens may belong to this species, if it
be really distinet.

Eupanopeus occidentalis (Sans.) Rathbun.

Panopeus occidentalis H. de. Saussure, Rev. et Mag. de Zool. (2). 9, p. 502,
1857 ; Mem. Soe. Phys. Geneve, xiv, p. 431, pl. i, fig. 6, 1857. Stimpson,
Amer. Jour. Sei. (2), 27, p. 446, 1859. S. L. Smith, Proc. Boston Soc. Nat.
Hist., xii, p. 279, 1869. E. v. Martens, Arch. flir Natur., xxxviii, p. 90,
1872. A. M.-Edw., Miss. Sci. au Mexique, pt. 5, i, p. 310, 1850 ; Bull. Mus.
Comp. Zodl., viii, p. 13, 1880. Benedict and Rathbun, Proc. Nat. Mus., xiv,
p- 860, pl, xx, fig. 3; pl. xxiii, fig. 14, 1891,

Eupanopeus occidentalis Rathbun, Bull. Labr. Nat. Hist. Univ. lowa, iv, p.
273, 1898 ; Proc. Wash. Acad., ii, p. 140, 1900 ; Crust. Porto Rico, p. 29,
1901. X

Ficure 17. Prate XVI, F1GURE 2.

Antero-lateral teeth slightly elevated ; their anterior margins trun-
cate ; the three posterior teeth are pointed ; first tooth separated
from the post-oenlar tooth by a rather deep sinus, which, however,
does not divide the coalesced tooth to its base. Front produeced,
thin, shghtly depressed, with a median fissure, each lobe slightly
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emarginate, giving the front a somewhat four-lobed appearance.
Median lobes more produced ; lateral lobes faint. Space between
the two fissures of the npper orbital margin slightly rounded, inter-
rupting the regular curve of the orbit; external hiatns widely
V-shaped and deep. The inner suborbital angle forms a prominent
tooth; a rather deep sinus divides this from the lobe which reaches
to the external fissure ; lower orbital margin produced.

Abdomen of the male wider than in /Aerbstii, ontline concave,
penultimate segment widest at its distal end.  Coxwm of fifth pair of
feet in broad contact with third abdominal segment. Seventh seg-
ment of sternum shows but little,

The marginal depression on the carpus near the articulation with
the hand is wide and deep. In some specimens the earpus is finely

Figure 17. —Eupanopeus oceidentalis, nat. size.  After Benedict and Rathbun.

granulate ; in others the granules are thrown up in slight rugee.
The hand varies in much the same way ; in some specimens finely
granulate ; in others, thrown up in rugwm as on the carpus. In the
latter case the hand is always much smoother than the carpus in the
same specimen.  Fingers brown or horn-color, shading to clear white
at the tips. There is a large tooth at the base of the dactyl of the
large hand.

The color on the immovable finger does not extend beyond the
line of color on the movable finger; while in Herbstii it usually
extends considerably beyond.

This species elosely resembles £ Herbstii, as shown by the above
description, and is easily confounded with it. The most important
distinetive character seems to be the much more distinet distal
groove on the carpus, but this varies. In Herbstii it is sometimes
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evident on one cheliped and entirely lacking on the other, but it is
always, when present, ill-defined.  The marginal teeth have nearly
the same outlines ; the front edge is a little less concave, and conse-
quontlv the tips are not so much incurved, but this character is also
variable in both species. The marginal teeth are, however, thicker
vertically. The front is a little more prominent in the middle, and
the median notch is less distinet.  The specimen figured (No. 3021)
was identified and labelled as this species by Miss Rathbuu, several
years ago. It was collected at [lamilton by Dr. C. artt Merriam,
April, 1881, and carried eggs. The ratio of length to breadth is
1 91185,

Measurements.

Front
Carapace between Chele
No. Sex length  breadth orbits length height Locality
3021 Q 17.5 23.5 9 r. 18 10 Bermuda
a0 os fr. 16 9.5 Florida
3264 é 16 23 8 11, 14 5 Keys

This species is not common in Bermuda, and is not contained in
most of the collections. It was first obtained by Dr. Merriant, in
1881 (see above).

Its range extends from S. Carolina through the West Indies to
Pernambuco, Brazil.

Eupanopeus serratus (Sanssure).

Panopeus serratus Saussure, Rev. et Mag. de Zool., (2),ix, p. 502, 1857 : Mém.
Soc. Phys. Gengve, xiv, p. 432, pl. i, fig. 7, 1857. Stimpson, Amer. Jour.
Sei. (2), xxvii, p. 446, 1839. Smith, Proc. Boston Sce. Nat. Hist., xii, p.
280, 1869. K. v. Martens. Arch. fiir Natur., xxxviii, 90, 1872. A, Milne-
Edw., Miss. Sci. Mexique, pt. 5, i, p. 311, 1880 ; Bnll. Mus. Comp. Zodl.,
viii, p. 13, 1880. Benedict and Rathbun, The Genus Panopeus, Proc. U. S.
Nat. Mus., xiv, p. 871, pl. xxiv, figs. 5, 4, 1891,

Panopeus Herbstii, var. serratus Miers, Rep. Voy. Chall., Zodl., xvii, p. 129,
1886.

Eupanopeus serratus Rathbun, Bull. Labr. Nat. Hist. Univ. of Towa, iv, p.
273, 1898,

Ficures 14,d, 18. Prare XVI, FIGUREs 1,

The following deseription is that of a young specimen :

Carapace convex, with rather well-marked areolets.  Tront very
little produced, nearly straight, thin, with a line of granules on the
edge, giving it a minutely denticulate appearance. Antero-lateral
teeth sharp, the posterior three hooked forward. Sinus between the
external angle of the arbit and the first tooth deep. External hiatus
of orbit a large V-shaped opening. Subhepatic tubercle small but
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well defined. Abdomen much like that of oeccidentalis. Seventh
segmelit. of sternum exposed. Coxwm of fifth pair of feet in contact
with third abdominal segment. Length of carapace of a young
speeimen, 7M™ 5 width, sm®,

Carpus and hand coarsely and densely granulated, rngose above.
Carpal spine sharp, pointing forward ; fingers not gaping, a large
tooth at the base of the daectyl on the large hand, and a tooth on the
hand at the base of the dactyl. (Benedict and Rathbun, abridged.)

=

Figure 18.—Eupanopeus serratus, carapace and chelipeds of No. 3019, Yale
Mus., x about 1,10. Phot. A, H. V.

An unusually large male (No. 3019, pl. 16, fig. 5), which was col-
leeted by our Yale Exped. of 1898, has been studied by Miss M. J.
Rathbun, who furnished the following notes :

“Tength 19.32= width 277" exorbital width 15.9m®,  Color in
formaline, light red and white mottled ; upper part of chelipeds a
darker red; fingers a light horny brown, terminal third white.
Third segment of abdomen reaching the coxwm of the last pair of
legs.

This specimen demonstrates conelusively the distinetness of this
species from £ occidentalis ; all the lateral teeth are narrower and
sharper ; the areolations strongly marked ; the surface rougher, the
short transverse granunlated lines more prominent and more numer-
ous. The chelipeds, also, are rongher, especially the ecarpus.”

A somewhat larger and still better male specimen was taken in
1901.  (No. 4068, see pl. xvi, fig. 1.) This, after preservation for a
few years in formol, and doubtless much faded, is pale flesh-color
and yellowish white, with patches of brighter yellow on the carapace
and chelipeds ; the upper parts of the manus and carpus are pale
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purple and yellow ; hairs on the legs and carapace yellow ; under
parts and front of chelwe white; dactyl and thumb dark horn-color
with pale tips.

The areolations of the earapace and the transverse granulated
rugxe are even stronger than in the specimen just deseribed, but
otherwise the same; the marginal teeth are nearly the same, but a
trifle larger and more acaute. They are much thickened vertically
at base and the posterior ones bend npward ; their edges and bases
are thickly covered with strong granulations which bear long hairs ;
the posterior tooth has a dorsal carina, granulated on its edge. The
transverse ridges of the carapace and espeeially of the front are
strongly granulated and bear long hairs’in life.  The frontal edge is
eonvex, prominent, granulated, and divided by a narrow median
notch ; each lobe is slightly sinuous, with the smaller, faint, outer
lobe rounded at the external angle. The outer orbital tooth is prom-
inent and aecute, but smaller than the next and well separated from
it by a wide concave notch.

An excellent @ speetmen in the collection of Prof. IKineaid (1903),
preserved with glyeerine, is pale lemon-yellow with minnte specks of
red-brown on the carapace and chelw ; larger blotehes of the same
on the legs; two brown hepatiec patches; a distal band of paler
yellow on the manus ; fingers smoky brown, pale at tips. The cara-
pace in life was covered with rather sparse hairs and small tufts of
longer ones ; the legs are hairy and with longer hairs on the front
edge. The aveolation of the earapace is rather strong, with rather
numerous transverse rngwe. The earpus has a deep distal groove
and also a series of irregular oblique grooves and granulated broken
ridges. The chele have a slight dorsal longitudinal groove and very
minute granules. (See fig. 5, , pl. xvi.)

Measurements of Bermudu spectmens.

Front
Carapace between Chelze
No. Sex length breadth orbits length height

B . — v (r.19.5 11
3019 3 19.3 27 9.5 |1 185 g
1903¢ ? 13 19 8 14 7.5

. = . 24 15
1068 : 21 30 10.5 ) eSS 10

"This appears to be a rather rare species at the Bermadas, or else
it has been generally overlooked by collectors.  Nov is it common in
other regions.

Its known range is not extensive. Ilorida Keys (Benedict and
Rathbun) ; St. Thomas (Smith).
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Eupanopeus bermudensis (Ben. and Rath.) Rathbun,

Panopeus bermudensis Benedict and Rathbun, Proe. U. S. Nat. Mus., xiv,
p. 376, pl. xx, fig. 2; pl. xxiv. figs. 14, 15, 1891, Rankin, Crust. Berm., p.
H28.

Eupanopeus bermudensis Rathbun, Bull. Labr. Nat. Hist. Univ. lowa, iv,
p. 273, 1898 ; Proe. Wash. Acad. Sei., ii, p. 140, 1900 ; Brachy. and Macr.
Porto Rico, p. 29, 1901,

Panopens wurdemainii Ben. and Rathbun, The Genus Panopeus, op. eit.,
p- 872, pl. xxiv, figs. 6, 7, 1891 (von Gibbes t. M. J. Rathbun, 1900).

Ficures 14, e, ¢/. Prate XIV, Fievne 9: Prate XVI, FiGures 3, 4.

This is a very common species, but small and easily overlooked.
In life it is quite variable in colors. Many specimens were varie-
gated with lighter and darker gray: others are olive-green or olive-
brown, mottled with paler; some have red-hrown patches, other
were finely mottled with brown and gray on a whitish ground-color,
so as to very closely imitate the color of the sand, ete. of its environ-
ment. A few were plain bright red-brown. The colors appear to
be Iighly protective in most cases.  The fingers are somewhat vari-
able in eolor, but are usunally pale, sometimes with a smoky brown
tinge, especially on the proximal half.

The following is eondensed from the detailed original deseription:

Carapace distinetly areolated, posteriorly as well as anteriorly ;
arcolations with transverse lines and occasional small clusters of
granules.  Front much produced, rather deeply eleft in the center,
the cleft rounding ont into the median lobes which are produced at
this point ; outer angles of the front not produced in some speci-
mens, and slightly in others; edge of front oblique, thickened;
densely granulate, and showing a slight marginal groove; two fis-
sures on the upper orbital margin.

First and second [post-orbital | teeth of the antero-lateral margin
flat and thin ; third and fourth thickened, with anterior margins
coneave and hollowed. The sulcus of the coalesced tooth varies
greatly with the specimen. Second [post-orbital] tooth the largest,
separated from the first by a wide and deep noteh : its margin
straight, pointing slightly forward and not at all hooked. The,third
tooth ix much narrower than the second, and its posterior margin
curves gradually backward to the bottom of the noteh; fourth tooth
much the smallest, sharp pointed, and directed nearly perpendicular
to the median line.

Ontline of male abdomen slightly concave. First and third seg-
ments ecomparatively narrow and of about equal width. Second
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segment much narrower, showing the sternal plates.  Coxwe of fifth
pair of fect not in contact with anchylosed segment.

Carpi, chielipeds, and bases of the dactyls finely granulate; carpal
depression well defined along the margin, and extending aronnd to
the tooth on the inner angle.  Large cheliped very deep and rather
thick ; fingers light brown ; in some specimens white.  Ambulatory
feet slender; dactyls very slender and hairy.  (Bened. and Rathbun,
abridged.)

The larger specimens and many of the smaller ones have the arco-
lations of the carapace very conspicuons, and the transverse ridges
are high and sharply cut or nearly perpendicular on the anterior side,
with the crest granulated ; but in some specimens the ridges are
obtuse with the front side sloping. The dorsal side of the carpns of
the chelw, especially of the smaller one, is grooved and roughened
and often bears two or three rounded tubercles. The dactylus is

strangely grooved above, or slightly bicarinate.

Measurements of Bermuda specimens.

Front
Carapace between Chele
No. Sex  length  breadth orbits length height
4017« 5 9 1) 5.5 r. 10.5 5.5
46170 e 8 10.5 5 . 7.5 4.5
— 3 8 11 4.5 - — —
—_— ? 6.5 8.5 4 6.5 3.5

Variety sculptus, nov. Plate xvi, figure 3.

The strongly senlptured specimens differ so much in appearance
from the smoother ones that they might easily be mistaken for a
distinet species, especially as they usnally have also stronger mar-
ginal teeth, and the carpi of the chelipeds are rongher with abont
three small rounded tubereles, which are lacking in the smoother
form.

The coalesced post-orbital tooth is often distinetly divided into
two subequal denticles by a rounded noteh ; in others the notch is
very shallow, while in some it is lacking so that the whole forms a
rounded or subtruncate lobe. T have, however, found these extreme
variations on the opposite sides of a single individual.

This little species is very conmon at Bermuda, under stones at
low-tide and in shallow water dredgings. It is often associated with
the young of Leptodius floridanus, of the same sizes, which it
often closely resembles, in form, in the arcolations, and in the mar-
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ginal denticles. But the latter, even when not over 8 to 10™® across
the carapace, has the tips of the chela coneave or spoon-like 5 the
post-orbital tooth is not coalescent with the next, and the front ISP
little more evidently hilobed.

The original types of this species were from Bermuda (coll. Goode,
1877). It was in the collection of J. M. Jones, and has been
obtained by nearly all later collectors.  We found it abundant in
1298 and 1901, at low-tide, associated with the young of several
other species. Some specimens taken in April earried eggs, although
less than 8™ long (see No. 3280«, fig. 4, pl. xvi).

Tts range extends from Ilorida to Maceio, Brazil. (Porto Rico
and Maceio, Rathbun.)

Eurytium limosum (Say) Stimpson.

Cancer limosa Say, Jour. Acad. Nat. Sci. Philad., i, p. 446, 1817.

Panopeus limosus Milne-Edw., Hist. Nat. des Crust., i, p. 404, 1834. De Kay,
Crust. of N. Y., p. 3, 1844. Gibbes, Proc. Acad. Nat. Sci. Philad., v, p.
23, 1850. Lucas, Hist. nat. des Crust., p. 90. 1851. Benedict and Rathbun,
op. cit., p. 379, 1891.

Eveytium limosum Stimpson, Ann. Lyc. Nat. Hist., vii, p. 56, 1839, Kingsley,
Proc. Acad. Nat. Sci. Philad., p. 319, 1878; xxxi, p. 394, 1879, A. Milne-
Edw., Miss. Seci. Mexique, pt. 3, i, p. 332, plL Ix, fig. 2, 2a, 1880. Miers, _
Voy. Challenger, Zool., xvii, p. 141, 1886 (Bermuda). M. J. Rathbun, Amer.
Naturalist, xxxiv, p. 128, 1900.  Brach. and Maer. Porto Rico, p. 41, 1901.

Ficure 19. Prate X1V, Ficure 10.

Carapace very convex longitudinally, nearly straight transversely.
Front much deflexed, composed of two lobes, the inner and outer
angles alike and evenly rounded. A slight emargination in the
coalesced tooth. Second tooth semi-lobate; third and fourth short,
pointed, triangular. Carpal groove wanting. Fingers evenly den-
tate. In the larger cheliped there is a slight tooth on the dactyl,
and also one on the manus. Appendages of male abdomen very
muel like those of /erbstii.

In the fresh state this species is readily recognized and separated
from all other crabs by the color. Carapace, a brilliant purplish
blue ; ecarpus and hand, bluish ; proximal upper half of the dactyls
of chelipeds, pink ; remainder of fingers, porcelain’ white ; lower
portion of chelipeds and carpal tooth, orange-yellow. (Benedict and
Rathbun, abridged.)

Length of carapace of a large specimen, 2827 ; width, 42.5™™,
The & specimen from Bahia (pl. xiv, fig. 9, No. 4023) has the cara-
pace 9°™ long, 14™® wide; front 5™=; larger chela 10™™ long, 5™™
high.
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This interesting species appears to be rare at Bermuda, but this
may be due to its living in places seldom visited by collectors. Tt
usually inhabits holes excavated in the mnddy or marshy hanks of
inlets, about high-tide level. It was recorded from Bermuda by
Miers, in Voyage < Challenger”; taken in the mangrove swamp at
Hungry Bay. It was not in the earlier collections of Jones and
Goode, nor was it taken by us, in 1898 and 1901. It is not in the
later collections that [ have examined,

Its range extends from New Jersey to Florida, and through the
West Indies to Bahia, Brazil. S. Carolina (Stimpson) ; Sarasota
Bay, Fla., (Wingsley); Bahia (R. Rathban). New York to Brazil
(Rankin; M. J. Rathbun). St. Augustine and Cedar Key, Fla.
(Yale Mus.).

Figure 19.— Ewrytivn limoswn, nat. size. After A. M.-Edw.

Lobopilumnus Agassizii (Stimp.) A. M.-Edw.

Pilumnus Agassizii Stimpson, Bull. Mns. Comp. Zool., ii, p. 142, 1870.

Lobopilwumnus pulchellus A, M.-Edw., Exped. Miss. Sci. Mex., p. 299, pl. lii,
fig. 5, 1850 (t. M. J. R.).

Lobopilumnus Agassizii M. J. Rathbun, Bull. Labr. Nat. Hist. Univ. Towa,
iv, p. 269, 1898 ; Amer. Naturalist, xxxiv, p. 139, 1900. Rankin, Crust.
Bermuda I.. p. 529.

Prate XIV, Ficurns 1, 2 (Variety).
The typical form of this species is not common at the Bermudas,
Some of our specimens, taken in 1898 and 1901, appear to belong to it.
According to Miss Rathbun (op. cit., p. 269), the form described
and figured by A. M.-Edw., in 1820, as L. pulchellus is the typreal
form of L. Agassizii, while his L. Agassizii is the peenliar variety
(bermudensis). The latter is the prevailing form at the Bermudas.
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The types of Stimpson were from off the Tortugas, in 5 to 13
fathoms.

Lobopilumnus Agassizii (Stimp.), var. bermudensis Rathbun.

Lobopilumnus Agassizit A, M.-Edw., Miss. Sei. Mex., v, p. 208, pl. lii, figs.

4-4c, 1880 (t. Miss Rathbun). Rankin, op. eit., p. 529, 1900
Lobopilwnnus Agassizii, var. bermudensis M. J. Rathbun, Bull. Labr. Nat.
Hist. Univ. Iowa, iv, p. 268, 1898.
Prate XIV, FiGures 1, 2.

This crab is easily recognized by its rough hairy earapace, sharp,
divergent, marginal teeth, dentienlated frontal lobes, and the thiekly
tuberculated ehelie.  The larger granules; which occur in clusters
on the dorsal eminenees, around the bases of the marginal spines,
and on the front, bear long hairs, while a thick close coating of short
hairs covers the intervening spaces.  When cleaned, the general
color of fresh specimens is yellowish or salmon; the fingers are black.

When living the carapace and legs are often rather tlnckly
covered, and sometimes almost concealed, by a ecoating of whitish
calcareons mad and sand that adheres to the hairs that cover the
back. This is evidently a good protection against its enemies.
Some of our specimens, taken in April and May, carried eges (Nos.
3123, 4010, 4011).

Measuwrements of Bermuda speciniens.

Front
Carapace between Chela
No. Sex length  breadth  orbits length height
oS 3 ) = (it 9
4010 Q eggs 15 21 9.5 11,12 -
4011 Q eggs 18 24 10 1. 15 9
3123% Q eggs 18.5 26 11 r, 17 11
STV o 2 . 26 15
8161  sdry 23 3 12 jroe .
3136 3 dry 16 22 9 15.5 9
30314 ¢ dry, fig. 20 27 11 119 11
S Py ar 3 _\ L 1] 18
4088 3 i) 34 o )1, 24 14
1903 3 23 29 18 20 11.5

* This is the specimen figured on pl. xiv, fig. 2.
t This is the original of pl. xiv, fig. 1,

It is most frequently found nnder stones and dead eorals. One
specimen was taken from the base of a gorgonian ( Verrueellu
grandis), brought up from over 100 feet of water, outside the reefs
(No. 4012).  Common, both on the reefs and rocky shores, at low-tide.
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It was in the early collections of J. M. Jones and G. B. Goode, in
the Yale Museum. Florida and Bermuda (A. M.-Edw., from coll.
Yale Mus.). Bermuda (Miss Rathbun). It is also in the 1905 col-
lection of the Ifield Mus. Nat. History, and in that of Prof. T\
Kineaid, 1903.

Pilumnus spinipes (A. M.-Edw.) Rathbun.
Mieropanope spinipes A. M.-Edw., Miss. Sci., Mexico, v, i, p. 326, pl. liv, figs.
3-3e, 1880. (Abrolhos Is., Brazil, 30 fath.).
Pilvmnus spinipes Rathbun, Bull. Labr. Nat. Hist. Univ. Towa, iv, p. 204,
1898.  Verrill, these Trans., vol. v, p. 577 (Bermuda).

Ficure 20. Prarte XXVI, Ficure 1.

A male (No. 3119, Yale Mus., pl. xxvi, fig. 1) and a female of this
rare species were taken by our party in 1898, They have been studied
by Miss M. J. Rathbun, who furnished the following notes on them:
“The ¢ is 7.27™ long and 10.22® wide. The onter face of the hands
in the male is almost entirely smooth, as in the ¢, only the upper
and proximal portion being spinulous; the ounter and npper surface
of the wrists is entirely covered with spinules or sharp granules,
The upper surface of the carapace is rongh with scaly granules, L
which, on the hepatic region, are developed into sharper and higher
projections.  The lobes of the front slope backward a little from the
middle, where they are separated by a V-shaped notch; the margins
of the lobes are nearly straight, and the little tooth next the orbit is
scarcely separated from the rest of the margin. The outer orbital
tooth and the next antero-lateral tooth are very small, but plamnly
marked and acute ; below and between them there is a sharp sub-
hepatic tuberele ; the last three antero-lateral projections are sharp
subequal spines.  The ambulatory legs ave very slender.”

To these characters it may be added that the front is strongly
bent downsvard, and there is a narrow transverse ridge at the bend,
nearly parallel with the cdge; the npper margins of the orbits are
minutely denticulate ; the sharp granules of the carapace and chelwe
bear hairs, while many much finer hairs arise between them s the
legs are covered above with long slender hairs; their merns joints
have a row of small sharp spines along the front edge ; the earpal
joint of the chelipeds has a distal transverse groove, and two sharp
spines on the anterior edge ; the manus of the smaller chela has a
slight dorsal groove bordered by rows of sharp granunles; the dactylus
has two distinet dorsal grooves, and the thumb one on each side,
below. On the larger chela, which is much stounter, the grooves are
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less evident.  The large ehela, in the specimen deseribed (No. 3119),
is 9.5™™ Jong; 4™™ high,

The color of the male, after being a short time in formalin, was
pale buff on the upper side of the carapace and legs; chele yellow-
ish or salmon on the palm, with a white pateh preceded by a yellow
one at the base of the claws, which were umber-brown,

The figure given by M.-Edwards, from which our fig. 20 was
copied, is not very exact.  The lateral teeth are too large and the
two small post-ocular oues are omitted. The carapace, also, is more
swollen laterally and wider posteriorly than in onr specimmens, so
that the proportions are different.

Onr two specimens are the only ones known from Bermuda. Tt
oceurs in the West Indies and as far south as the Abrolhos Reefs,

Brazil (Edwards).

Figure 20.—Pihwmnus spinipes, ¢, x 23 times. After A. M.-Edw.

Eriphia gonagra Edwards.

Cuncer gonagra Fabricins, Suppl. Ent. syst., p. 337, 1798.

Erviphia gonagra M.-Edwards, Hist. nat. Crust., i, p. 426, pl. xvi, figs. 16,
17,1834 ; Ann. Sei. nat., 3, xvi, pl. &, fig. 10, 1851. Gibbes, op. cit., p.
177. Dana, U. S. Expl. Exped. Crust., p. 250. Stimpson, Annals Lyc.
Nat. Hist.. New York, vol. vii, p. 217. Heller, Reise Fregatte Novara, p.
24, 1865. Smith. Crustacea of Brazil, these Trans., ii, p. 7, 1869 (measure-
ments). Kingsley, Proc. Acad. Nat. Sci. Philad., for 1878, p. 397. A.
M.-Edw., Miss, Sci. Mex.. v, p. 238, pl. Ivi, figs. 4-4b. Miers, Voy. Chall.,,
xvii, p. 163. Rankin, op. cit., p. 527. M. J. Rathbun, Proc. Wash. Acad.
Sci., ii, p. 141, 1900 (descr. colors); Brach. and Macr. Porto Rico, p. 42,
1901 (descr.).

Prate XIV, FIGURE 3.

This species is easily recognized by the regularly and strongly

tuberculated chelwe, while the central part of the back of the cara-
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pace is nearly smooth, and in life is gayly colored, hut the colors are
variable. Some of our specimens were colored as follows : ¢« Cara-
pace mottled with green and pink on a gray ground color. Chelx
nearly white, with the round tubercles of the npper side dark green,
becoming yellow; dactyl and end of thumb chocolate-brown; ambu-
latory legs yellow, conspicuously banded with reddish brow, each
band tormed by numerous minute, red-brown spots.  Under surfaces
white (C. 8. V.). These gay colors appear to be protective when in
its nataral environment, among bright colored sponges, alge, cte.,
on the reefs.

The ratio of length to breadth of the carapace varies from 1:4

to 1:5.

Measurements of Bermuda spectmens.

Front
Carapace between Chelae

No. Sex length Dbreadth orbits length height

3 e = {r. 28 s 15

BRI 0 e L 10125 i

890 8 24.5 34 18 28 15

S9e Q eggs 23 32 17 24 14

3 ~ fr. 19 9

4009 ¢ fig. 14 21 10.5 11,12 7
1903 3 18.5 26 14 1z, 0 11.5

Nos. 89¢—89¢ were collected in the antumn of 1905, at Nonesuch
I, by the Field N. II. Mus. expedition. No. 89¢ carried a large
mass of eges. No. 4009 is the figured specimen.

It lives mostly under large loose stones and dead masses of corals,
both on the reefs and on the rocky shores. Several good specimens
were taken by our Yale parties, both in 1898 and 1901. [t had
previously been taken by Mr. Goode, Mr. J. M. Jones, and others. Tt
was also in the 1903 collections of the Biological Station and of Prof.
Kineaid.

Rankin reported two specimens with ova taken in the summer of
1897.

It has a wide range, from S. Carolina and the Florida Keys to
Rio, Brazil (Smith); Abrolhos Reefs, Brazil (Smith). Bahamas (Ran-
kin); Porto Rico (Rathbun); S. Carolina (Rankin); Indian Key, Fla.
(Yale Mus.).  Pernambuco and Maceio, Brazil (Rathbun); Rio
Janeiro (Dana; Heller); Colon (Yale Mus.).

Trans. CoxnN. Acap., Vor. XIII. 26 Fee., 1908.
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Domecia hispida Eyd. and Soul.

Domecia hispida Eydoux and Souleyet, Voy. Bonite, i, Crust., p. 325, 1842,
Atlas, pl ii, figs. 5-10. Dana, U. S. Expl. Exped., Crust., p. 251, 1852.
Stimpson, Annals Lye. Nat. Hist. N, York, vii, p. 218 [90], 1860; Bull. Mus.
Comp. Zool., ii, p. 1453,  A. M.-Edw., Miss. Sci. Mexico, Crust., p. 345, pl.
Iviii, figs. 2-2d, 1880. M. J. Rathbun, Bull. Labr. Nat. Hist. Univ. Iowa,
iv, p. 276, 1898; Branner-Agassiz Exped. Brazil, p. 141, 1900 : Brach. and
Anomura, Porto Rico, p. 43, 1901,

Eupilumnus Websteri Kingsley, Proe. Acad. Nat, Sei. Philad., for 1879, p. 383
(descr. of young, Florida, t. M. J. R.). Generic uame was preoccupied.
Ficrre 21,

This is a very small species, covered above with pale hairs.
Length of carapace about 6.6™" ; breadth, 9.50. The color in life
15 light yellowish red, with the spines blackish: front darker.

It appears to be very rare in Bermuda. It lives between branches
of corals and in holes in dead corals and stones. One small speei-
men, taken at Bermuda, was identified by Miss Rathbun,

Figure 21.—Domecia hispida, male, enlarged: b, abdomen of male; e, front
and antennal area ; b', outer maxilliped. After A. M.-Edwards.

It is very widely distributed in all tropical seas. Florida to Brazil;
Hawaiian Is.; East Indies; Indian Ocean; Senegal; Cape Verde Is.;
Maceio and Pernambuco, Brazil (Rathbun); TFlorida and Cnba
(Stimpson).  Gulf of California and Panama, between branches of
Pocillopora (Yale Mus.).

Family, PORTUNIDZE Leach, 1819, Swimming Crabs.

Of this extensive family, only twelve species have heen collected
hitherto at the Bermudas, and of these four® have not been previ-

* Namely: Callinectes ma rginatus, C. Dance, Acheloiis Snuithit, and Charybdella
tumidula.
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ously recorded. No doubt others can be obtained by using small-
meshed seines in the shallow bays, and by the use of trawl-nets in
deeper water.

We should naturally expect to find there Charybdellc  rubra,
Arencens eribrarius, Achelous spinicarpus, and Achelons swleatus,
all of which are found at least as far north as the Georgia and
Carolina coasts, and part of them as far north as Cape Ilatteras.

Analylical Table of the Beyvmuwda Genera.

A.—Abdomen of male T-shaped ; carapace wide, thick, and strong ; marginal
teeth 8, besides onter orbital, all except last subequal ; S8th stout and
HNTD o booosdachonBnonedbansan SoHoh0 Sastiseb JEEEas ootdos 5 Callinectes

A'.—Abdomen of male not T-shaped ; carapace weaker, less thick ; chele slen-
der, prismatie.

B.—Marginal teeth 8§ subequal, except last, which is generally longer or stouter;
fagellum of antenna included in the orbit, the antennal noteh wide.

C.—Carapace convex, nearly smooth, glossy; ambulatory legs remiform and
fringed ; swimming legs without longitudinal ribs and grooves on merus
and carpus: merus of maxillipeds not prolonged ____.____ ... Portunus

C'.—Carapace more depressed, nsnally with granulated transverse ridges, and
covered with short scale-like hairs ; ambulatory legs tapered, not evidently
remiform ; swimming legs flat, strengthened with longitudinal ribs and
hairy grooves on most or all the segments cexcept basal, whlch is trans-
versely grooved; merus flat; merus of maxillipeds prolonged beyond
TEEHIEn ©F SEEEIIN . S 2o o f oo ofE . Aes comm o BE L o o e o Acheloiis

B'.—Marginal teeth 8, alternately larger and smaller ; last one not much elon-
gated; flagellum of antennz wholly or partly excluded from orbit; anten-
T TotiEIn ofF @B ITEITRILT oo om ob mom o S S o (oo oo e o S Charybdella

Callinectes Ordway, 1863.

This genus embraces a considerable number of species of large,
very active, predaceons swimming crabs, most of which are Ameriean,
but a few ocenr on the West coast of Africa. They oceur on both
coasts of America, in the temperate and tropical zones. Nearly all
the species are valued as food.

The common “Dblue crab” or “edible erab” of the eastern coast
of the United States (O, sapidus, formerly (. diacanthus) is the
type. The species resemble each other pretty closely, and ean hest
be distingunished, in doubtful cases, by the form and length of the
male generative appendages, as was first pointed out by Ordway, in
his monograph of the genus.

Four species have been taken at the Bermudas, but only one (C.
ornatus) is common.  Other species, especially O, fumidus, may be
expected to oceur, when the fanna hecomes more fully known,
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Analytical Table of the Bermuda species of Callinectes.

A.—Frontal teeth four, not counting inner orbitals.
B.—Intramedial gastric area broad and short: ratio of length to breadth about
1: 3; male appendages not very short ; tips crossed  ._........_. ornalus
B’.—Intramedial area longer and less broad : length to breadth ahout 1: 2.
C.—Male appendages very short, scarcely exceeding 3d abdominal segment.
marginotus

(’.—Male appendages much exceeding 3d abdominal segment ; tips straight,

ot erod8ed ...z o o oc oM o n e T O e Danee
A'.—Frontal teeth two, not eounting the inner orbitals : male appendages very
long, about reaching end of abdomen, tips divergent.____....__. sapidus

3
4

A
23¢ 1

Figure 22.—Male generative appendages (verges) of Cullinectes : «, of E. sapi-
dus; b, of C. marginatus; e. of C. ornatus; d, of C. Danw; ¢, of C.
fumidus,  All these are West Indian species.  After M. J. Rathbun.

Callinectes ornatus Ordway. Edible Crab.

Caltinectus ornatus Ordway, Boston Journ. Nat. Hist., vol. vii, p. 971, 1863.
Smith, Crust. Brazil, these Trans., ii, p. 8, 1869 (descr.). A. M.-Edw., Miss.
Sei. Mex., v, p. 223, 1879 (as var. of diacanthus). Smith, Annual Rep. U. S.
Fish Comm., for 1885, p. 29, 1886. Rankin, Annals N. York Aead. Sci.,
xii, p. 529. Rathbun, The Genus Callinectes, Proc. U. S. Nat. Mus., xviii,
p. 336, pl. xv (general); pl. xxiv, fig. 3, pl. xxv, fig. 2, pl. xxvi, fig. 2. pl.
xxvii, fig. 2 (details), 1896 : vol. xxi, p. 396 ; Brach. and Maer. Porto Rico,
p- 48, 1901 (deser.); Amer. Nuturalist, xxxiv, p. 140,

Freures 22¢. 23b. Prate XVIL Ficuvre 1, Prate XXI, Frcure 2

This species can easily be distinguished {from most of the others
of this genus by the four prominent, frontal teeth ; those of the
antero-lateral margins are rather long, nearly straight and acnte.
The ambulatory legs are long and slender. The earapace is convex.
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The colors of the adults, especially of the males, are often hand-
some, but are variable. Frequently the carapace is dull olive or
olive-brown, usually with a large, ill-defined, roundish spot of orange
or orange-red on each side posteriorly ; the lateral spines and denti-
cles light blue or whitish; eye-stalks purple.  Chelipeds’ proximally
similar to carapace, with the spines pale blue and joints red, with
blue spots ; inuer surface of palm of chela with a large bright blue
pateh, bordered with purple ; digits mostly purple, tipped with red.
Ambulatory legs bright blue above, with a band of scarlet at each
joint and a pateh of paler blue or green on the posterior and lower
side of each segment ; tarsi red. Swimming legs similar in color,
but with the red articular bands wider; a patch of yellow or orange
on each segment; terminal segment bright scarlet on the distal half,
separated from the blue proximal portion by a band of orange.
Abdomen posteriorly light bine.

23 24

Figure 23.—Abdomens of female Callinectes ; a, of C.sapidus; b, of C. ornatus.
Figure 24.—Abdomen of a male Callinectes sapidus, ¥ nat. size.

Many specimens are much less brilliantly colored. Some are
mottled with lighter and darker olive on the carapace. The young
are usually rather dnll or plain olive-yellow; some are light olive or
greenish above. Albino specimens often ocenr in which the entire
carapace and legs are pale gray or nearly white, or in which white
is the prevailing color.

One large dark male had the carapace, above, dull dark brown,
the long postero-lateral spines, as well as the others, with white tips.
Chelw purplish brown, above; inner lateral and lower surfaces white,
except inner surfaces of finger and thumb, whieh were deep purple.
Ambulatory legs dark blue and brown both above and below, with
whitish bands at the joiuts beneath. Swimming legs dark blnish
brown, with a central vellowish white pateh on outside of each seg-
ment, except the last, which is bright brownish red.
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Measurenments of Bermuda specimens.

Carapace Front Central
br'dth br'dth bet. Chelie gastric area
No. Sex I'gth total spines  orbits I'gth h'ght D'gth  br'dth
4041 ¢ 39 73 63 13 r. 39 14 -z LS
2 v IS r. 59 18 ~r g
1039 & 50 101 85 LA g et 15 21
10390 & 47 99 83 17 r. HY 16 i 21
039 ¢ 42 92 75 EI e Lo 18.5
4039d ¢ 35 5 59 i r. 38.5 12 3 15
158 F 2 14 315 23.5 6 13 4

We found this species very common at Bermnda in the shallow
water of inlets and bays, especially at Hungry Bay, in March and
April, 1901, Also at Castle Harbor, Long Bird I, ete. It was con-
tained in the carlier eollections of J. M. Jones, G, B. Goode, and
others.  In the 1905 collection of the Iield Nat. IHist. Museum,
there are many fine specimens from St. Davids 1., Hermit Bay, ete.
One of the latter, only 13.5™™ long, carried eggs.

Its range extends from Cape Hatteras to Brazil.  Off C. Hatteras,
14 fath. Abrolhos Reefs and Caravellas, Brazil (Smith): S. Caro-
lina (Ordway); St. Catharine, Brazil (M.-Edw.). Florida (Stimpson).
Victoria, Brazil (Rathbun .

Callinectes marginatus (M.-Edw.), var. larvatus (Ord.). FEdible C'rab.

Neptunus murginatus A. Milne-Edw., Nouv Arch. Mus. Hist. Nat. Parix, x,
p- 318, pl. xxx, fig. 2, 1861* (¢. M. J. Rathbun)..

Callincetes larvaius Ordway, Jour. Boston Nat. Hist. Soc., vii. p. 573, 1863.
Smith, these Trans., i, p. 9, 1869 (Brazil). M. J. Rathbun, The Genus Cal-
linectes, Proc. Nat. Mus., xviii, p. 338, pl. xvii, xxiv, f. 3, xxv, f. 4, xxvi,
f. 4, xxvii, f. 4, 1895. Rankin, Crust. from Bahamas, Annals N. Y. Acad.
Sei., xi, p. 232, 1808,

Catlinectes marginafus M. J. Rathbun, Proc. Biol. Soc. Wash., xi, p. 149,
1897 ; Proc. Wash. Acad. Sei., ii, p. 142, 1900. Brach. and Macr. Porto
Rico, p. 48, 1901.

Ficure 22b. Prate XVIII, Ficure 1.

This is closely allied to (. Dance, of the West Indies and Brazil.
The latter has straighter and more equilateral marginal teeth and
the male generative appendages are longer and different in form.

It also closely resembles (. ornatus in most respects. It can best
be distinguished by the longer and narrower intramedial gastric area
of the carapace, which is only about twice as broad as long. The

* This species was based on a small sterile female (figured as a male) from W,

Africa. Prof. S. I. Smith first referred it to Caltinectes, with some doubt, in
1869.
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marginal teeth and frontal lobes are very similar to those of C.
ornatus, but in this the two middle frontal lobes are a little more
prominent.  ‘The basal appendages of the male abdomen are
unusually short and small, and quite unlike those of the other spe-
eies.  (See fig. 22, 5.) Its colors in life were not noted.

Measurements.

———Carapace—-— Front
breadth bet. Chel=

No. Sex T'gth  total —spines orbits length  height Locality

s . B, b &3 2y West
1735 s 4@ 0 m . 4R T 20 ey Wesh,
19036 fig. ¢ 20 41 34 v r. 21 6.5 Bermuda

~ = (r. 66 23 :

1427 3 47 99 84 23 11 64 18 Florida

On No. 1785, the intramedial gastrie area is 7.5%" long in
middle ; 16™™ broad anteriorly, In 19030, it is 3.75™® by 8™@ ; in
1427, it is 8™™ long, by 20 broad at widest part anteriorly.

A rather Iarge specimen was in the eolleetion of Mr. Goode (1876).
Several young were obtained in the summer of 1903 by the Bermuda
Biologieal Station. It ranges from Florida to Bahia, Brazil (Smith).
It 1s common and used as food in some of the West Indies. Dominica
I, common (A. H. Verrill, 1906). On the west coast of Africa,
from Cape Verde Islands to St. Paul de Loanda (Rathbun). Per-
nambueo, Maceio, ete., Brazil (Rathbun). Ordway’s types of .
larvatus were from Florida, Bahamas, and Iayti.

The type of N. marginatus (Edw.) was from West Africa.
It was a barren or immature female with no very evident charae-
ters, as figured, to identify it with this species. This determination
was made by Miss Rathbun.®

* 1 am not convinced of the correctness of this determination. The latter,
as described and figured, has a broader carapace ; ratio, as described, 1:2.17, as
figured, 1: 2.33, while in our (. tarvatus, of similar size, it is 1:2.05; the merus
of the maxillipeds has a decided notelr at the insertion of the palpus, to which
Edwards particularly refers; in larvatus the noteh is not evident. The trans-
verse granulated ridge of the carapace, from the anterior base of the lateral
spines, curves much farther forward than in €. larvatus. It seems to me more
probable that marginatus is a distinet but closely allied African species.

However Miss Rathbun has recorded additional specimens of €. marginatus
from several localities on the W. African coast and Cape Verde Islands (op.
cit., p. 291, 1900), but she has neither figured nor deseribed the African speci-
mens. Meantime, 1 prefer to retain farvatus as a name for the American form.
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Callinectes Danz Smith.
Lupa diacantha Dana, Crust. U. S. Expl. Exped. i, p. 272, 1852, Atlas, pl.
xvi, fig. 7, 1855.
Callinectes diacanthus Ordway, op. cit., p. 373, 1863 (non Latr. sp.).

Caltinectes Dance Smith, these Trans., ii, p. 7. 1869 (measurements). M. J.

Rathbun, The Geuns Callinectes, Proc. U, 8. Nat. Mus., xviii, p. 357, plL
xvi, pl. xxiv, fig. 4, xxv, fig. 3, xxvi, fig. 3, xxvii, fig. 3, 1895 (descr.);
Brach. and Macrura, Porto Rico, p. 4, 1901 (descr).

Ficrre 22, d.

The carapace of this species closely resembles that of C. mar-
ginatus, but the male is easily distinguished by the form of the
male verges (see fig. 22, ). The female abdomen is narrower than
in the other species.  The carapace is rather strongly granulated.
The five antero-marginal teeth, following the orbital, arve all similar,
broad at base, with sharp acuminate tips, their two edges nearly
equal, and scarcely bent forward, granulated and hairy on the bases ;
the two suceeeding teeth are still more acute and more squarrose ; the
last tooth is more than three times the length of the preceding. The
front has four lobes, the two inner much smaller than the others,
obtuse ; the outer ones prominent, subacute ; preorbital tooth about
equnal in size and more acute.

The length to breadth of the carapace varies from 1:2.08 to 1:2.26,
Our Bermuda specimen has the carapace 32m@ long ; 66™™ wide
(total) ; 53™™ wide without spines.

The only Bermuda specimen examined was a male collected long
ago by J. M. Jones (coll. Yale Mus.). Its range is from Florida to
Rio, Brazil. Pernambuco and Bahia, Brazil (Smith); Rio Janeiro
(Dana). Porto Rico (Rathbun).

Callinectes sapidus Rathbun. Blwe Crab; Edibte Crab of the northern United
States.

Portunus hastatus (pars) Fabr., Supl. Ent. Syst., p. 367,

Portunus diacanthus (pars) Latr., Encycl. Meth., x, p. 190, 1825.

Lupa hastata Say, Journ. Acad, Nat. Sci. Phila., i, p. 63, 1818. Desm.
Consid. Gen. Crust., p. 98.

Lupa diacantha (pars) H. M.-Edw., Hist. nat. Crust. i, p. 451, 1835 ; Dekay
Zool. N. York, Crast., p. 10, pl. iii, fig. 2 (nor Dana).

Neptunus diacanthus (pars) A. M.-Edw., Nouv. Arch. Mus. N. Hist., x, p-
316, pl. xxx, fig. 1-1e, 1861.

Callinectes diacanthus (pars), var. hastatus A. M.-Edw., Miss. Sei, Mex., v,
pp. 223, 224, 1879,
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Callinectes sapidus M. J. Rathibun, The Genus Callinectes, Proe. U. 5. Nat.
Mus., xviii, p. 852, pl. xii, pl. xxiv, fig. 1, pl. xxv, fig. 1, pl. xxvi, fig. 1,
pl. xvii, fig. 1 (details), pp. 368-373 (habits), 1896 ; Amer. Naturalist,

~ xxxiv, p. 140, fig. 3, 1900.

W. P. Hay, The Life History of the Blue Crab (Callineetes sapidus). Appen-
dix to Annual Report of the Com. of Fisheries for 1904, pp. 597-413, 4
plates, 1905 (habits ; moulting, breeding, etc.).

Callinectes hastatus Ordway, op. cit., p. 5368. S. I. Smith, these Trans., vol.
v, p. 83: Report Invert. Vineyard Sonnd, ete., p. 548.  Vemill, Rep.
Invert. Vineyard Sound, pp. 367, 468, 1873 (habits). R. Rathbun, Fisheries
and Fishery Industries of the U. States, Crustacea, Part V, sec. i, pp. 775~
778, pl. 267 (habits and statistics), 1884 ; sect. v, vol. ii, pp. 629-648, 1887.

Paulmier, F. C., Higher Crustacea of New York City, New York State Muse-
um, Bulletin 91, Zodlogy 12, p. 142, fig. 11, 1905.

Ficures 22a, 23a, 24. Prate XVII, FIGURE 2.

In this species the adult males are handsomely marked by bright
blue on the chelipeds, legs, and margins of the carapace, the greater
part of the dorsal surface of the carapace being green. In the adult
female a dull red usually takes the place of the blue of the male.

According to observations first made on this crab by Professor
Louis Agassiz, about 1860, it has interesting courting habits.*

Probably the bright blue ornamentation of the male is due to sexual
selection, for the male, during his conrtship, stands on the tips of his
legs, and “dances” or struts in front of the female, with his claws
outspread to display his charms.  The rival males, also, are belliger-
ent at such times.

An account of the courting and pairing habits was quoted by
Miss Rathbun (The Genus Callinectes, p. 369) from a long letter on
the habits of this erab by Hon. John D. Mitchell, of Victoria, Texas,
which agrees closely with the account by Agassiz.

He states that the sexually mature females are in their third sum-
mer. Meeting one of these, the adult male “ will elevate himself on
the tips of his legs, getting as high from the ground as possible,
extend his claws to their widest extent, supporting himself with his
paddles, and in this position he will strut slowly and pompously in
front of her. Should another male appear, a battle ensues. The
sexnal act lasts from three to six hours.”

* Professor Agassiz then described in detail these phenomena and other habits
of this crab to me and several of my classmates, his special students. He
stated that they were new observations that he had just made on the south
coast of New England, and in which he was then very much interested. I
wrote out his observations in a diary that I kept at that time and preserved for
many years. I am not aware that he ever published these observations.
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According to Prof. W. P. Iay (op. cit., p. 405) the male takes
possession of the young female, shortly before she is to moult
into the adult condition, and carries her around with bhim until she
is ready to moult, when he places her in a safe retreat and stands
guard over her during the moulting. As soon as this is accomplished
he immediately copulates with her and carries her away, remaining
with her for “a day or two” or until her shell hardens.

That large numbers of males are taken in spring, each carrying a
female with him (called “doublers” by the fishermen), is well
known. But it is probable that only a part pair in this way, and
that both aceounts are correct.

Professor Hay thinks the females neither pair nor produce eggs
but once, dying soon afterwards. This belief rests on very insufhi-
cient evidence. Most of the larger species of crabs are found earry-
ing eggs at various stages of growth, and females of this erab, of
at least two different sizes, are often found with eggs.  In dissecting
large numbers, during many years of instruetion of students in my
zovlogical laboratory, we have found large numbers of large size,
and apparently more than three years old, containing fully developed
ova, in early spring, indicating that the females breed at least twice,
like the males. Perhaps these older females are the ones before
whom the males perform their courtship dances.  This matter needs
mueh more careful investigation, under very favorable conditions,
before it can be considered as settled.

This species and probably other allied crabs, can readily be put
into a limp and helpless condition, apparently like the hypnotie state
.of man, by gently and continuously raubbing the carapace, over the
region of the heart, in a particular way. 1 have often made the
most pngnacions and active adnlt males perfeetly docile in this way
in a few minutes, and if the treatment be carried further, they soon
hecome limp and helpless, as if dead, remaining where placed for
some time. They soon spontancously recover their activity, if left
to themselves, I have often done this, as long ago as 1870,

This performance is generally a great surprise even to the fisher-
men who have handled crabs all their lives, for it does not seem to
be generally known.

Our largest specimen (No. 1712, var, acutidens 2) is from Nassan,
N. P. Length of carapace, 185" ; total breadth, 204™™; Jess spines,
159mm » hetween orbits, 25™™ ; length of larger (left) chela, 116™% ;
its height, 32™=2. The lateral teeth are very acute.

This species appears to be very rarve, if not accidental, at Ber-
muda. It bas been recorded by Miss Rathbun as in the Mus. Comp.
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Zoology, from the eollection of A. S. Bickmore, made about 1862.
We were unable to find it or learn of its presence there, nor has it
ocenrred in any of the other Bermnda collections that I have seen.®
It is the common edible crab of the Atlantic coast, abundant from
Southern New England to Florida, Louisiana and Texas. j

It ranges to Brazil.t Rio Grande (Miss Rathbun ; also in Yale
Mus.). It often ascends estuaries to points where the water is very
brackish. Very abundant in Chesapeake Bay, where it is fished on
a great scale.

Portunus Fabr. and Achelous De Hain, 1833.

Some of the distinctions between LPortunus (Fabr., 1798, as now
restricted) and _Achelotis (type A. spinimanus) are neither very
definite nor constant. The species intergrade in some of the charac-
ters. In respect to the form of the earapace, which in typical
Portunus is more broadly arched, “the center of the arc near the
posterior end,” the proportions change greatly with the growth.
Young specimens of some species would thus fall in one group
(Aechelous) and the broader adults in the other. . anceps, of the
sizes usually taken, is nearly intermediate in form, if the long lateral
spines be not reckoned in the measurements, but it lacks the flat
remiform front legs of Sayi.

In P. Sayi, however, we see a distinetly remiform character of the
anterior two pairs of ambulatory legs. They have the basal joint
and merus smooth and nearly terete, while the three terminal seg-
ments are much flattened and strongly fringed with hairs on the
edge, thus adapting them specially for swimming. This would seem
to be a true generie character, for in the species of typical Acheloiis
the distal segments of the legs are tapered and grooved, with the
dactylus slender and sharp, and therefore adapted for walking.

To this may be added the character of the merns of the outer
maxillipeds, which in delkeloiis is prolonged beyond the insertion of
the palpus and is angular outwardly, while in 72 Sayi it 1s not pro-

* Mr. Witmer Stone, in Heilprin’s ¢ Bermuda Is..”

p. 147, recorded two small
males of *‘ Neptunus hastatus.” They may have been Portunus Sayi or Calli-
necles ornatus, but probably not this species.

Hurdis, Rongh Notes and Mem., 1897, p. 361, gives Lupa diacantha as a
Bermuda species in his brief list of Crustacea, but his names of the Crustacea
are very unreliable. (See Bibliography, below.)

t Miss Rathbun (1896) established a variety or subspecies acutidens for a
South American form, having sharper lateral teeth. This variety extends from
the Bahamas to Rio Janeiro.
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longed and is rounded distally. Hence I am disposed to consider
the group ineluding L. Sayi a distinet genns,

In these characters this species agrees with . pelagicus, the type
of the genus. I have compared it with a number of characteristic
specimens of the latter from Japan. (Yale Mus,, coll. K. 8. Morse.)

Charybdella M. J. Rathbun, 1897=Cronius Stimpson, 1860 (name preoccupied).

This genus was established for (" ;ubra, as the only species.  The
latter, which is a common West Indian and Florida species, differs
from our species of Aehelodis in several important characters. Its
outer maxillipeds have the merus short 3 the manus of the chelipeds
bears three distal spines ; the antero-marginal teeth ave alternately
larger and smaller ; the antennal sinus of the orbit is much con-
tracted ; the inner orbital tooth is deeply bilobed. But the Cha-
rybdella tunidula, referrved later to the same genus by Miss Rathbun,
would seem to go about as well in dchelodis, where it had previously
been placed, for its characters are partly intermediate bhetween the
two gen(;,ra. In most respects it is very closely related to .. Fibbesii,
which it elosely resembles in the strong arcolation of the carapace ;
the frontal denticles; and bilobed interorbitals ; the distal denticula-
tion of the merus of the swimming feet, ete.  But owing mainly to
the alternation of large and small marginal teeth, I have left it in
Charybdella.  The characters of the antennal sinus and antennw
are intermediate.

Some special diagnostic charucters of lhe Bermuda species (aund some others
nearly allied) of Portunus, Acheloiis, and Charvbdella.

1.—Carapace convex, nearly smooth, glossy, with feeble areolatious and few
hairs

2.—Lateral marginal teeth alternately distinctly larger and smaller.
honidula : rubra
3.—Posterior corners of carapace distinetly angular.__ ... _____. spinicarpus
4.—Posterior lateral marginal spine scarcely longer than the rest. _depressifrons
5.—Inner orbital tooth bilobed, so that the front has eight teeth or lobes

between the orbits, counting the inner orbitals.

tumidula ; rubra ; Smithii ; Gibbesii (bilobing feeble); spinimanus
6.—Carapace when fresh having a pair of well defined, round, ocellated, red

spotsionttiie sflamn s Tuu i S Sebre
7.—Carapace having a pair of ill defined red or brownish spots on the flanks.
tumidula

8.—One or two round silvery spots on each side of carapace, near bases of
marginal spimes; e _ 0o, SRR NS g i S S S Gibbesii
9.—Merus of chelipeds having five or six spines on the inner margin.
Gibbesit ; rubra(notalways); Sebce ; depressifrons; spinimanus (sometimes).
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10,—Posterior distal spine of merus of chelipeds obsolete or reduced to a
(TEREIE, 54 6oms St RO EEaso S 55 BocEt 05 tumidula ; depressifrons ; Suyi
11.—Manus of chelipeds with two distal spines, one hehind the other.

anceps ; (ventralis) ; suleatus; Sebeww

12.—Manus with three distal spines, each on a different rib ... ... .. _. rubra
13.—Manus with a brilliant silvery or iridescent area on the superior outer

SUTHEEE ooe o cont anoe dEobaete SeobBEaE s800 5000e C6o00asaoabs osos Ordwayr
14.—Tnner spine of carpus more than half as long as manus________: spinicarpus

15.—Ambulatory legs long, oar-like, with the three distal segments wider,

much flattened, and strongly fringed on the nnder margin .. _._____ Seayi
16.—Swimming (posterior) leg with an erect acute spine on the basal joint.

Sebee

17.—Swimming legs having the posterior distal end of merus angular and armed

with a shavp spine..__ ... ___.s spiwimanus (spine small); rubra ; Sebee

18.-—The same, armed with a row of small, often unequal denticles.
spinimanus ; Smithil ; tumidula ; Gibbesii ; Ordwayi

Analytical table of the Bermuda species of Portunus, Acheloiis, and Charybdella.

A. Frontal teeth six, counting the inner orbitals, which are not bilobed.

B. Anterior ambulatory legs remiform with the distal segments flat and strongly
fringed ; merus not flat nor fringed. Carapace wide, with margin broadly
ARONEEL M. ORI o 4 s £ St ot dadac o G BoE Sonm doaon oo b b Genus Portunus

b. Carapace nearly smooth, glossy, not pubescent ... .. _____.___. Sayi

B'. Anterior legs adapted for walking, not distinctly remiform, nor much
flattened distally ; dactylus slender. Carapace margin more narrowly
arched anteriorly ; dorsal surface strongly areolated or sculptured, usually
closely covered with short hairs.___ ... ... _____...__. Genus Acheloits

C. Posterior lateral tooth distinetly longer than those in front of it.

D. Basal joint of posterior legs with a sharp erect spine ; also a straight spine
on outer distal angle of its merus. Four inner frontal spines prominent.
A pair of round red spots on the flanks ____ ... ... ... ... Sebee

D’. Basal joint of posterior legs without a spine ; no large spine on its merus.

E. Chele with a smooth, iridescent area on unpper outer surface of manus; a
single distal spine on manus ; four inner frontal teeth prominent..Ordwagi

E'. Chelee without an iridescent area.

F. Chele with two distal spines on manus, one before the other; posterior
lateral tooth elongated, spiniform.___. .. . . ... ... ......._anceps

Q. Posterior lateral tooth little or not at all laxger than the others. Chela with
a single distal spine on manus. Frontal teeth very short, middle two much
SEREIVEP LB L Sl Sedo Bon Bl SSE 80 oo ool e Sl 08 - N e depressifrons

A'. Frontal teeth eight, counting the inner orbitals, which are bilobed, each as
two. Carapace sculptured, closely pubescent ; posterior lateral tooth mod-
erately elongated .. _ ... ______. Genera Acheloiis (pars) and Charybdella

F. Antero-marginal teeth, except last, equal or nearly so.

G. Two interior frontal teeth decidedly more prominent than the others.

spinimanus

G'. Two interior frontal teeth scarcely more prominent than the others__Sudthii

F'. Antero-marginal teeth unequal, alternately larger and smaller.__ ", tunidule
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Portunus Sayi (Gibbes) Rathbun.

Portunus pelagicus Bosc, Hist. nat. des Crust., p. 219, pl. v, fig. 3, 1805.
Lupa pelagic Say, Jonr. Acad. Nat. Sci. Philad., i, p. 97, 1517, DeKay,
Nat. Hist. New York, Crnst., p. 11, pL vi, tig. 8, 1SH (non Linn, spee., nee
Fabr.).

Lupa Sayi Gibbes, Proc. Amer, Assoc. Adv. Sei., 3d meeting, p. 178, 1850.
Dana, U. S. Expl. Exped. Crust., p. 278, pl. xvi, fig. 8, 1852 Stimpsou,
Proc, Aead. Nat. Sci. Philad., 1838, p. 38.

Neptunus Sayi Stimpson, Ann. Lye. Nat. Hist New York, vii, p. 220 (92),
1860 ; Bulletin Mus, Comp. Zodl., i, p. 147, 1870. A, Milne-Edw., Nony,
Arch. du Mus. d’Hist. Nat., x, p. 317, pl. xxix, figs. 2, 2a, 20, 1861, Smith
and Harger, Trans. Conn. Acad., iii, p. 26, 1874, Kingsley, Proe. Acad.
Nat. Sci. Philad.. 1878, p. 319, 1878; op. cit., for 1879, p, 308, A, M.-Edw.,
Miss. Sci. Mex., v, p. 210, 1879, Smith, these Trans., v, p. 121, 1874,

Portunus Sayi M. J. Rathbun, Bull. Labr. Nat. Hist, Univ. lowa, p. 276,
1898 : Amer. Nat., xxxiv, p. 140, 1900.

? Neptunus hastatus W. Stone, in Heilprin’s Berm. 1., p. 147 (non Linné sp.).

IF1GUuRre 23, Prate XVI1, Figunre 1. Prate XXI, Figrre 1.

This has the anterior ambulatory legs longer, and decidedly more
flattened and fringed more strongly with long hairs on the distal

Figure 25.—Portunus Sayi, 1, nat. size. Drawing by J. H. Emerton, from

nature.

joints than any other of our allied species, and its swimming legs
are long and thick, in accordance with its more strictly oceanic
habits. The merus and earpal joints of the swimming legs, also, are
smooth, ovate, and thickened, and the basal joints are longer than
usual. It is an active swimmer. The carapace is smoother than in
the other Bermuda species.  In addition to these characters, it has,
as other diagnostie characters, four small, but nearly equally promi-
nent and regular frontal teeth; the inner ones rather smaller and
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narrower; the posterior lateral tooth is stout, thickened, excavate on
the front edge; the other lateral teeth are regular, triangular, nearly
equilateral, not much inclined forward.

The ratio of length to breadth of carapace, not including lateral
spines, is about 1: 1.60.

The inuer orbital tooth is usually simple, but in one case (40365)
it was bilobed on one side, entire on the other.

Measurements.

——-Carapace———  Front Chale
br’dth  br'dth  bet. height
No. Sex Pgth  total —spines orbits length —spines Loeality
11074a g eggs 30 61 8 1 8 A e L Off Hatteras
110540 2 31 62 53 10 r. 46 10 Off Hatteras
4056 fig. 4 2285 44 36 9 3 7.0 Off N. Jersey
40360 ¢ eggs 2 46 38 10 27 7.5 Off N. Jersey
1903« 9eggs 17 34 21 8 r. 19 5.5 Bermuda
19036 8 juv. 14 26 21.5 5.5 17 4.0  Bermuda

No. 1903a, with few eggs, was taken by the Biological Station party in July,
1900. The specimen (No. 40360}, carrying eggs, was taken in July, 1883, by the
¢ Albatross.” No. 11074e was taken Sept. 21.

This is one of the numerous species of invertebrates that have
acquired the habit of living normally among the masses of floating
« gulf-weed” or Surgassim, ete., in mid-ocean, and especially along
the course of the Gulf Stream. TLike most of the other animals
associated with it, this crab has colors imitative of the gulf-weed
and the whitish patches of encrusting bryozoa ([Biflusta), so common
on the gulf-weed. The whitish patehes of bryozoa look much like
the pale patches on the back of the erab, while the olive-green and
brown mottled colors of the latter are like those of the plants. Tt
is, however, able to leave the guif-weed and swim rapidly for some
distance. Perhaps it does not come ashore at the Bermudas except
when cast on the shores in masses of gulf-weed, etc. Most of those
collected, if not all, have thus occurred. It is usually associated,
in such cases, with Plunes minutus, Leander tenuicornis, and other
species having the same mode of life.

It was in the collection of Mr. Goode, 1876. We took it, in the
same way, in 1898 and 1901. Young specimens were contained in
the collections of the Bermuda Biological Station, obtained in the
summer of 1903, associated with Planes.

It is often carried northward in the Gulf Stream to Cape Cod, St.
Georges Bank, and cven off Nova Scotia. Prof. Smith took it in
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N. lat. 41° 30/, in Sargussun, 1872, Southward it is abundant along |
the Gulf Stream to Florida, Cuba, and the Gulf of Mexico. TFew
of the Bermuda specimens carried eggs: most are quite young.

Achelous anceps (Sans.) Stimpson.

Lupe« anceps Sanssure, Crust. Antilles, Mex., Mem. Soc. Phys. Hist. Nat..
Geneve, xiv, p. 434 [18], pl. ii. fig. 11-11b, 1838 (Cuba).

Neptunus anceps A. M.-Edw., Arcli. Mus, Nat. Hist., x, p. 328, 1861 Miss.
Sei. Mex., v, p. 213, 1879. Rankin, Ann. N. York Acad. Sci., xii, p. 530,
1900. S. 1. Smith, Annual Rep. U. S. Fish Comm. for 1895, p. [30], 1886
(Cape Hatteras).

Lupu Duchassagni Desb. and Schramm, Crust. Guadeloupe, p. 39, pl. iv,
fig. 23 (t. Stimpson).

Portunus (Achelons) anceps (pars; M. J. Rathbun* Amer. Naturalist, vol.
xxxiv, p. 140.

Neptunus ventralis A. M.-Edw., Exp. Sei. Mex., v, pl. xi, fig. 3, 1879,
Rathbun, Brach, and Macr. Porto Rico, p. 45.

Acheloits anceps Stimpson, Ann. Lye. Nat. Ilist. N. York, p. 113, 1871,

Fieure 26. Prate XX, Freunres 1, 2. Prate XXVII, Ficere 4.
This species is easily recognizable by the long, sharp, posterior
lateral spines; the four very short, obtuse, unegnal frontal teeth; and

Figure 26.—.dcheloiis anceps, female, enlarged 1!, times: «, chelu. After
Saussure,

the two distal spines. one behind the other, on the chele, besides

other obvious characters. The two middle frontal teeth are much
smaller than the others. The lateral teeth are acute and curve

* Miss Rathbun (loe. cit.), in her analytical table, placed aneeps in a group with
short posterior lateral spines. She informs me that she then had another species
in mind.
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forward. This appears to be a small species. The Bermuda speci-
mens taken in Castle Iarbor, March and April; 1901, were all siall;
in life the earapace was usually mottled with gray and yellowish
white, so as to imitate the color of the sand pretty closely. The
first pair of ambulatory legs in some were yellow, in others red; the
chelipeds and other legs had, in part, the same colors. Perhaps the
difference was sexual; both sexes were in the lot noted.

The colors soon fade in alecohol or formol to uniform yellowish or
salmon, with a tinge of red on the tips of the chelwe. The ratio of
length to breadth, less spines, is from 1:1.5 to 1:1.60. All our speci-
mens are small, but apparently about adult, as several carry eggs.

Measurements of specimens.

- Carapace Front
breadth br’dth bet. Chele
No. Sex length  total —spines orbits length height Locality
4038, fig. 1k 24 18 3.5 17 3.5  Bermuda
4044 8 15 26 20 5.5 19 3.5  Bermuda
40450 g eggs 13 25 19 5 17.5 3.5 Off Hatteras
40450 2eggs 1.5 25 19 5 16 4.25 Off Hatteras

Our largest male has the carapace 16™® long and 32™™ wide, inelud-
ing the lateral spines, or 24™™® without the spines.

One Bermuda specimen, taken in April (No. 4060) carried eggs.
Similar specimens were taken in a seine at Nonesueh I, Sept. 4, 1905,
by the party from the Field Mus. Nat. History (No. 158), one of
which carried a large mass of eggs, indicating sexnal maturity, but
probably not full size.

Specimens taken in 7 fathoms, off Cape IHatteras, by the < Alba-
tross,” station 2288, Oect. 20, 1884, average a little larger. Three of
them (No. 4045, «, b, ¢) carvied large clusters of eggs; these were
all 12 to 14™™ in length of carapace.

It is not uncommon at Bermuda, in the shallow waters of sheltered
sandy bays.  Our specimens were taken in March and April, mostly
in Hungry Bay and at “ Waterloo,” near Walsingham Bay, Castle
Harbor.

Its known range is from the Antilles to Cape [latteras. Off C.
Hatteras, =16 fathows (Smith).

It scems to me probable that N. wentralis A. M.-Edw. (op. cit.,
fig. 3) is identical with this species, with which it agrees in nearly
all details. Miss Rathbun gives measurements of w»entralis from
Porto Rico as follows: length of carapace, 15™™; total breadth, 30™™;
breadth less spines, 23,722, The proportions, therefore, are the same
as some of those in my table.

TraNs. CoNN, Acap., Vor. XIIIL 27 FEsB., 1908.
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Achelous Sebee (H. M.-Edw.) Smith.

Portunus sanguinolentus (pars) Latreille, Eneye. Method., pl. 272, fig. 6.
(non Herbst sp. nee Stimpson) .

Lupa Sebee H., M.-Edw., Hist. Nat. Crust,, i, p. 455, 1834,

Neptunus Sebee A, M.-Edw., Arch. Mus. Hist. Nat., x, p. 320, pl. xxviii, figs.
2 2, 1861 ; Miss. Sei. Mex., v, p. 217, 1879,

Achelous Sebee S. T, Swmith, Crust. Brazil, these Trans., ii, p. 34, 1869 (Brazil).

Portunus (Achelous) Sebe Rathbun, Brach. and Maer. Porto Rico, p. 46, 1901.

Ficure 27.

This fine species grows to large size. It is easily recognized by
an upright, acute spine on the basal joint of the posterior legs, and
a small spinnle on the ounter distal angle of the merus joint of the
same legs ; and when recent by a pair of large round red spots on
the flanks of the carapace. But these spots are liable to fade in
aleohol, and in dry specimens exposed to light, becoming pale yellow.

Figure 27.—Achelous Sebee. abont 1 nat. size : &, abdomen of male. After
A. M.-Edwards.

It is said to be the only species having an upright spine on the
basal joint of the swimming legs.

The chelw have two distal dorsal spines, one behind the other.
The middle two frontal teeth are a little more prominent than the
outer ones, which are more acute. The inner orbital tooth is acute.
The posterior lateral tooth is sharp, rather long, somewhat curved
forward, and bears the small preceding tooth on the inner basal
portion.

In life the carapace and legs are closely pubescent and the legs
and clielipeds ave fringed with longer red hairs. The merus of the
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chelipeds has six sharp spines on its anterior edge with a close fringe
of long red hairs above, and a smaller one below them ; it has also
a sharp distal spine on the posterior side. There are three sharp
dorsal spines on the manus: the proximal at the joirt, one sharp
and curved toward the distal end, and a smaller one at the extreme
end. Carpal spines two, very sharp. Nearly all the spines are red
at base with a pale middle band and darker tip. The dactylus has a
dorsal fringe of red haivs. The general color of preserved speci-
meuns is pale orange yellow ; three faint reddish bands on the legs
and chelwe 5 fingers red.

Measurenents,

— Carapace——-—  Front
breadth breadth between Chel®
No. Sex length  total —spines orbits length height  Locality
47% Q 45.2 39 pik _— : i ég Bermuda
1084 2 45 91 69 20 i o h 1> Dowmiuica

* No. 47 was measured by Prof. S. I. Smith (Goode's coll.).

This species has rarely been taken in the Bermndas. An adult
female was obtained by Mr. G. B. Goode in 1876 (coll. Wesleyan
Univ.). It probably lives in rather deep water. Large specimens
colleeted at Dominica I., Antilles, in 1906, were taken m fish-nets, in
shallow water (A. H. Verrill; Yale Mus.).

Its range extends from North Carolina through the West Indies
to Brazil. Martinique and Brazil (Edw.) ; Porto Rico (Rathbun).

Achelous Ordwayi Stimp. Silvery-clawed Crab.

_Lehelous Ordicayi Stimpson, Notes on N, Amer. Crust., ii, p. 96 [224], 1860
(Florida and St. Thomas) ; Bulletin Mus. Comp. Zool., ii, p. 148. S. L
Smith, Brazilian Crustacea, these Trans., ii, p. 9, 1869 (descr.).

Neptunus Ordwayt A. M. -Edw., Arch. Mus., p. 450, 1861, Addenda ; Miss.
Sei. Mex., p. 217, pl. x1, fig. 2-2b, 1879,

LPortunus (Achelous) Ordwayi M. J. Rathbun, Bulletin Labr. Nat. Hist. Univ.
Iowa, 1898, p. 276; Brach. and Macr. Porto Rico, p. 46, 1901,

Ficures 28, 29. Prate XVIII, FiGURE 3.

This species is easily recognized by the smooth silvery or iridesecent
area on the outer surface of the chelee. The four frontal teeth are
narrow, prominent, and subacute ; the inner orbital tooth is simple,
triangular and acute. The posterior lateral tooth is larger than the
others, but not very long ; it is sharp and curves forward ; all the
other teeth curve forward. The carvapace and legs are pubescent



382 A. E. Verrill—Decapod Crustacea of Bermuda.

in life, and the legs are fringed with longer hairs; the hairs on the
front edge of the merus of the chelipeds are red and long, forming
a close fringe concealing the four large spines; there is another
fringe of long hairs near the lower edge. The manus has hut one
distal spine, and a long proximal spine at the carpal articulation.
The manus lacks the subdorsal ridge present in the other species, its
place being covered by the iridescent pateh ; the dorsal ridge is
subcarinate; its edge 1s obtnse and fringed with a row of red hairs
on each side ; it terminates in a strong sharp spine, slightly hooked
mward, sitnated at about the distal fonrth of the edge.

The arcolations of the middle of the earapace, on perfect dry speci-
mens, from which the pubescence has not been rubbed, form a rather
conspicuous and curious face-like or mask-like tigure, more notice-
able than in the allied species.

Figure 28.—Achelovs Ordwayi, under side of carapace of male, nat. size.
Phot. A. H. V.

Specimens, with the carapace 32 to 358%™ long, taken April, 1901,
in Castle Harbor, were in life more highly colored than the smaller
ones. The carapace and legs were finely and elaborately variegated
and mottled with red, yellowish brown aund gray, producing the gen-
eral effect of reddish brown. A small whitish spot, bordered with
brown, appeared behind the bases of the posterior lateral spines.
The under side was pale orange, pinkish around the mouth, deeper
orange on the chelipeds and legs; and with some spots of orange-
brown on the basal segments of the abdomen. The chelw, above,
were deep red-brown, the fingers crossed by two light orange-red
bands ; the iridescent area on the outer snrface reflected prismatic
colors, but especially green, red, and silvery tints. The iridescent
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areas may be of use in attracting the sexes in the pairing season,
but perhaps they may also serve for a lure to attract small fishes, or
other prey. We had no opportunity to study this matter. One
would naturally sappose that they might also attract enemies in the
shape of larger predacious fishes, many of which are well known to
be attracted by a white or bright metallic bait. But it must hap-
pen that the advantage gained is more thau the disadvantage, or else
the species would have become extinet.

Younger specimens, noted by my son, C. S. Verrill, in April, 1898,
had the following colors in life : Carapace light geray, with darker
shades over the cardiac region, and around the edges of the carapace.
Ventral surfaces white. Chelipeds light gray, purple at the joints.

Figure 29.—A. Ordwayi, a, one of the chele, showing the iridescent area,
x 1155 b, ¢, parts of swimming leg ; ¢', denticulated angle of merus; d,
verges and abdomen of male, enlarged. Phot. A, H. V.

Ambulatory legs light gray, except the posterior legs, which have a
red blotch on the last joint. Eye-stalks light gray, the eyes black.
Chelie with a brilliant ridescent area.

In alcohol the eolors soon fade and the general color becomes yel-
lowish or salmon, often showing some red mottlings ; two bands of
pale red often cross the chelwe, and the tips of the digits may be pale
red . the fringe of long hairs on the merus often long retains its
red color in alcohol. '
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Measurements.
—~—————Carapace- —  Front Chelwxe

breadth breadth between height
No. Sex length total —spines orbits  length —spine
4037 2 24 36 30.5 10 20 T Bermuda
3162 7 25.5 39 34 10.5 28 7 Bermuda
4087 2 22 35 28 9.5 205 6 Off Hatteras
4083 ¢ 33 32 45 18.5 r. 37 10 Dominica
4083q¢ ¢+ 33 Hl 43 11 03 o0 9.5 Dominica

This interesting species is not uncommon at Bermuda, in suitable
localities, It lives in shallow bays, with whitish shell-sand bottoms.
We found it near and at Walsingham Bay on Castle Harbor ; Hun-
gry Bay ; the north side of Long Bird Island, at “The Reach,”
ete. It can rarely be eaught except by the use of nets, It was also
in the collections of J. M. Jones, G. Brown Goode, and the [Field
Museum of Natural Ilistory.

The type localities were Florida and St. Thomas.

It was taken off Cape Hatteras, in shallow water, by the U. S.
* It ranges from North Carolina through the
W. Indies to Brazil. Off Florida Keys, 5-7 fathoms (Stimpson).
Bahia, Brazil (Smith).

This speeies was dedicated to Albert Ordway, a classmate of the
author, while a student of Professor Louis Agassiz, 1858 to 1861.%

Steamer ¢ Albatross.’

* Mr. Ordway was, at that time, an enthusiastic student of Crustacea, and a
young man of much ability. His best known work on Crustacea, written at
tbat time, but published later, is that on the genus Callinectes (see Bibliog-
rapby), in which he first demonstrated the great systematic importance of the
form and structure of the male appendages in this family, and applied his
discovery to the correct elucidation of the numerons species of this group, to
which he also added six new species.

During the winter and spring of 1860 and 1861, the writer spent several
months in Washington closely associated with Mr. Ordway and several other
young zodlogists, among whom were Dr. Wm. Stimpson, E. D. Cope, Theodore
Gill, Elliott Coues, F. W. Putnam. We were engaged in working upon the
collections of the Smithsonian Institution, by the requests of the Secretary,
Prof. Joseph Henry, and Assistant Secretary, Prof. S. F. Baird.

At that time the writer remembers seeing Dr. Stimpson, who was at first
skeptical, give Mr. Ordway a severe test, as to his ability to distinguish the
various forms of Callinectes by his new method. He put before him all the
specimens in the large Smithsonian collection with no labels except catalogue
numbers. Mr. Ordway very rapidly and correctly separated them, not only into
their species, but assigned each to its proper geographical area, greatly to the
surprise of Dr. Stimpson and others. X

At the time when we were in Washington, political and sectional excitement
was at fever heat, and the presentment of impending war was almost universal,
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Achelous spinimanus (pars, Latr.) DeHaan.

? Portunus spinimanus (pars) Latreille, Encye., t. x, p. 188 (fesfe A. M.-Ed-
wards) : Nouv. Dict, Hist. Nat., xxviii, p. 47, 1819.

? Lupa spintmena Leach, Desmarest, Consid. gén. sur la classe des Crust., p.
98, 1825, ¢IL. M.-Edwards, Hist. nat. Crust., i, p. 452, 1834.  Gibbes, op.
cit., p. 178. Dana, United States Expl. Exped., Crust., p. 273, Stimpson,
Annals Lye. Nat. Hist., New York, vol. vii, p. 57.

? Achelous spinimanus DeHaan, Fauna Japoniea, Crust., p. 8, 1833. White,
List Crust. Brit. Mus., p. 28, 1847,  Stimpson, Annals Lye. Nat. Hist., New
York, vol. vii, p. 221, 1860. A. M.-Edwaxds (pars), Arel. Mus. d’Hist. nat.,
Ix, p. 341 (non pl. xxxii, fig. 1, 1b), 1861;* Miss. Sei. Mex., v, p. 230, plL
xxxix, figs. 2, 2a, 1879, Smith, Crust. Brazil, these Trans., i, p. Y (measure-
ments, p. 34). S. 1. Smith, Annnal Report U. S. Fish Comm., for 1885, p.
30, 1886. Rankin, Trans. N. York Acad. Sei., xi, p. 233, 1898 (Bermuda).

Achelows spinimane Kingsley, Proe. Acad. Nat. Sei., Philad., 1878, p. 5.

Portunus (Achelous) spinimeanus M. J. Rathbun, Bull, Lab. Nat. Hist. Univ.
Towa, 1899, p. 276 ; Brach. and Macr. Porto Rico, p. 45, 1901 (descr.).

Freures 30, 31.
The front is rather prominent. The inner orbital tooth is bilobed,
its outer lobe with the four median teeth making six unequal frontal
teeth, not including the inner lobe of the bilobed orbitals, of which

Mr. Ordway was very patriotic and took great interest in the exeiting events of
the time. Probably the unnsnal excitement of that time and place had much
to do with his entering the army a little later.

When the war broke out he immediately enlisted and remained in the Army
of the Potomac through the entire war. He distinguished himself for bravery
and efficiency on various occasions and was rapidly promoted. At the close of
the war he had attained the rank of Brevet Brigadier General, Ang. 13, 1865,
After Richmond was captured he was appointed Provost Marshal of the city.
He eveutually married there and continued to live there some years, engaged in
business, but he never resnmed his zotlogical studies after the war.

He afterwards resided in Washington, D. C., and was Commander of the
National Gunard of the Distriet of Columbia, and at one time Commander of
the Loyal Legion. He was also president of the American Ordnance Company.

General Ordway was born in Boston, 1843, He died in New York, Nov. 21,
1897,

* The figure given by A. M.-Edwards, in this work, represents a species from
the coast of Chili. It is evidently distinet from the one figured in his subse-
quent work from the West Indies. Which of the two is the true spinimanus
of Latreille seems doubtful, but the name is now commonly applied to the West
Indian species, or to both.

Probhably all the early writers, cited above, confounded two or more species
under this name, Their deseriptions are too brief and indefinite to determine
species of this genus. Probably the figure of the Chilian speecies given by
A. M.-Edw. affords the earliest means for the accurate determination of any of
those included under this specific name. If so, the name onght to be restricted
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the middle two are distinetly larger than the others. The middle
four are all rather elongated, and snbacute. The posterior lateral
tooth is stont, rather curved forward. The others are all nearly
equal in size, acute. The merns of the chelipeds has five stout,
rather close anterior teeth® and a large posterior distal one, accord-
ing to Edwards’ figure.  The manus has a single distal tooth on a
strong carina, at the distal fourth. ‘This species, in respect to its
areolation, lateral teeth, and six frontal tecth, 1s similar to A, Swithii,
but in the latter the frontal teeth are blunt and the middle ones are
less prominent; it also differs in having the merus of outer maxil-
lipeds more prolonged. The chelipeds are shorter and stouter, the
merus particularly soj; its large posterior distal tooth seems to be dis-
tinetive. Personally I have seen no specimens agreeing well with
Edwards’ fienve and deseription of 1879,
30

Figure 30.—_Achefons spinimanus, about 1, nat. size; 31, maxilliped, enlarged.
After A, M.-Edw.

Measurenients for ratin of length to total breadth. (Part, A. Smithii.)

Length of cara- Breadth of cara- Ratio of
pace including pace including length to
frontal teetlr spines breadth Locality
SR On 61, 5mm 1:1.66 Brazil (Smith)
44.4 i 1:1.74 Brazil (Smith, 529 ¢)
56.0 95.0 1:1.50 Brazil (Smith)

54.2 90.0 1:1.65 Porto Rico (Rath.)

to the Chilian species. In that case the Atlantic species should take the name,
A. Smithii, unless there be an earlier one. Nome of the early writers, before
A. M.-Edw. have given a figure of either form, so far as I know.

* Miss Rathbun, 1901, gives, in her deseription, only four, as in Gibbesit. In
our No. 829, there are fonr on one side and five on the other.
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In No. 829 the larger chela is 54®™ long ; 15™® high : breadth of
carapace, less spines, 66™™.  This appears to be the adult of .
Smithii.

This species appears to -be very rare in Bermuda. It has been
reported only by Dr. Rankin. Its recorded range is from off Cape
Hatteras, 13 fathoms (Smith),* to Rio Janeiro, Brazil.

Florida (Stimpson).  Bahia, Brazil, and Egmont Key, W. Florida
(Smith).  Bahamas in Sargassiamn (Rathbun).

Achelous spinimanus, var. or subspecies Smithii, nov.

Achelous spinimanus (pars) Smith, Rep. Decapod Crustacea, Ann. Report

U. S. Comm. Fish and Fisheries for 1884, p. [30], 1886.

Ficures 32, 33. Prate XIX, Ficures 2, 2«. Prate XXI, FIGURE 2.

Carapace strongly areolated, and with unusually prominent,
arched, transverse ridges, which are coarsely granulated on the
front edge ; elsewhere the surface is closely covered with minute
hairs and granules; a fringe of long marginal hairs between and on
the lateral teeth.

Figure 32.—Achelous Smithii ; ventral side of young female, about 11{ nat.

size. Phot. A. H. V.

The inner orbital tooth is bilobed, so that there are six frontal
teeth, not counting the inner lobe of the orbital, which is rather
shorter than the onter lobe. The fonr true frontal or rostral teeth
are a little prominent, subacute, the two middle ones a little smaller
and scarcely more prominent than the others.

* The smaller specimens from this locality, which [ have examined, proved to
be a distinet form (A. Swmithii nov.), but there were larger ones that T have
not seen, now in the U. S. Nat. Museum, which may be the spinimanus of
Edw., 1879.
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Of the lateral teeth, the first eight are subequal, all aente and
curved forward: the third is a trifle wider; posterior lateral tooth
not very large, abont twice as long as the preceding, acute, enrved
a little forward. Merus of chelipeds with four strong anterior spines
directed forward, and sometimes a small or subobsolete distal pos-
terior one, which may be wholly lacking : two carpal spines rather
short. Manus with a strong dorsal carina, ending in a sharp diver-
gent tooth at about the distal fourth. Merus of swimming feet
broader distally, its posterior distal angle armed with a very small
sharp spine and several more minute, acute denticles,

Fignre 33.—.Achelous Smithii; a, first ambulatory leg: b, swimming leg;
d, denticulated angle of merus, enlarged. Phot. A, H, V.,

This form is very closely allied to /. spinimanus, from which
it 1s best distinguished by the less prominent front ; the smaller and
nearly equally prominent frontal teeth; the shorter and weaker pos-
terior lateral spines; and by the small or ncarly obsolete posterior
distal spine of the merus of the chelipeds. The chelipeds are also
longer. Some of our specimens (No. 1035) were catalogued as A,
spinimanus by Prof. S. 1. Smith, who depended on the figure of
A. M.-Edwards. The type specimens, here deseribed and figured,
are from that lot.

Measurements of Types and Cotypes.

———~Carapace —  Front Chelipeds
br'dth  br’dth bet. height
No. Sex T'gth total -—spines orbits length —spines Locality
4035a fig. 2 26 42 36 9.5 r. 20 7.5 Off Hatteras
40350 2 29 48 42 10 33 8 Off Hatteras
4049 Q 26 44 37 sl 1. 28 7 Ft. Macon

The ratio of length to breadth, not inclnding large lateral spines,
is 1:1.40 to 1:1.45.
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Young specimens of this form were not uncommon at Bermuda,
in masses of Sargassum, associated with Portwes Sayi and Planes
minutus. It was also taken by the Bermuda Biological Station in
July, 1905, in Sargassian.

The larger specimens are from Fort Macon (Yale Mus,, coll. Dr.
Yarrow, 1871); off Iatteras, in 13 fathoms (U. S. Fish Comm.
Steamer © Albatross,” Oect., 1884, sta. 2285); West Florida (Coons
coll., Yale Mus.); and Brazil.

Achelous Gibbesii (Stimp.).

Lupa Gibbesii Stimpson, Notes on N. Amer. Crust., i, Annals Lyc. Nat.
Hist. N. York, vii p. 57 [11].

Achelous Gibbesii Stimpson, Notes, I, op. cit., vii, p. 22 [94], 1860 (Beau-
FONGISNIES CH)Y

Neptunus Gibbesii A. M.-Edw., Nouv. Arch. Mus. Nat. Hist. Paris, x, p. 326,
pl. xxxi, figs. 1, 1a, 10, 1861 ; Miss. Sci. Mex., p. 213, 1879.

Achelous Gibbesii Smith, Aun. Rep. U. S. Comm. Fish and Fisheries, for
1882, p. 349, 1884 (off Hatteras); op. cit., for 1885 [p. 30}, 1886 (off Hatteras),
Kingsley, Proe. Philad. Acad., for 1879, p. 398.

Portunus (Achelous) Gibbesii M. J. Rathbun, Amer. Naturalist, xxxiv, p. 140,
1900.

Figures 34, 35.
31

Figure 84.—Achelous Gibbesii, young, x 13. After A. M.-Edw.
Figure 35.—The same, abdomen of &, enlarged. After A. M.-Edw.

This species, which is introduced here mainly for convenient coni-
parison, is not yvet definitely recognized as native of Bermnda.  The
few specimens most resembling it are too young for positive deter-
mination.

It has four small, nearly equal rostral teeth, besides the obitals,
which are slightly bilobed (scarcely at all in the young); the merus
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of the chelipeds has five sharp teeth on the front margin ; the lateral
spines are long and sharp, curved forward a little ; there are usually
one or two round silvery spots near the bases of the anterior mar-
ginal teeth, on each side. It is a rather small species. A female
with the adult form of the abdomen, from Egmont Key, Fla., has
the carapace only 207 long, 40™™ wide, including spines.

A female from It Macon, N. C. (coll. Dr. Yarrow, 1x71, No.
4087), has the adult form of the abdomen, but no eggs.” Its carapace
is 25" Jong: 51™™ broad with spines: without spines, 40™® wide;
length of ¢hele, 31m™; height, 7.5™™,

The four mner frontal teeth are about equal in length, but the
two inner are narrower. The merus of the swimming legs has a
row of 5 or 6 small acute spinules on its posterior distal edge, the
outer ones longer.  The anterior two pairs of legs are flattened, with
the merus as well as the distal segments fringed.  The distal end of
the dorsal carina of the chelw is sub-spiniform, so that in profile it
looks a little like a second spine, in front of the principal one, which
ix sharp and divergent.  The manus has five strong granulated ribs
on the superior and outer surfaces, with deep hairy grooves between
them. The dactylns has four ribs, besides an inner one.  The sur-
face of the ribs, when the hairs are removed, is shining or silvery.
The cavapace is strongly granulated and hairy ; the small silvery
spots® are very distinet.  The merus of the right cheliped has six
inner marginal spines, that of the left cheliped only five.  They are
sharp and directed forward, but not so near together as in the fignre;
usually there are but five.

The chelipeds are very long, being longer than in the tigure.  The
length of the merus exceeds half the total hreadth of the carapace.
The chel@ and carpi are also eclongated.  When extended, the
expanse of the chelipeds is seven times the length of the carapace.
In amale (981a) the carapace is 24™% ong; expanse of chelipeds,
168™™ 5 when folded the end of the merus projects 15™® bhevond tip
of the lateral spine. The ambulatory legs are -also long and mueh
flattened.

Off C. Hatteras, Str. < Albatross,” Nov. 9, 1883, sta, 2107, in 16
fathoms, three, one with eggs (Smith); off C. IHatteras, 5 stations,
1348 fath., 1884, 16 specimens, 1886 (Smith).

* These spots are variable in form and number and are often lacking on one
side. They look as if they might have been made by the tips of the claws of
the opposite sex during the mating season. The surface of the carapace becomes

silvery whenever the hairs are rubbed off by friction.
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Beaufort, N. C., and West Florida (Kingsley). Egmont Key,
Fla., No. 981, and Fort Macon (Yale Mus.).

Achelous depressifrons Stimp.

Awnphitrite depressifrons Stimpson, Notes, No. T, Annals Lye. Nat. Hist. N
York, vii, p. 58 [12],1859.

“ Achelous depressifrons Stimp., op. cit., p. 223 [95], 1860. A. Milne-Edw., Arch.
Mus. Nat. Hist., x, p. 342, 1861 ; Miss. Sei. Mex., v, p. 230, pl. ], fig. 4, 4c,
1879. Cones, Proc. Acad. Nat. Sei. Philad., for 1872, p. 121 (Fort Macon).
Kingsley, Proc. Acad. Nat. Sci., Philad., for 1878, p. 5. Rankin, N. York
Acad. Sei., p. 233, 1898,

Neptunus depressifrons Miers, op. cit., p, 181, 1886, Rankin, Annals N. Y.
Acad. Sei., xii, p. 551, 1900 (Bermuda).

Portunus (Achelous) depressifions M. J. Rathbun, Bull. Lab. Nat. Hist, Univ,
Towa, 1878, p. 27 ; Brach. and Macr. Porto Rico, p. 45, 1901,

Ficure 36. Prate XX, FiGURE 3.

This is easily distinguished from most of the other Bermuda
species by the shorter posterior lateral spine, which is scarcely
longer than those in front of it. The front is not at all prominent;

Figure 36.—Aehelous depressifrons, vesting on shell-sand, to show protective
coloration. Nat. size. Phot. A. H. V.

its fonr rostral or true frontal teeth are very short, blunt, subequal,
and close together ; most frequently the middle two are a little
smaller than the others; in other cases they equal or a Ittle exceed
them in length.

The inner orbital tooth is broad, with the frontal angle dentiform
and the middle of the margin a little concave, but not hilobed,
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The carapace is strongly areolated and has prominent, hut thin,
enrved transverse ridges or crests, sharply granulated on their edges,
The arcolations of the gastric region form a conspicnons mask-like
figure, when dry. The depressed areas are mostly covered with
minnte, sharp, but not very close granules, which bear minute rough
hairs to which dirt often adheves ; the legs are similarly clothed,
except the small glossy areas.  The edges of the carapace and ar-
ginal teeth are fringed with longer hairs,

The chelipeds are unusually long.  The ambulatory legs are nota-
bly long and slender, the first pair rather longer than the others;
the three distal segments of the front legs are somewhat flattened
and well fringed with long hairs below, thus somewhat approaching
the form scen in those of Portwins Sagi, but less flattened and less
remiform.  The legs of the second and third pairs arc only slightly
flattened and lightly fringed.  The basal and merns segments of the
swimming feet are unarmed; the distal end of the merns is rounded.

The marginal teeth are all similar in form and size, very acute,
cirved forward and npward.

The merns of the chelipeds has an anterior row, usnally of six,
slender, sharp spines, unequally spaced, the first very small, increas-
ing in size distally, the last at the distal angle: posterior distal spine
redueed to a tubercle or obsolete; earpal spines two, the inner longer,
of moderate length, banded with red.  The manus has a prominent
dorsal carina, cirved over to the inside, leaving a fringed groove
beside it; it bears, at the extreme distal end, a single, acute, nearly
straight tooth, directed forward. The dactylus is strongly grooved;
the dorsal side is fringed with long haivs; the thnmb has two fringes.
The hand has five ribs on the outer, under, and upper sides ; the
middle outer one is much the stronger, so that the form of the
hand is rather triquetral in an end view. There are small smooth
arcas between the ribs and on the carpus and fingers, whieh are
glossy or lustrous when dry.

In life the earapace is irregnlarly mottled with light and dark
gray, closely imitating the colors of the sand ; the chelipeds and
posterior legs are similar, though paler; but the first pair of ambula-
tory legs, which are longer than the others, are bright purple or
deep blue in the larger specimens, while some portion of the same
color is usually seen on the next two pairs, but the eolor of the first
pair is in striking contrast with that of the rest of the crab. This
has, no doubt, some useful purpose, but as it appears in specimens
apparently too young to mate, it is probably not a sexual attraction.
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Perhaps these long slender legs may be spread out on the surface of
the sand to imitate annelids and so serye as a ture for small fishes.
We had no opportunity to test this proposition. The very young
specimens did not show this distinction in the color of the legs, so
far as observed.

Measurements of Bermuda specinens.

Carapace — Front
breadth breadth  bet. Chelwe
No. Sex length total —spines  orbits  length  height

4048 9 20 28 27 v it 7
10550 3 17 25 24 6 25 6.5
40550 $ 16 bR 22 5 22 b}
4055¢ Q 15 22 21 4
3038 s fig. 17 25 24 5.5 24 6

The total expanse of the extended chelae in 40554 was 104%™ ;
total length of cheliped, 47m™; extent beyond the edge of the cara-
pace, £0™™,

When recently dried there are small smooth areas on the earapace
and legs, especially the last pair, that are lustrous and somewhat

os 15 smooth and

iridescent ; most of the under side of body and leg

shining.

At Bermuda it is a very common species. We found it abundant
in shallow water in April, 1898 and 1901, on the sandy bottoms of
sheltered coves and inlets, as near Walsingham Bay, Coney Island,
ITungry Bay, ete.

It was also contained in the early eollections of J. M. Jones, Dr.
F. V. ITamlin, G. B. Goode and others. Most of the more recent
collectors have also taken it, but all the specimens that I have seen
are small and probably immature, for none hear eggs. It was origi-
nally deseribed by Dr. Stimpson from Charleston, S. C. and Beaufort,
N. €. Its range extends from Cape Ilatteras to the Antilles.  Fort
Macon, N. C. (Dr. Yarrow); Bahamas (Rankin); Culebra (Miss
Rathbun).

Charybdella tumidula (Stimp.) Rathbun.
Achelous tumddulus Stimpson, Bull. Mus. Comp. Zosl., ii, p. 149, 1871
Neptunus twmidulus A. M.-Edw., Miss. Sei. Mex., Crust., p. 218, 187). Rankin,
Annals N, York Acad. Sei., xi, p. 233, 1898 (Nassau).
Cronius bispinosus Miers, Voy. Chall., Zool., vol. xvii, p. 158, pl. xv, fig. 2,
1879.
Charvybdella twinidida M. J. Rathbun, Brach. and Maer. Porto Rico, p. 51,
1901.
Prate XIX, Ficure 1.
Our single Bermuda specimen is considerably larger than those
from Porto Rico, deseribed by Miss Rathbun, and very much larger
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than Stimpson’s type. On this account, probably, it does not fully
agree with either description.

The carapace is relatively wider than stated by Stimpson ; the
ratio of length to breadth, minus lateral spines, is 1:1.33. The
carapace is strongly arcolated, and has conspicuons, curved trans-
verse ridges with sharp, granulated anterior edges.  Its surface is
well covered with fine and rather short hairs; arvising from fine
granulations, and with a fringe of longer hairs on the lateral and
frontal margins.  The legs are alse pubescent and fringed with
slender hairs.

The four true frontal tecth are conspicnons; a little prominent ;
and all are of nearly the same form and breadth: they are obtusely
rounded at the end; the two middle ones are a httle longer and a
trifle narrower than the others, with the middle noteh a little nar-
rower ; the notch between the outer of these and the next tooth
(bilobed orbital) is deeper and narrow. The orbital is distinetly
bilobed, the outer lobe being a little larger and longer than the
other, but not =0 long or large as the true frontal teeth.

The nine marginal teeth arve alternately large and small ; the small
ones, which are the 2d, 4th, 6th and sth, lack the naked sharp tips
seen on the 3d, 5th, 7th and 9th. The 8th is the smallest.  The
first, or outer orbital, is broader than the others, with the onter side
broadly arched. The others are all strongly curved forward and
acute, fringed with hairs on the edges.  The last, or 9th, is not mueh
longer than the 7th, but twice as long as the sth; it is less curved
forward than the others and bends a little upward.

The chelipeds are long and large 5 abont two-thirds of the merus
projects beyond the edge of the carapace ;5 it has four stout, naked-
tipped, sharp granulated spines on its front edge, of which the prox-
imal is smallest ; the distal posterior spine, usunally present in this
group, 1s lacking.

The carpus has a very small outer spine, and a mueh larger inner
one, which is slightly enrved forward and very sharp, but it reaches
less than one-third the length of the upper «ide of the manus, being,
therefore, much shorter than in Stimpson’s and Miss Rathbnn’s
specimens,  The proximal or articular spine of the manns is of
moderate size; the distal dorsal one is rather larger, strong at base,
very sharp, divergent ; its front edge is sitnated at abont the distal
third of the dorsal edge. The surface of the chela is covered with
short hairs and is granulated : there are four strongly granulated
ribs besides the dorsal one on the outer surface, but no additional
spine.
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The dactylus has two sharply denticulated dorsal carine and two
strong grannlated lateral ribs on the outside, with deep grooves
between them. ‘

The left cheliped is considerably smaller, but otherwise is much
like the right, thongh the dorsal carina of the manus, in this, ends in a
prominent angle distally, but not forming a true spine.

Ambnulatory legs are of moderate length, not much flattened, finely
fringed. The merus of the swimming fect has the distal posterior
end rounded and very finely denticulated, but without a spine.
The segments of the male abdomen are crossed by depressed areas,
covered with fine scale-like hairs. The male generative organs are
thick at base, strongly convergent, then divergent, with slender
flexuous tips, which reach a little beyond the middle of the penulti-
mate segm.ont.

The color of the aleoholic specimen is pale orange yellow, with a
pair of ill-defined ronnded spots of light red on the flanks, and pale
red bands on the legs and chel@. The fingers have blackish tips and
inner edges ; the dactylus is crossed by a pale band ; the proximal

half is red above.
Measurements.

s Carapace Front Chelae
br’dth br’dth bet'wn height
No. Sex length total —spines orbits length  —spine Locality
GOYE. M. 3 o] 41 36 12 1. 35 r.12.5 Bermuda
= 3 21 31.° — — 1.33.5 1. 10 Porto Rico

The type described by Stimpson*® was only .20 of an inch in length;
total breadth, .31 ; breadth minus spines, .25 ; ratio of length to
latter breadth, 1:1.25.

The second, given in the above table, is that measured by Miss
Rathbun, from Porto Rico. The ratio of length to breadth decreases
with growth,

Our specinen, as stated above, differs from the smaller ones.
According to Stimpson his had the front more prominent and the
two middle teeth were “smaller and more prominent, and separated
from the lateral ones by a rather broad and shallow sinus.” This
inequality i not so evident in ours. THe says there is no notch in
the inner orbital tooth. It was present in Miss Rathbun’s specimens,
and she considers its absence dune to vmmaturity. In Stimpson’s
type “the inner spine of the carpus is long, reaching to the middle
of the palm of the hand.” Tt is much shorter in the Bermuda
specimen.  Probably this is a character only of the very young.

* Dr, Stimpson’s types of Crustacea were all burned in the great Chicago fire.

TraNs, Conx. Acap., Vor. XIIL 28 . Marca, 1908.
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Stimpson did not notice the alternation of smaller and larger mar-
ginal teeth, but that condition was described by Miss Rathbhun,
Notwithstanding these and other differences I do not doubt the
identity of the Bermuda example,

The only Bermuda specimen kuown to me was taken Sept. 30,
1905, at Long Bird Island {probably in a fish scine), by the expedi-
tion from the Ficld Natural History Museum.

Stimpson’s types were from off the Florida Reefs in 37 to 40
fathoms (Pourtales coll.). Porto Rico, four stations (Rathbun).
Bahia, Brazil {(Miers).

Doubtful Species,

According to M. Walter Ifaxon there is in the Musenm of Com-
parative Zoology, Cambridge, Mass., a specimen of Cancer borealis
Stimpson, labelled as from Bermuda.

My belief is that its label is erroncons, or has been aceidentally
transposed. It is a large northern species, commou at low tide on
some of the rocky shores of Casco Bay, Me,, and ranging sonthward
in the deeper water of the arctic current as fav as oft Cape Hatteras.

Boscia ?, sp.

Willem.-Suhm states that he collected a species in Bermuda
“alhed to Boseiw.” No such speeies was mentioned in the final
report by Miers. To what he refers is problematical.  Boscia is a
fresh-water genus (== Pscudothelphusa).  See Bibliography, helow.

Libinia emarginata Leach=L. canalicwdata.

This species is recorded by Hurdis (Rough Notes, p. 361), without
any notes. It has not been fonud by anyone else. Probably his
identification was erroncous. It is common from Cape Cod to
Florida.

Figure 87.—Deformed claw of an undetermined cancroid erab, from the collec-
tion of J. M. Jones, but without a special label. Supposed to be from
Bermuda, x 12.
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OXYRHYNCHA — MAIOIDEA. (See p. 305.)

l*‘um\ily INACHIDZAE. Spider Crabs.
Basal joint of antennw narrow. Orbits ineomplete, sometimes
absent: eyes not completely retractile.  Chelipeds feeble; legs often
long: rostrnm well developed.

Stenorhynchus sagittarius (Fabr.). Rathbun.

Cuncer sagittarius Fabr., Ent. Syst., ii, 442, 1703,

Main sagittaria Bose, Hist. Crast., ii, p. 53, 1801. Latreille, Gen. Crust.,
i, p. 8%, 1806,

Leptopodia sagittaria Leach, Zosl. Miscell,, ii, p. 16, pl. 1xvii, 1815, Latreille,
Encyel. Meth., Insects, pl. 299, fig. 1, 1818. Desm., Consid. Crust., p. 155,
pl. xvi, fig. 2, 1825, Latr. in R. Anim., Cuvier, ed. ii, p. 64, 1829. Guerin,
Iconog. Reg. Anmim., pl. ii, fig. 4. Von Martens, Cuban Crust., Arch.
Naturg., p. 7, 1872,  Smith, Ann. Rep. U. S. Fish Com. for 1883, p. 16.
H. Milne-Edw., Hist. nat. Crust., i, p. 276, 1874 Atlas, reg. anim., Cuv.,
Crast., pl. xxxvi, fig. 1. A. M.-Edw., Mission Sci. Mex., part v, vol. i, p.
172, 1878 ; Bull. Mus. Comp. Zodl., viii, p. 6, 1880. M. J. Rathbun, Proec.
U. S. Nat. Mus., xvii, p. 44, 1895 (distr.).

Leptopodic ornata Guilding, W. Ind. Crust., Trans. Linn. Soc., p. 335, 1825
(t. Edw.).

Leptopodia tanceolata Brallé, Hist. Nat. Canaries, Crust., fig. 1, 1844 (¢. Edw.).

Stenorhynchus sagittarivs M. J. Rathbun, Ann. Inst. Jamaieca, i, p. 4, 1897 ;
Decapod Crust. West Africa, Proe. U. S. Nat. Mus., xxii, p. 293, 1900 ;
Brach. and Macr. Porto Rico, p. 53, 1901. Verrill, these Trans., vol. x, p.
5717, 1900 (Bermuda).

Prate XXII, FicuRres 1-1d.

A specimen of this species was contained in the local collection of
the late J. T. Bartram, of St. Georges. While Mr. Goode was in
Bermuda, 1877, he made a drawing of Mr. Bartram’s specimen and
sent it to Professor S. I. Smith for identification. There is no other
Bermnda record. Probably the specimen referred to was obtained
through the deep-water fisheries or in lobster-pots.

Its range is from Cape Iatteras to Florida and throughout the
West Indies, to Rio Janeiro, Brazil ; Madeira; Cape Verde ; and
Canary Is; Mediterranean and West Africa.

Off Cape Hatteras, 11-27 fathoms, Albatross dredgings, 1885
(Smith).  West Indies, Blake Exp., dredged in 27-115 fathoms.
West Indies, Albatross dredgings, 9-130 fath. (Rathbun). Dominica
Island, 100-140 fathoms (A. II. Verrill, 1906, Yale Univ. Mus.),
Porto Rico, 6-76 fathoms (Rathbun). It has been recorded from 2
to 814 fathoms.
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Podochela Riisei Stimp.

Podochela (Podonema) Ritsei Stimp., Ann. Lyc. Nat. Hist. N. York, vii, pp.
196, 197, pl. ii, fig. 6, 1860 (descr.) : Buil. Mus. Comp. Zool., ii, p. 126, 1870.

Podochela Reisei A. Milne-Edw., Crust. Miss. Sei. Mex., v, p. 193, pl. xxxiv,
fig. 1, 1879,

Podochela Riisei Miers, Voy. Challenger, Zool., xvii, p. 11, 1886, Smith, Ann.
Rep. U. S. Fish Comm. for 1885, p. 16, 1886. AL J. Rathbun, Proc. U. S.
Nat. Mus., xvii, p. 48, 1895 (distr.); Amer. Naturalist, xxxiv, p. 508, fig.
1, 1900 ; Brach. and Maer. Porto Rico, p. 54 (deser.).

Coryrhynchus Ritsei Kings., Amer. Nat., xiii, p. 85, 1879 ; Proc. Acad. Nat.
Sci. Philad., xxxi, p. 384, 1879,

Prate XXII, Ficunre 2.

This species has been taken at Bermunda only by the Challenger
Expedition, by which it was dredged in shallow water. It is rarely
obtained except by dredging.

Bermnda (Miers, Chall. Exped.). Off Cape Hatteras, 13-49
fath. (Smith, 1886). West Indies to Pernambuco, Brazil. St. Thomas
and Tortugas (Stimpson).  Gulf of Mexico and Caribbean Sea, 3-30
fath. (Rathbun). Bahia Honda, Cuba, on wharf (Rathbun). Key
West and Sarasota Bay, Fla. (Kingsley). Oft Pernambuco, 30+
fathoms (Miers).

Chorinus heros (Herbst) Latr.

Cancer heros Herbst, Krabben und Krebse, ii, p. 165, pl. xlii, fig. I ; pl. xviii,
fig. 102, 1796.

Chorinus heros Leach, Mss., in Latreille, Encye. Meth., x, p. 139, 1825.
M.-Edw., in Cuvier, Illust. ed., Crust., p. 83, pl. xxix, fig. 2. A. M.-Edw.,
Miss. Sci. Mex., part v, vol. i, p. 86, 1873. Vou Martens, Arch. fir
Naturg., xxxviii, p. 80, pl. iv, fig. 2 (Cnba). Kingsley, Proc. Acad. Nat.
Sci. Philad. for 1879, p. 385 (measnrements, Florida specimens). M. J.
Rathbun, Proc. U. S. Nat. Mus., xvii, p. 65, 1894 ; Brach. and Macr. Porto
Rico, p. 61, 1901 (descr.).

Prate XXIV, FIGURE 3.

This appears to be a very rave species at the Bermudas, at least in
shallow water. It probably inhabits the rough bottoms off the reefs.
The only Bermuda specimen known is a carapace, found on the
beach (coll. J. M. Jones, Yale Muns., No. 3126).

Its range extends from Florida to Bahia, Brazil. Off Florida, 12
fath. (Stimpson). Key West (Gibbes). Barbados and Martinique
(M.-Edw.). Bahia (Rathbun). Porto Rico, 93 to 16 fath. (Rathbun).
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Epialtus bituberculatus (M.-Edw.) var. bermudensis Ver.

Eplattus bitubercutatus H. M.-Edw., Hist. nat. Crust., i, p. 345, pL. xv, fig. 11,
1834, A, M.-Edw., Miss. Sci. Mex., Crust., p. 139, pl. xxvii, figs. 1-3, 1878.
M. J. Rathbun, Proe. U. S. Nat. Mus., xvii, p. 67, 1895 (distrib.); Brach. and
Macr. Porto Rico, p. 60, 1901.

Epialtus sulctrostris and E. longirostris Stimpson, Ann. Lye. Nat. Hist., vii,
pp. 198,199, 1860 ; A. M.-Edw., op. cit., p. 141, pl. xxvii, figs. 5, 6.

Epialtus dilatatus A. M.-Edw., op. cit., p. 140, pl. xxvii, fig. 4, 1878 (¢. M. J.
Rathbun). i

Epialtus bituberculatus, var. bermudensis Verrill, these Trans., xi, p. 16, pl.
i, fig. 1, 1907 (descr.).

Prare XXIV, Ficure 1.

A single specimen (see figure) taken by A. I Verrill, Mareh,
1901, is the only one known from Bermuda. It was found in a small
cavity in a ledge, between tides. The entrance to the cavity was so
small that the stone had to be cut away with a chisel before the
crab could be extracted. That speeimen is fully described in the
place quoted above. The species has a wide range, with several
local varieties or races. It extends from Indian *River, Fla., to Rio
Janeiro, Brazil.  Egmont Key, West Florida (Yale Mus.). The
West Coast form ranges from Southern California to Chili (var.
miniinus Lockington).

Family Periceride (=Maiidee,* some anthors). Spider Crabs.

Basal joint of the antennz well developed, inserted beneath the
eyes, and usually forming a large part of the inferior boundary of
the orbits. Chelipeds not of unusual size, often not much larger
than the other legs.  Orbits complete; eyes retractile.

This family, as here understood, includes several gronps that have
been regarded as subfamilies, or even families : Pericerince, Mithra-
cince, Orthoninw, Paraimayine, ete.

Probably many morve species of this family than are here recorded
inhabit the rough bottoms at moderate depths around the outer
reefs.

* The generic name Maia, as shown by Miss Rathbun, cannot he used for a
genus of this gronp. Therefore this family name should also be changed.

More recently (1905) Miss Rathbun has stated that Paramaya de Haan, 1837,
is identical and should have priority.

Mamaiidee Stebbing (S. African Crust., Part iti, p. 22, 1905) has been pro-
posed for the group here regarded as a subfamily, Paramayine,



100 A. E. Verrill—Decapod Crustacea of Bermuda.

Mithrax (including Mithraculus).

Analytical Key to the Bermuda Species of Milhvax and some allied species
(Modified from that of Miss Rathbun).

A. Carapace withont oblique, parallel, branchial grooves.
B. Manus of chelipeds spinulose. Carapace with conical spines; not setose.
«, Two distal segments of ambulatory legs stout, very sctose: spines of
manus in one dorsal TOW ... ... .. ..o icci-.ce-....SpUNOSISSUINUS
a’, Two distal segments of ambulatory legs long and slender, sparsely hairy.
Spines of manus in two dorsal rows__ ... ..o cornulus
B'. Manus smooth, without spinules.
(. Rostral horns short, blunt or tubercunliform.
D. Spines or tubercles of antero-lateral margin four, behind orbitals, simple or
bifid : basal joint of autenn:e with inner tooth longest.
E. Carapace not multi-tuberculate; carpus often nearly smooth ; merns of cheli-
peds multispinose; basal joint of antennie narrow, with two denticles hispidus
E’. Carapace and carpus of chelipeds tuberculate : merns spinose ; rostral horns
about as long as broad, obtuse ; basal joint of antennwe wider, with two
aenbeSPINeS) - ool ool oo e-onmio T SO (depressis)
C’. Rostral horns long and slender

acuticornis
A'. Carapace with oblique, parallel, branchial grooves ; antero-lateral margins
with fonr acute spines; carapace broader than long in adults_foveeps (hivtipes)

Mithrax cornutus Saussure. Coral Crab, Red Spider Crulb.
Mithvasr cornutus Saussure, Mem, Crust. nouv. Mex. et Antilles, p. 7, 1858,
A. M.-Edw., Miss. Sei. Mex., v, i, p. 97, pl. xxii, 187).
Ficure 38.

This species grows to rather large size in the West Indies.  The
only Bermuda specimen known is young.

It closely resembles M. spinosissimus of the West Indies® in the
form and spinulation of the carapace and chela, but it can ecasily be
distinguished by the longer and more slender chelipeds and legs, and
especially by the far more slender distal two segments of the ambu-
latory legs, which are mearly destitute of spines and have only
short, sparse hairs, while in the latter these segments are stout, not
abroptly attenuated, and are thickly covered with strong dark
colored hairs.

In both speeies the merus and carpus of the chelipeds are covered
with numerous strong and acnte curved spines; in this speeies the
merus is longer and has about eight or nine very acute spines on the
posterior horder, and near them another irrecular row of nearly the

* This species is likely to oceur on the rough gronnds outside the Bermuda
reefs. Hence I have given the most obvious distinctions here.
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same number and size on the upper surface ; numerous smaller
unequal conieal spines are scattered on the upper surface or form
broken rows, while the anterior margin bears a row of about five or
six obtuse spiues, much smaller than those of the other margin ;
there is also a row of three or four still smaller ones on the under
side.

In J. spinosissimaus the spines of the merus are not so numerous,
but larger, longer, more equal, more curved and very acute and bear
rough, divergent stiff hairs ; about ten to twelve large, nearly eqnal
spines stand on the posterior border ; two or three large and some
«mall ones on the anterior border; the upper surface bears about
six large spines and a few very small ones ; the largest are distally
situated and some of thewm are larger than the marginal ones ; there

Figure 38.—Mithrax cornutus, from Bermuda ; yonng with eggs, about 7; nat.
size. Phot. A. H. V.

is a row of about three short spines on the under side ; the carpus 1s
also covered with numerous (about twenty-five to thirty) very
unequal, very acute, divergent spines, some on the inner edge as
large as those of the merus.

In M. cornntus the earpus bears rather more numerous spines, but
they are mostly smaller and less acute, more than half of them
heing mere conical tubereles.

The manus in this species bears two distinet rows of eight to ten
spines on the npper edge, whieh is not much compressed ; these
spines are short and obtuse.

In M. spinosissimus the dorsal spines of the manus, of which
there are about eight to ten, form a single zigzag row ; they are also
longer and usnally more acute, but in large specimens often hecome
blunt.  The dorsal part of the manus is strongly compressed.
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The frontal horns in cornutus ave rather larger and straighter
than in the other, and the subrostral process, between the antennul:e,
is narrow and directed strongly backward, while in the other it is
wider, thick, and nearly perpendicular, with an aente, excurved tip.

The buccal area has the anterior, lateral sinuses more strongly
arched in M. cornufus, and the corresponding parts of the onter
maxillipeds are, therefore, more convex.

There are other distinetions that might be noticed, but the wide
difference in the tips of the legs is the most convenient diagnostic
character.

In M. cornutus the ratio of the proximal vertical diameter of the
propodus of first pair of ambnlatory legs to its length is 1:4.5 to 1:5
of the dactylus, 1:6. In . spinosissinius the corresponding ratios
are 1:3 and 1: 4.

The propodus in the latter is strongly compressed and decidedly
tapered, but in . corautus it is scarcely compressed; and not
tapered, the distal end being larger than the middle and about eqnal
to the proximal end ; its dactylus is also less curved and the tip
very slender.

The color of .M. cornutus in life is bright red above, lighter below;
when recently dried it soon chaunges to pale red, yellowish red, or
terra-cotta color, by exposure to light.

Measurements.

— —-Carapace- —— ————
total length breadth Chele
Sex length —rostum  total —spines length height
4069 s 64 a8 62 53 46 3 Dominica
453 F.M. 9 egys 29 26 23.5 22 14 4  Bermuda
4070 ? eggs 68 59 60 52 33 8 Dominica

In No. 4069 the merus of chelipeds is 35"™ long ; ereatest thick-
ness, without spines, 9"™ ; merns of first amb. leg, 28™™ ; thickness
in middle, 6™ ; its propodus, length, 217" ; thickness, 4.5 : dac-
tylus, 182™ : proximal diameter, 30™,

M.-Edwards gives for his largest (&) specimen : length of cara-
pace, 92M™ 5 breadth, 90™™ : length of chela, 82m™,

The only specimen known from Bermuda (453 F. M.) was taken
October 12, 1905, in 30 fathoms on the Challenger Bank, by the
expedition from the Field Musenm of Nataral History. Tt is a
small and evidently young female, but it carried a considerable mass
of eggs.
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At Dominica Island, in 1906, Mr. A. II. Verrill obtained a number
of much larger perfect specimens, taken in fish-pots, in rather deep
water (40-150 fathoms) where it was associated with . spinosissi-
inus, of very large size, and other large spider crabs.

It is a comparatively rare species, recorded by few anthors.  A.
M.-Edwards knew only two specimens, from Martinique, in the
Paris Museum. It was not mentioned by Stimpson, nor was it in
the Porto Rico collection, studied by Miss Rathbun. It was not
represented in the large collections of the National Munsenm enumer-
ated by her in 1892.

Mithrax (Nemausa) acuticornis (Stimpson).

Mithrax acuticornis Stimpson, Bull. Mus. Comp. Zodl., ii, p. 116, 1870. A.
M.-Edw., Miss. Sci. Mex., v, p. 98, 1875. M. J. Rathbun, Amer. Naturalist,
xxiv, p. 512, fig. 8, 1900.

Nemausa rostrate A, M.-Edw., Miss. Sci. Mex., Part v, i, p. 81, pl. xvii, figs.
4-44, 1875. Miers, Voy. Challenger, Zodl., p. 83, 1886 (Bermuda).

Mithrax (Nemausa) acuticornis M. J. Rathbun, Proc. U. S. Nat. Mus., xv, p.
260, pl. xxxvii, fig. 1, 1892 ; Bull. Labr. Nat. Hist. Univ. Iowa, iv, p. 259,
1898, Brach. and Macr. Porto Rico, p. 66, 1901.

Ficure 39.

This species is characterized by its clongated and narrow carapace,
the sharp lateral spines, and especially the nnusunally long and acute
’ 1 A g

rostral horns,

Fignre 39.— Mithrax acuticornis ; e, the same, the carapace of a younger speci-
men, x about three times. After A, M.-Edwards,

Recorded from Bermuda by Miers (Voy. Chall.), but not obtained
by later collectors. Florida, West Indies and Gulf of Mexieo,
shore to 164 fathoms, Off Key West, 60 fathoms (Rathbuu).
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Mithrax hispidus (Herbst) Edwards. Lavge Red Spidev-crab: Coval Crab,
Cancer hispidus Herbst, op. cit., Band i, p. 247, tab. xviii. fig. 100, 1790.
Mithrar hispidus H. Milne-Edwards. Mag. de Zoologie, Ze an., 1832 : Hist.

nat. des Crust., i, p. 322, 1834,  DeKay, Zoology of New York, Crust., p.
4, 1844. Gibbes, op. cit.. p. 172, Stimpson, Amer. Jour. Sci., 2d ser., xxix,
1860, p. 132: Annals Lye. Nat. Hist., New York, vol. vii, p. 18, 1860,
Smith, these Trans., ii, pp. 2, 32, 1869 (descr. and measurements, Brazil).
A. M.-Edw., Miss. Sei. Mex., v, i, p. 93, 1873, pl. xxi, fig. 1, 18756, M. J.
Rathbun, Proc. U. S. Nat. Mus., xv, p. 265, 1892 (synon. and distribution):
Brach. and Maer. Porto Rico, p. 67, 1961,
Maia spinicincta Lam., Hist., v, p. 241, 18IS,

Ficrre 40. Prate XXIII, Fisuvres 3, 4. Prate XXIV, Fieure 1.
This species grows to large size. In life the larger specimens are
nearly uniform deep brownish red or terra-cotta color above, brighter
on the chelipeds and darker on the legs (due to brown hairs).  The
legs often have brighter red bands at the joints.  Under parts of body
mostly white or blnish white ; legs red, specked with pale yellow.

Figure 40.—Mithrax hispidus, young ¢, from Bermuda, abont 4 nat. size.
Phot. A. H. V.

A young specimen (No. 4058, fig. 40) in life had bright colors :
the carapace was bright reddish brown, varied with paler patenes ;
the spines and tubercles were light brown : chelie pink with fine
black spots: legs red, banded with pale yellow ; ventral parts pale
blue and bluish white. (C. S. V)

In large individuals the gastrie area is prominent, wide, with
convex sides and defined by a wide and deep groove ; the groove
bounding the cardiac area is wide, but shallower.

Our larger Bermuda specimen has many unequal conical spines
and tubercles on the surface, but between them the surface is smooth
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and finely punctate, withont- granules.  The arrangement of the
spines is sufticiently well shown by the ﬁgln:vs, The posterior lateral
spine is simple, very acute, hooked, with the point turned upward
and forward ; the next, which is the largest and least curved, has
three to five small spinules on its base ; the next, which is nearly as
large and more strongly hooked forward, is very acute and has one
or two small basal spinules ; the next (or second behind the orbitals)
is lareer and swollen at base, strongly hooked forward and acute at
tip, and bears an acute spinule on its anterior base, and a cluster of
about three small tubercles on the swollen npper side of 1ts base ;
sometimes it appears bifid at base. The next spine in front is usu-
ally blnnt and tubereunliform, with one or two smaller rounded tuber-
cles on its swollen base, or the two larger tubereles may be subequal.
Below the latter, on the subhepatic region, there are two large prom-
inent, unequal spines near together. An irregular row of smaller
spines is situated lower down.

The orbit is surrounded by six unequal spines, besides the antennal;
of these the inner (preorbital) and outer are about eqnal, tuberculi-
form and obtuse ; the two superior are small rounded tubereles.
The larger antennal spine, which exceeds the rostrals in length, is
acute, with tips curved mediad; the smaller antennal is also acute
and about equals the inner orbitals in size and length, and it has a
small rounded tuberele or tooth at its outer bhase.

The subrostral process is rather broad, a little concave in front,
obtuse, and descends nearly perpendicnlarly from the rostrum. The
buceal area has an angular sinux on each side of the front edge.

The ambnlatory legs are covered above with sharp spines, except
on the dactylus ; the spines are in two or three rows. There is also
a row of five or six acute spines on the lower anterior border of the
merns of the two anterior legs; two or three spines on the third,
and none on the last leg, below. The ambulatory legs are covered
above, between the spies, with unequal sharp hairs which are most
abnndant on the daetyls, which have naked horn-colored tips.

The chelipeds, especially of the larger males, are unegnal, large
and strong. In the female they are equal. The merus bears two
large, unequal, stout, subacute spines on the front margin, the distal
one the longer and more curved ; the upper surface has about ten
unequal conical spines irregularly arranged (four or five in younger
specimens); the posterior border has a row of about five to seven
longer conical, subaeute spines, sometimes with a few small ones
interpolated. The ecarpus is large and swollen, punctate, nearly
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smooth, but faint indieations of three to five nearly obsolete tuber-
cles can usually be scen, and in some cases two or three small proxi-
mal ones are fairly distinet. The manus is strongly compressed
above, proximally, with a large round articular tuberele, but smooth,
with no indieation of spines or granules.

Measwrzients of M. hispidus «nd M. 7 depressus.

Carapac
length, breadth, Bet. Chelie Manus
No. Sex  total total -—spines orbits length height above
3019 3 8.5 9 8.5 4 5.5 2 3.0
3265 ? 20 28.5 v 12 14 4 P
1810 Q 23 27 24 8.5 17.5 5 10
4054 Q 29 34 31 9 23 6 13
1753 5 29.5 35 31 - 2 7 13
4058 Q 69 87 3 - 60 17 33.5
868 F. ¢ 67 86 74 LR R i vl
34 8 87 115 100 - 60 36 -

Nos. 3019, 4054, 4058, 868 F. Mus,, and 34 are from Bermuda ;
No. 3265, from St. Thomas ; No, 1810, Last Mexico : No. 1753,
Key West, Fla,

Nos. 34 and 1753 were measured by Prof. S. I Smith. No. 34,
from Goode’s Bermuda collection, I have not examined.

Nos. 3019, 2263, 1810 are those referred, more or less doubtfully,
to M. depressus.

Proportions of M. hispidus and 3. ? depressus.

Cataloguenumber 3019 3265 1810 4054 1753 4058  S6SF.)M. 34
ST o i b0 oo ) Q Q ? 5 2 Y J
Length carapace . 8.5 20 23 29 29.5 69 76 87
Length tobreadth 1:1.06 1:1.12 1:1.17 1:1.17 1:1.18 1:1.26 1:1.28% 1:1.32
Length to breadth

minus spines __ 1:1.0 ... 1:1.04 1:1.07 1:1.05 1:1.07 1:1.10 1:1.15
Locality-._.__.___ Berm. St. Th. Mex. Berm. Key W. Berm. Berm. Berm.

The two first in this series (No. 3265 and 4054, Yale Mus ) were
labelled as M. depressus by Miss Rathbun,  Nos, 3019, 3265, 4054,
aud 4058 are figured on plate xxii1.

This fine species is rare at Bermuda, at least in shallow water. It
has not been found in many of the collections made there. The
largest Bermuda specimen known to me was obtained by My, Goode
(No. 34) in 1887. It was probably taken outside the rveefs in fish-
traps, My Yale party took a small one in 1898, and a larger one
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(No. +058) 1901, both in shallow water. The party from the Field
Nat. Hist. Mus., 1905, obtained a larger and perfeet specimen from
off Tuckerstown point.  Probably it was taken in a fish seine.

Very likely it 18 eommon in deeper water, on rough bhottoms,
among and outside the outer reefs, where it can be taken ounly in
baited fish-traps. It appears to be one of the species that the fisher-
men call “coral erabs,” probably on account of its red color.

It is commonly taken, of large size, in the West Indies, on similar
rough bottoms, in five to thirty fathoms, in fish-traps, It is sluggish
n 1ts motions.

It ranges from 8. Carolina to the Abrolhos Islands, Brazil (Smith).
S. Carolina (Gibbes); Florida (Stimpson); Abrolhos Is., 30 fath.,
and off Cape St. Roqne, 20 fath. (M. J. Rathbun).

Mithrax depressus A. M.-Edw. Spider Crab.
¢ Mithrax depressus A. Milne-Edw., Mission Sci., Mexico, part v, i, p. 96, pl.
xx, figs. 4-4d, 1875. (Guadeloupe.) Verrill, these Trans., vol. x, p. 577,
1900 (Bermuda). M. J. Rathbun, Brach. and Macr. Porto Rico, p. 68, 1901.
Ficure 41. Prate XXIII, Ficures 12, 2.

The only Bermuda record of this species is based on a very
voung & specimen (No. 3019, see pl. xxiii, fig. 1) taken in April,
1898.% Tt has the carapace only 8.5™™ long hy 9=™ broad.

It agrees closely in spinulation with the larger specimens of I/
hispidus, but the dorsal spinules appear sharper. All the marginal
spinules are simple and acute, with the points turned forward. The
basal joint of the antennz has a long, acute, central tooth, with the
tips slightly inenrved, as in the larger ones, and also a smaller outer
acute tooth. The carpus of the chelipeds bears several small tuber-
cles; the merns has one small spine on the inner edge; others above.

The carapace is yellowish white, with blotehes of bright red ; the
two largest spots of red are over the branchial areas ; a median is
on the cardiac area ; a pair is situated farther back ; another small
pair is behind the orbits ; and another underncath the orbits ; legs
vellowish white, blotched or barred with red ; chelw light red with
pale tips.

Although this young specimen differs from the larger ones of
M. Jispidus in proportions and general appearance, the details of the
spinulation, ete., are the same. It does not agree well with the
figures of M. depressus given by A. M.-Edwards. There are, how-

* This is the specimen recorded by me in 1900, as M. depressus, on the
authority of Miss Rathbun, who had examined it.
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ever, specimens of intermediate sizes, that seem to unite the two
supposed species together in one series,

Althongh this specimen appears to me to be the young of M. /is-
pidus, T have kept it under M. depressus out of deference to the
opinion of Miss Rathbun, who has examined it, for she has had
opportunities to study a far larger series of both forms than I have
had.

It differs from the original figure of M. depressus (sce our fig. 34),
not only in its proportions, but especially in having all the four
antero-lateral marginal teeth aente and curved forward, while in the
latter the anterior three are tuberenliform and obtuse. Its front is
narrower between the orbits, The basal antennal joint has the

Figure 41.—Mithrax depressus; «, dorsal view, x 21 times; b, under side of
front, more enlarged. After A. M.-Edwards’ original figures. According
to the natural size diagram of Edwards, his specimen was 18" long and
T2 iveidal

inner tooth narrower and sharper, and the outer one more prom-
inent and acute. The merus of the chelipeds has a different form,
the proximal end being concave instead of convex, ete. It is rather
smaller than Edwards’ type, which was also young, but longer than
wide, while ours is wider than long.

On plate xxiii, fig. 2, T have figured a St. Thomas specimen of
larger size, also labelled as 3. depressus by Miss Rathbun, for com-
parison. Fhis is rather larger than Edwards’ type and agrees more
nearly with his figure in respect to the form of the marginal teeth,
but is otherwise very similar to the nndonbted young of M. hispidus.
The carpus of the young of the latter is also spinulous.

The larger antennal tooth is shorter and more obtuse than in any
of the others figured.
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From the east coast of Mexico, near Vera Crnz, we have a
specimen (No. 1810 ¢ Yale Mus.) which agrees very closely with
Edwards’ figure of M. depressus as to the tubercles of the carapace
and the marginal spines, and also as to the teeth of the basal
antennal joint. But the merus of the maxillipeds is concave prox-
imally, as in our other specimens. In this, the most posterior (4th)
marginal tooth is very acute and hooked forward, but the other
three are short-tuberculiform or broad obtuse-conical, with coarse
granules on their bases; the more anterior are the larger, as in
Edwards’ figure. The tubercles of the carapace are broadly rounded
or flattened, which is the case in depressis,

The merus of the chelipeds has a single obtuse spine on the inner
edge ; five on the outer, and two on the upper surface. The carpus
is angular and uneven, with a distal transverse fossa and about nine
unequal rounded tubercles.

This approaches the type of M. depressus more nearly than any
other that I have seen. Tt has the adult form of the female abdomen,
while number 4558 (M. Zispidus), which is considerably larger, has
the immature form of the abdomen. It is, however, very unlike the
small Bermuda specimen, deseribed above.

The range of M. depressus is from Florida to the Abrolhos Islands,
Brazil (t. M. J. Rathbun). East coast of Mexico (Yale Mus.).

Mithrax forceps (M.-Edw.) sub-sp. hirsutipes Kings. Common Spider Crab.

? Mithraculus forceps A. M.-Edw., Exp. Sei. Mex. Crust., i, p. 109, pl. xxiii,
fig. 1, Dec., 1875 (t. Miers).

Mithrvae hirsutipes Kingsley, Proc. Boston Soc. Nat. Hist., xx, p. 147, 1879
(deser.); Proc. Acad. Nat. Sei., Philad., p. 389, pl xiv, figs. 1, 1, 1879
(measur.) Rankin, Crust. Berm., p. 532, 1900.

Mithrax forceps Miers, Rep. Voy. Chall., xvii, pp. 87, 88, 1886. Rathbun,
Bull. Labr. Nat. Hist., Univ. Towa, 1898, p. 260 (Bahamas and Florida).

Mithrax forceps Rathbun, Proe. U. S. Nat. Mus., xv, p. 269, 1892 (descr.,
synon., and distribntion): Brach. and Macrnra Porto Rico, p. 70. 1901.

Ficure 42, Prate XXIII, Ficures 4, 5, 6.

This species is easily distinguishable, from the others fonund at
Bermuda, by the three strongly marked oblique ridges and interven-
ing wide grooves on the branchial areas of the carapace. The last
of these is more or less broken up and nodular; the two anterior are
stronger and smoother, but often bear small tubercles. Two pairs of
small tubercles are situated behind the rostral teeth, but there arve
no tubercles on the median line, and no transverse row on the gastrie
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area. The four antero-lateral spines are usually all similar in size,
simple, and mostly acute and eurved forward, but the anterior one
is often a little shorter than the 2d and rather obtuse; the 2d and 3d
are always aeute, with the tips bent forward: the 4th is often smaller
and more conical and less acute. The surface of the carapace and
chelipeds is polished and shining, with o indications of hairs or
granulus.

The chelipeds of the adult males are relatively large and strong,
subequal, with the elaws gaping.  The daetyl is curved, denticulate
only distally, with a strongly excavate tip, and it bears a strong tooth
about the middle: the thumb has a broader deuntienlate tooth toward
the base. Iu the voung these teeth are absent.

Figure 42.—Mithrax forceps, hirsutipes, adult male from Bermuda, under
side, about nat. size. Phot. A. H. Verrill.

The carpus and ehelwe are smooth, with no tubereles exeept a small
denticle on the inside edge of the carpus; the merns bears two
large acute spines on the inner margin, and abont 4 or 5 much
smaller, obtuse ones on the outer margin ; the upper surface may
have a few minnte ones, or in adunlts a row of two or three obtuse
ones. The ambulatory legs are rough with small short spines and
long unequal stiff hairs; the dactyls are strong, incurved, with sharp
tips; there is a prominent artienlar plate at the superior distal end
of the propodus.

The basal antennal plate is wide and thick, tridentate; the outer
tooth, which is much the largest, is broad and obtuse, its base
oceupying about half the width of the plate; the next is not more
than half as large and subacute; it is separated from the still smaller
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iuner one by the noteh for the base of the flagellum ; the inner one
is inconspicnous and often abortive. The notch between the two
larger teeth is broadly concave. The outer tooth is just about the
same length and size as the preocular tooth, but is more obtuse.  The
rostral teeth are short and obtuse, with thickened and slightly
upturned edges in the adults.  The subrostral process is large, con-
cave, and obtuse.

Young specimens differ much from the adults in appearance. The
oblique ridges of the carapace arve all more broken up into nodules
and tubereles, and the whole surface of the carapace is more nodose,
so that it resembles that of AL seulptus in this respect, but the
latter can easily be distinguished by the tuberenliform lateral teeth,
roughened carpus, and other characters. The carapace of the young
is also longer in proportion to the breadth (1:1.12 to 1:1.15).

Specimens recently preserved in alcobol and not much altered are
mostly light vellowish hrown or chestnut-color, varying in the same
lot to orange and to purplish brown.

In life the carapace is usually uniform yellowish brown, varying
to dnll yellow and to greenish brown, without mottlings. Often
there is a wide, pale yellow, medial dorsal stripe, especially in the
yvoung. Large males are sometimes plain chestnut or terra-cotta
color. In the yonng the legs are often banded with lighter colors.

Females carrying abundant eggs were often taken in April and
May, 1898 and 1901. A large female, taken in midsummer by Prof.
Kincaid, also carried eggs.  This erab is often captured by the large
Octopus.

Measuremenis of Bermuda specimens.

— —Carapace— — Front Chelee

length breadth breadth bet. length manus
No. Sex total total —spines orbits  total above height
3169 5 22 26 4.5 ©) 25 13 10
3169 3 25 3 28 10 28 14 13
31690 : 19 2318 20 8 19 11 9
718 3 23 2 26 9 2 14 10.5

The ratios of length to total breadth in the above are 1:1.18,
1:1.24, 1:1.13, 1:1.22 respectively.

The egg-bearing females, taken in April and May, can be grouped
in three pretty distinet sizes, thongh some intermediate ones oceurred.
The larger ones averaged in length of carapace, about 16™™; breadth,
1870 those in the next smaller series average about 13"™ long;
15"™ wide; the smallest group, about 11" long; 12.5™™ wide. The

Traxs. CoxN. Acap., Vor. XIIL 29 MaxrcH, 1908.
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smallest individnal with eges is 10"™ long, 11.5™™ wide. Some of
the eggs contain well developed young, about ready to hatch.

Dr. Stimpson failed to recognize this common species among the
large W. Indian collections that he studied. He probably confused
it with . seulptus, which is elosely allied.

Althongh several .recent writers identify this speetes with /.
Forceps M.-Edw. (from S. America), it mnst be admitted that it does
not agree with his figure and description.  Iowever, 1 have exam-
ined Brazilian specimens agreeing well with those from Bermuda.
But two similar species may occur theve.

Edwards does not describe his species as having strong, oblique
branchial ridges and grooves, though they are, perhaps, faintly indi-
cated in his fignre. He says that the surface of the carapace is
scarcely nodular, some tuberculiform elevations showing only near
the branchial regions.

The carapaee, as stated by him, is proportionately the same as
ours (length, 30™™; breadth, 35™™; ratio 1:1.17; in our larger males
it is from 1:1.18 to 1:1.24. The form of the wmerus of the maxil-
lipeds is quite unlike our species, and the same is true of the basal
joint of the antennwe. Unless his figures and description were very
incorrect, in all these and other respects, it would be unreasonable
to consider them identical, for the allied species do not vary to any
such extent in these linportant characters. Of the present speeies I
have had more than a hundred specimens, of all sizes, for comparison.
Althongh the young differ considerably from the adults, as to areo-
lations, they have essentially the same forms of the basal antennal
plate and maxillipeds and do not approach those figured by Edwards.

The chele of the male, according to his deseription and figure,
are rather long and slender, length to breadth as 3:1; while in ours,
of similar size or smaller, they are mueh stouter, ratios about as
2: 1. Moreover specimens of the present species, formerly sent to
M.-Edwards by Prof. Smith, were not identified as his speeies by him.

Therefore I have preferred to retain /Ziérsutipes (Kings.) as the.
name for the Bermuda and West Indian form, at least as a variety
or geographical race, until Edwards’ type can be reéxamined.

We found this one of the most common crabs at the Bermudas.
It oceurred on almost every rocky shore and reef in ereviees and liv-
ing under stones and dead ecorals, and also often exposed, between
tides and in shallow water; 1-17 fathoms (Challenger coll.).

It was in the collections of Jones; Goode; the Challenger; and
nearly every other later collector.
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It ranges from Beaufort, N. C. to the Abrolhos Islands and Bahia,
Brazil. Off Cape Fear, N. C., 15-17 fathoms, West Indies, 6-16
fathoms, Florida, and many other localities (Rathbuan). Bermuda
and Bahia, Brazil (Miers; Rathbun); Abrolhos (Smith, Yale Mus.).

Microphrys bicornutus (Latr.) A, M.-Edw. Spider Crab.

Pisa bicornuta Latreille, Eneye. Meth., Nat. Hist., x, p. 141, 1825,

Pericera bicorne H. Milne-Edwards, Hist. nat. Crust., i, p. 337, 1834,

Pisa bicorna Gibbes, Proe. Amer. Assoc., 3d meeting, p. 170, 1850.

Pericera bicornis Saussure, Crust. Antilles et du Mexique, p. 12, pl. 1, figs.
3, de, 1858.

Milniw bicornute Stimpson, Notes on North Amer. Crust., Annals Lye. Nat.
Hist., New York, vol. vii, pp. 51, 180, 1860. Smith, Brazil Crust., these
Trans., ii, p. 1, 1869.

Microphrys bicornutus A. Milne-Edw., Nouv. Arch. Mus. Hist. Nat., viii, p.
247, 1872; Miss. Sei. Mex., v, p. 61, pl. xiv, figs. 2-4, 1873 ; Bull. Mus.
Comp. Zool., viii, p. [, 1880. Miers, Voy. Chall., Zool., viii, p. 83, 1886
(Bermuda).

Microphrys bicornutus M. J. Rathbun, Proc. U. S. Nat. Mus., xv, p. 253, 1892
(synon.); Brach. and Macrura Porto Rico, p. 72, 1901.

Pisa galibica and Pisa purpureq Schramm and Desb., Crust. Guadeloupe, p.
18, 1867 (f. A. M.-Edw.). ]

FI1GURE 43.

In life, this species nearly always has its carapace covered with
closely adherent algee, bryozoa, sponges, ete. which pretty effectually

Y
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Figure 43.—Mierophrys bicornutus, nat. size, with foreign growths on the cara-
pace. Phot. A, H. V.

conceal it. When cleaned, it is dull yellowish brown; its chelipeds
are always covered with small, round, purplish spots. This iy diag-
nostic for the species. ]

Many of the females collected April 20, 1901, carried eggs.
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It is evervwhere common on the rocky shorves at low tide and on
the reefs, living in crevices and under stones, or often more or less
exposed. It is contamed in n.arly every Bermnda collection, inelud-
ing those of Jones, Goode, and others of early date

Its range extends from Florida to Bahia, Brazil. Common on
coral reefs throughont the West Indies. Abrolhos Reefs, Brazil,
Colon, Florida, and Bermuda (Smith): Pernambueo (Rathbun).

Macroceeloma trispinosum (Latr.) Miers, Spider Crab.
Pisa trispinosa Latr., Eney. Meth., Nat. Hist., x, p. 142, 1825,
Pericera trispinosa H. Milne-Edw., Hist. nat. Crust., i, p. 336, 1834. A.
M.-Edw., Miss. Sei. Mex., v, p. 32, pl. xv, fig, 2, 1873,

Macroeceloma trispinosa Miers, Jonrn. Linn. Soc. London, xiv, p. 665, 1879 :
Voy. Chall., Zool., xvii. p. 80. 1886, M. J. Rathbun. Proe. U. S. Nat. Mus.,
xv, p, 249, 1802 (syu. and distribution): Brachy. and Maer. Porto Rico, p.
4, 1901,

FiGure 44,
This is one of the more common crabs at the Bermudas, It occwrs
from low water to 10 fathoms and more. It is very slow in its

Figure 44, —Macrocwwloma trispinosum, with the hairs, ete., removed from the
left side of the carapace; about nat. size. Phot. A. H. V.

motions and for its protection depends largely on the growth of
sponges, algw, ete. which usunally entirely covers the nodulose cara-
pace, causing it to resemble a stone or a mass of sponges. When



A. E. Verrill—Decapod Crustacea of Bermuda. 115

cleaned, it is reddish brown.  Some taken in April, 1898, and April
90, 1901, carried eges; also one taken in midsummer by Prof.
Kincaid. Its range extends from North Carolina to Bahia, Brazil.
Dominica I. (Yale Mus., coll,, A. 1. Verrill).

Off N. Carolina, 17 fathoms (U. 8. Fish Com.).

Macrocceloma subparallelum (Stimp.) Miers.

Pericera subparallele Stimpson, Ann. Lye. Nat. Hist. N. York, vii, p. 182
[54], 1860 (St. Thomas) ; A. M.-Edw., Crust. Miss. Sci. Mex., p. 54, pl. xiii,
figs, 3-3d, 1873.  Verrill, these Trans., vol. xi, p. 17, 1901 (Bermnuda).

Macrocwloma subparallele Miers, Voy. Chall., Zool., xvii, p. 19, 1886 ; Rath-
bun, Proc. U. 8. Nat. Mus., xv, p. 250, 1892.

Macrocwloma subparallelvn M. J. Rathbun, Brach. and Macrura Porto Rico,
p. 14, 1901

Prate XXIII, FiGURES 3, «, ¢, d.

The first Bermuda specimen known was a small one, taken by the
Yale party, in 1898, A much larger specimen (No. 640) was taken
in a seine at Nonesuch ., Sept. 3, 1905, by the party from the Field
Mus. Nat. History. It is a female carrying eggs. Its carapace is
34m@ Jong, less rostrum 27.5M™ 5 20M% broad, less spines 237"
length of rostral horns 6.57% 3 length of chele, 10.5; height, 3.5™%.
The horns are rather long and sharp, nearly parallel, with a large
U-shaped space between them. There is a row of seven stout spini-
form or conical tubercles across the posterior part of the carapace;
the central and two lateral ave thelarger. It is covered with algwe,
beneath which it is provided with a coating of stiff, rongh hairs,
with hooked tips.

The species ranges from Florida to Brazil.

Stenozionops furcata (Olivier) Rathbun.

Cancer furcatus Olivier, Encyc. Meth., Hist. Nat., Insectes, vi, p. 174, 1791
(f. Rathbun).

Cancer cornudo Herbst, Natur. Krabben u. Krebse, iii, part 4, p. 6, pl. lix,
. 6, 1804,

Pericera cornudo Latreille, Cuvier's Régne Anim., ed. 2, iv, p. 59, 1829
(t. M.-Edw.).

Maia tawrus Lamarck, Hist., v, p. 242, 1818,

Pericera cornute Latr., Cuvier, R. Anim., 2d ed., iv, p. 58, 1831, H.
M.-Edw., Hist. nat. Crust., i, p. 335, pl. xiv, b, figs. 4,5, 1834, Atlas Itlust.
ed. Cuvier, R. Anim., Crust., pl. xxx, fig. 1. Gibbes, op. cit., p. 172, 1850.
Stimpson, Notes, i, op. cit. p. 183 [35] ; Bull. Mus. Comp. Zool., ii, p. 113,
1870, A. M.-I3dw., Miss. Sei. Mex., v, p. 51, 1875, Hurdis, Rongh Notes, p.
361 (Bermuda). Miers, Voy. Challenger, Zool., xvii, p. 76, 1886. M. J. Rath-
bun, Family Periceridw, Proe. U.S. Nat. Muas, xv, p. 244, 1892 (deser.,
syn., and bathymetrical distrib.).
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Stenocionops furcatw M. J. Rathbun, Ann. Inst. Jamaica, i, p. 6, 1897 ;
Brachyura and Macrura of Porto Rico, p. 73, 1901.

Chorinus armatus Randall, Journ. Acad. Nat. Sci. Philad.. viii, p. 108, 15839
(t. M. J. R.).

Prate XXV, FIGUgre 2.

In life the back of the carapace is closely covered with dark brown,
stout hairs, many of them with hooked tips, and in most eases it is
more or less eoncealed by foreign growths, especially sponges (see
fig.). Most of the specimens taken in deep water at Dominieca 1.
had the back, and sometimes the legs, covered with an elegantly
colored sea anemone ( Calliactis tricolor), so numerous that the edges
of their bases were in close contact, but others had sponges attached
to the carapace.

A good male specimen from Egmont Key, W. Florida (No. 971,
Yale Mus.), has very little forcign growths on the carapace, except
a few small red algwe.  But there is considerable fine sand adhering
between the hairs, It comes from a sandy region, and had, perhaps,
recently moulted.  The long hooked hairs are partly in clusters or
large groups.

Measwrements.

= —Carapace— —_

length  length bd'th bd'th Chelwe '
No. Sex total —horns total —spines length height Dactyl Locality
971 3 115 SS sS4 63 S8 16 30 W, Florida
4061 2 100 76 63 49 (2 10.5 21  Dominica

The total length of a cheliped, of No. 971, is 186™™; merns, 17 ks
carpus, 25™2; c¢hela, 88™®; yostral horns, 30",

The old males sometimes become very large, haviug the body
nearly six inches long and four wide, including the horns and spines,
but most of our specimens from Dominica are about two-thirds that
size.

The only Bermuda record is that given by Hurdis, but he could
hardly have mistaken snch a peenliar and conspicuous species.  His
specimen was taken in a lobster-pot.

It ranges from off Georgia to Bahia, Brazil. Gulf of Mexico and
offt Yucatan, seventeen stations, 21-30 fathoms (Rathbun). Balia,
Brazil (A. M.-Edw.); Dominiea I, 10150 fathoms in fish-traps (A.
H. Verrill, 1906, Yale Mus.). Egmont Key, W. Florida, Santa Cruz,
and east eoast of Mexico (Yale Mus.).
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Family PARTHENOPID Z.

Chelipeds usually much stonter and often very much longer than
the legs. Basal joint of the antennz narrow and small, situated
between the front and the bottom of the orbits.

Parthenope* (Plitylambirus) crenulata (Saus.).

Laombrus erenulatus Saussure, op. cit., p. 429, pl. i, figs. 4, 4«, 1855. Stimp-
son, Notes, No. ii, p. 201 [73]; Bulletin Mus. Comp. Zool. ii, p. 129 (Ptaty-
laomDrus) 1870, .

Platytambrus serratus ( pars) A. M.-Edw., op. cit., p. 156, pl. xxx, figs. 1-1e,
1875,

Prare XXVII, FIGURE 5.

Our Bermuda specimen agrees well with Saussure’s deseription
and figure, thongh it is much smaller. . The carapace, as in his type,
has an elongated, acute, lateral spine on each side. It also has the
same form of rostrum, and agrees well in the tubercles and arcola-
tion of the earapace and armature of the chelipeds.

The carapace is mueh cut away and slightly concave behind the
large lateral spine, and has no posterior lateral spines or teeth, while
there are in front of the large, lateral spine six or seven small,
obtuse, nearly even antero-lateral teeth or erenulations, on the evenly
convex margin. Its rostrum is wide, and not constricted ncar the
base; the tubercles of the carapace are relatively large and obtuse;
five of the largest size stand in the median row, and three or four
in a ecurved row on each side on a ridge nearly parallel with the
convex, antero-lateral margin. The cervieal coustriction is very
marked. The under edge of the chele has a row of minute granule-
like denticles. The only remaining ambalatory leg (3d) is small,
slender, and smooth. Most of the other characters are shown in the
fignre.

There is, on each side, a wide channel on the under side of the
carapace, as in Platylambrus (Stimp.).  Stimpson himself proposed
that genus for Saussnre’s species and another one, similar in respect
to the channels. This genus was adopted by A, M.-Kdwards., 1le
considered crenulatus a synonym of 12 serratus, but his fignre of
the latter does not agree with our specimen.

Saussure’s type was 18™™ in length of carapace ; breadth, with
spines, 24™7: without spines, 19™".  The Bermuda specimen is 8™

* Miss Rathbun has shown (Proc. Biolog. Soc. Wash., xvii, p. 170, 1904) that
the genus Parthenope (Weber, 1793) was restricted by Lamarck, 1801, to the
type P. longimana (L.), and, thervefore, that Parthenope should replace Lambius
(Leach, 1814), as usunally understood.
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long ; 9™ wide with spines ; 7.53™" without spines ; length of chela,
gmms height, 3.5™™.

Saussure’s specimens  were from  the Antilles.  Off Tortugas
(Stimpson).

The single small specimen, which T refer to Saussure’s species,
without muneh doubt, was dredged on the Challenger Bank by the
party from the Biological Station, in 1903,

In proportions and general appearance it vesembles P, Ponrtadesii,
with which it was at first thonght to be identical by me and others.
The latter is not a Platylandrus.

It differs considerably from Stimpson's original deseription® of
P. Powrtalesii in the form of the rostrum, arcolation, tubercles, and
form of the carapace, number and character of the marginal teeth
and of those on the chelipeds, ete.

The prineipal references to 2. Pourtalesii ave as follows:

Parthenope Powelalesii (Stimp.).

Lambrus Pourtalesii  Stimpson, Bull. Mus, Cowmp. Zool., ii, p. 120, 1870,
2 A, M.-Edwards, Miss, Sci. Mex,, v, p. 148, pl. xxx, figs. 2-2d.  In part, M,
J. Rathibun, Amer. Naturalist, xxxiv, p. 314 (fig. 11 copied from S. 1. Smith’s
L. Vereillii).

? Lambrus Vervdlii Smith, Proe. Nat, Mus., iii, p. 415, 1881; op. cit., vol. vi,
p- 14, 1883 Annual Rep. U. S. Figh Comnn. for 1885, p. [24), pl. ii, fig. 2,
1886.

It shonld be unoted that the ficures given by A, M.-Edwards do
not agree very well with Stimpson’s deseription.t  M.-Edwards’®
igures show a decidedly larger number of tubercles on the carapace;
more numerons lateral teeth; two, instead of one, large posterior
spines; more denticles on the chelipeds; a broader rostrum. It may
well be doubted whether he really had the same speeies, unless his
figures are very incorrect or the speecies vemarkably variable.  Onr
specimen comes nearer to Stimpson’s type, in some respects, than to
M-Edwards’ figures. But it agrees mnch hetter with Saussure’s
tigure.

Prof. 8. I. Smith, in 1881, deseribed and figured] a very siumilar
form from deep water off the eastern coast of the United States,
under the nawe of L. Verrillii.

* Stimpson's types of Crustacea were destroyed in the great Chicngo Fire.

t The description in Edwards’ work is a mere translation of Stimpson’s and
does not agree with the figures,

t This same fignre has been used by Miss Rathibun, without credit, to illustrate
L. Powrtalesit (Amer. Natnr., xxxiv, p. 515, fig. 11). She considers the two
identical.




A. E. Verrill—Decapod Crustacea of Bermuda. 419

Professor Smith later (1886) noted rather wide variations in the
species that he described (see Ann. Rep. U. S. Fish Comm. for
1885), and snggested that it might prove to be the same as L. Pour-
talesii.

Uis figure, however, differs much from that of M.-Edwards’, espe-
cially in the mueh more spinulose lateral and postero-lateral margins;
the much less prominent tubercles on the medial line ; different
areolations; and narrower front and rostrum. But the chelipeds are
much more alike in both figures, than either is like those of the
Bermuda form. '

Stimpson’s specimens were from off Florida, in 40-107 fathoms.
Straits of Florida, in 95-116 fath. (M.-Edwards). Off east coast
of United States (L. Verrillii), in 59-67 fathoms.

Figure 44a.—Cyeloés Bairdii, atlantica; x 115, Phot. A. H. V.
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OXYSTOMATA or LEUCOSOIDEA.

Family CALAPPIDZA. Box (vabs.

Calappa flammea (Herbst) Bosc. Bor Crab.

Cancer flammea Herbst, op. cit., vol. ii, p. 161, pl. x1, fig. 2, 1794,

Calappa flummea Bose, Hist. nat. Crust., i, p. 185, 1802, Miers, Voy. Chal-
lenger, xvii, p. 284, pl. xxiii, figs. 1-10, 1886 (synonymy). Rankin, op. cit,,
p. 232

Calappa marmorata Latr., Hist. nat. Crust., v. p. 892, 1803 (non Fabr.).
Desmarest, Consid. Crust., p. 109, 1825,  H. Milne-Edw., Ilist. nat, Crust.,
if, p. 104, 1837, Smith, these Trans., iv, p. 263, 1880 (young at Woods
Hole ; deser. of megalops); Ann. Rep. U. S. Com. Fish and Fisheries for
1885, p. 31, 1886.

Calappa flammea M. J. Rathbun, Brach. and Macr. Porto Rico, p. 84, pl. ii
(colored).

Prate XXV, Ficurre 1.

This large and curious species is easily distinguished from all
others by its form and colors.

The most common color variety, taken in Castle Iarbor, had the
ground-color of the carapace dull olive-hrown, in life, streaked
irregularly with many tlame-shaped blotehes of hright red ; edges
of carapace bright yellow. Distal part of chelipeds yellow, with
large broad patches of dark red: digits pale red or pink. Ambula-
tory legs pink above; the anterior edges bright red: the posterior
edges and tarsi bright yellow.

Other speeimens had the earapace covered with pretty regular,
round, ocellated spots, the eenter white, surrounded by a ring of
dark red or reddish brown. Chelipeds pink, spotted with roundish
spots of deep red; spines red; tips of digits yellow. Awmbulatory
legs purple, with the artienlations and posterior edges red ; tavsi
vellow. Tts colors appear to be noeturnally protective.

The young of this species are narrower than the older ones, as
shown by the following table. The ratios of the length to breadth
of the carapace inereases pretty regularly from 1:1.22, up to 1:1.59
in the largest. In still younger specimens examined the ratio is
even smaller than the smallest in this table.
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Measurements for proportions of Cuvapace.

Carapace

No Sex length breadth Ratios Locality
7676 Q 60 Kb 1:1.42 Jamaica
o067 3 a8 36 1:1.48 Sabanilla

3 3.0 111 1:1.59 Brazil

5 69 106.3 1:1.54 Key West

é 58 85 1:1.46 Egmont Key

Q 34.8 46.5 1:1.35 Bermuda

3 22 2 1:1.83 Vineyard Sound
3166 3 3 42 ilg il Bermuda
3165 Q 65 90 1:1.38 Bermuda

The first seven series of the above are by Prof. S. 1. Smith.

Measuwrements.

Carapace =
breadth breadth Chelza
No. Sex length total ~ —spines length height  Loecality
3165 Q 65 90 S4 51 46.5 Bermuda
3166 3 32 42 38 R 21.5 Bermuda
567 5 58 36 2.6 e = Sabanilla
7676 Q 60 85 73 ] = Jamaica
Q 34 46.5 40 e o Bermuda
Q 54 78 70.5 ] b Egmont Key

This species has large and curiously shaped larval stages (see S. I.
Smith, these Trans., iv, p. 263). It evidently lives a long time in
the free-swimming zoea and megalops forms.  This, no doubt,
accounts in part, at least, for its wide distribution. At Bermuda it
is common in sheltered sandy bays and lagoons in shallow water,
but is prohably more abundant at greater depths, It was taken by
us in Castle Harbor and Hungry Bay. It was in the early collec-
tions of J. M. Jones, Mr. Goode, C. Hartt Merriam, and others.

Its normal range extends from off Cape IHatteras to Brazil and
S. Africa. Taken by the Albatross in 1884, off N. Carolina, in 13-27
fathoms (Smith). ~ Beanfort, N. C. (Stimpson, Kingsley) ; Charles-
ton, 8. C. (Gibbes); Egmont Key, W. Fla. (Yale Mus.); Dominie:
I., taken in fish-pots in 5-10 fathoms (A. IL Verrill, 1906, Yale Mus.);
Brazil (Smith); Stmons Bay, Cape G. Hope (Miers).

The megalops stages are frequently carried northward by the
Gnlf Stream to southern New England at Woods Hole, Newport,
ete., in large numbers, In mild winters a few survive, Specimens
1 to 2 inches aeross have been taken at Woods [Mole by Mr. Vinal

Edwards and others.  (Sce S. I. Smith, these Trans,, iv, p. 263.)
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Calappa gallus (Herbst) Latr., var. galloides (Stimp.). Yellow Bor Crab.
Cuncer gallus (pars) Herbst. op. cit., iii, pt. 3, pp. 18, 46, pL Iviii, fig. 1, 1803,
Cancer (Calappa) gallus (pars) Latr., Rég. Anim., iii, p. 24, 1817,

Calappee gadlus H. M.-Edw., Hist. nat. Crust., ii, p. 105, 1837, Daua, Crust,
U. S. Expl. Exp., p. 393, 1852. Tapello, Journ. Seci. Math., Phys. Nat.
Lisboa, iii, p. 133, pl. ii, fig. 4, 1871 (W. Africa).

Miers, Voy. Challenger, xvii, p. 286, 1856 (Bermuda).  Rankin, op. cit., p. 533.
M. J. Rathbun, Decapod Crnst. W. Afriea, Proe. U. S. Nat. Mus., xxii, p.
207, 1900 ; Brach. and Maer. Porto Rico, p. 85, 1901,

Cancer galloides Stimpson, Ann. Lye. Nat. Hist. N. York, vii, p. 71, 1859,

Ficure 45. Prate XXVI, Ficures 3.

Color of upper parts generally orange to orange-brown, becoming
brighter on the frount of the chelw; under parts dull yellow. Cara-
pace, above, and front of chelw, covered with irreguiar spots of dark
red or reddish brown, variable in size and form: many of the larger

Figure 45.—Calappa gallus, galloides, front view, about nat. size. Phot.
o BE LN

grannles and tubercles of the carapace are white, especially those
that lie in rows on the posterior transverse ridges and those on the
scattered elevations,  This canses the elevations to appear higher
than they really are.  The digits of the chelie are smoky horn-color,
becoming blackish on the upper side of the dactyl. Ambulatory
legs vellow, finely reticulated with red lines.

Measurementls.,

Carapace Front
3 , breadth bet. Chele
No. Sex length total orbits length height Locality
- { 3 33
1903k F3 51 66 8 Ay 32 Bermuda

1188 32§
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This was first recorded from Bermuda by Miers.  We took good
specimens in Marvel, 1901, in shallow sandy places in Castle Harbor,
The Bermuda Biologieal Station had it from Hungry Bay. [Tt was
also in Prof. Kineamid’s collection (19034). It was not in the early
collections of Jones, Goode, ete.

The Atlantic form (var. galloides) ranges from Florida to Bahia,
Brazil, and West Africa. Cape Verde Islands and Fernando Noronha
(Miers).  Common in the West Indies ; Dominica I, in fish-traps,
20-30 fathoms (A, H. Verrill, 1806, Yale Mus.).  Bahia (Rathbun).

The typical Pacific form (var. gallus) has a wide range through
the Indian and Pacific Oceans; Red Sea; Persian Galf, ete.  Philip-
pines (Miers).

Cycloes Bairdii Stimp., var. atlantica nov.

Cyelors Bairdii Stimpson, Aunals Lye. Nat, Hist. N. York, vii, p. 237 [109})
1860 (Cape St. Lucas). Verrill, these Trans. xi, p. 18, pl. ii, figs. 1, 2, 1901
(Bermnuda).

Cyeloés Bairdii M. J. Rathbun, Proc. U. S. Nat. Mus., xxi, p. 610, 1898 ;
Brach. and Macr. Porto Rico, p. 85, 1901.

Ficures 46, 47. Prate XXVI11, Ficure 2.

The carapace is evenly ronnded in front of the lateral teeth ; sur-

face strongly areolated and rough with wnequoal granules and low

Figure 46.—Cycloes Bairdii, var. atlanlica, No. 4050, # mnat. size. Phot.
A H, V.

rounded tubercles ; a median row and two or three irregular series
on each side most prominent : antero-lateral margins with many
small unequal denticles and eranules ; posterior lateral tooth larger,
triangular, with the tip bent forward and acute. Front with two
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subacute denticles. Chelipeds strongly granulated, and with a few
irregalarly arranged small tubereles on the onter surface of the
manus ; lower margin double, with two rows of large granules;
cerest high and convexly rounded, with seven acnte angular teeth, of
which the third 1s highest ; dactylus of one chela (the right in our
specimens) with a large, stout, downward bent tooth near the base,
when closed fitting iuto a socket between a tooth on the thnmb and
a large obtuse tooth on the manns : a large, flat, rounded distal tooth
near the lower edge.

Its colors are bright in life. The carapace is pale yellow or
whitish with lemon-yellow spots in irregnlar rows, and many small
bright ved or crimson spots, especially laterally.  Chelipeds and legs
bright yellow, spotted and banded with bright scarlet red; chelwe
with a crescent of red at the articalation of the dactylus on the
inside ; tips of digits and teeth of the dorsal erest of manns red
carpus with two red spots.  Legs bright yellow, with bands of red
and purple, and purplish red margins on the merus; eye stalks
orange.

There is a close fringe of slender yellowish hairs on the dorsal
crest of the earpns, manus, and dactylus of the chelipeds, and trans-
verse fringes at the joints; the merus has two hairy lines forming a
V-shaped figure on its upper surface ; on the inner surface of the
manus there is a Y-shaped arrangement of long hairs, and a dense
distal tuft on the thumb ; the ambulatory legs have a dorsal fringe
of hairs and also transverse omes at the joints. The under side of
the carapace and the outer maxillipeds are also covered with long
vellow Lairs,

Measurements.

Carapace Chel®
No. Sex length breadth Ratio length height Locality
4050 ¢ 32 33 1:1.03 16.5 12.5 * Bermuda
1424 ¢ 35 36.5 1:1.04 26 21 C. St. Luecas (typical)
14246 ¢ 36 37.5 1:1.04 26.5 21.5 ¢ ¥ W

Our form is so very similar to C. Bairdii of the Pacific coast that
it can hardly be separated as a species. I have been able to compare
it carefnlly with specimens from Panama and with two specimens,*
male and female, from Stimpson’s type-locality (Cape St. Lucas, coll.
Xantus, Yale Mns.). The latter are, however, larger than our best
Bermuda specimen, which is an immature female. The Bermuda

* See plate xxvii, figure 2, photo. from one of these.
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form has the carapace more strongly arcolated and appears rougher,
owing to the relatively larger granules and more elevated tuber-
cles.  The two frontal teeth are more acute and have a small lobe or
shoulder on the outer edge, while those of . Bairdii ave obtuse at
tips and have no lobe. The carapace has the posterior lateral spines
sharper, longer, and farther back, in the Atlantic form, and the sides
are more rapidly contracted behind the spines; the crests of the
chele are higher and the edge more convex, the third tooth from
the front being longest, while in typical C. Bairdii the sccond is
longest. These teeth in the former are angular or carinate on the
front side, while in the latter they are evenly convex; they are
granulated in both. The outer surface of the chele has fewer but
larger tubercules in the Atlantic form, and the lower edge is bevelled

Figure 47.—Cycloes Bairdii, var. atlantica, from Bermada, under side, x
about 117, Phot. A, H. V.

and has two rows of small rounded grannle-like denticles, while in
0. Bairdii it is flatter, with two rows of larger obtuse denticles.
The large tooth, near the lower proximal end, 1s acnte-triangular in
0. Bairdii ; broadly rounded and obtuse in the Atlantic form.

There are various other minor differences, but whether they are
constant or not is uncertain, on account of the small number of
Atlantie speecimens available for comparison. 1 have not been able
to compare the male appendages.

There is mueh difference in the abdomen, but this is evidently
largely due to the immaturity of the smaller specimen,
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Two specimens of this species were taken in shallow water, in a
sandy cove of Castle Harbor, near Walsingham Bay, in March, 1901
{coll. A, TL Verrill, Yale Mus).  Cast-oftf shells were found else-
where, of larger size.  Bahamas, six fathoms, and Porto Rico
(Rathbun).

The Pacific form ranges from the Gulf of California to Panama,
Cape St. Lucas (Stimpson, coll. NXantus, Yale Mus.).  Panama (Capt.
V. Dow, Yale Mus.).

HAPALOCARCINIDEA, nov.

The position of the family HHapalocarcivide in the system seems
to be decidedly donbtful.  Stimpson thought his genus was most
nearly related to the Grapsoids,

Heller placed his genns, Cryptochirus, next 1o the Pinnotheridea,
Miss Rathbun (Crost. Haw, Is, 1906) placed the family at the end
of the Oxystomata, in proximity to the Dovippide (Ethusa, ete.),
to some of which there is considerable resemblance.

On the whole, it seems to me best to consider 1t as constituting a
peculiar superfannly group, in which the genera are highly spec-
ialized, so as to adapt them to the peculiar habit of living in cavities,
dens, or galls in the living parts of corals.

Each species hitherto discovered appears to represent a distinet
genus, the genera differing among themselves widely in strneture,

In general formn and habits they superficially resen:ble some of the
Anowura, especially the females, which have a large, elongated abdo-
men, in the form of a pouch, with all the sutures distinet, but not
apable of curling np closely beneath the thorax, but there arve no
appendages on the sixth segment.  The abdomen of the males is
narrow and is applied closely to the sternum, as in ordinary Brachyura.

The cpistome is feebly developed : the buceal area is large and
arched anteriorly.. The lower border of the orbit is little developed.
The outer antennze are small and extraorbital.  "Uhe anteunules have
a large, prominent basal joint. The carapace is narrow and more or
less oblong, or semicylindrical, not much narrowed anteriorly. The
front is usually subtruncate or emarginate withont a central tooth,

The onter maxillipeds are separated at base by a sternal lobe ;
they have the ischinum broad, often with a convex inner lobe; the
merus is small, seated well back, with the palpus articulated in a
notch of the inner edge ; the exognath is small.

The chelipeds ave feeble, often little if any larger than the next
legs ¢ the chelre are simple, with acute tips. The ambnlatory legs
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are all similar, short, with short, sharp, hooked claws, for strong
adhesion. The posterior ones are not articulated much higher up
than the others.

Family HAPALOCARCINIDZE,

Troglocarcinus, gen. nov.

This generic name is proposed for a curious crustacean that
inhabits holes and dens in the growing surface ot living corals.

It is evidently closely related to the Hapalocarcinus marsupialis
Stimpson of the Ilawaiian Islands, which occupies gall-like nests
between the living branches of Pocillopora. As in the latter, the
abdomen of the female forms a capacious egg-ponch.

It differs in having the front of the carapace abruptly bent down-
ward and operculnm-like ; in having the antero-lateral margin and
frout denticulate; in the form of the maxillipeds; and in several
other characters. The eyes are not retractile ; orbits feebly devel-
oped ;5 a spine on the outer margin.

Troglocarcinus corallicola, sp. nov.

Ficures 48, 49, «, b, e. Prate XXVIII, Ficure 8.

Carapace oblong, transversely convex ; the sides nearly parallel
posteriorly ; front abruptly bent downward and covered with small,
unequal, sharp spinules and hairs to which dirt, ete., firmly adheres;
front edge minutely notched in the middle and finely spinulated ;
autero-lateral margin with a row of fine sharp spinules; upper
surface, back of the frontal bend, hairy and granulated, the granules
larger anteriorly and toward the sides; minute posteriorly. The
sloping anterior part of the carapace has a concave area, each side
of the median line. The antero-marginal spines decrease in size
backward ; the one at the exterior edge of the orbit is largest. The
carapace is much higher or thicker in front, especially at the bend,
than posteriorly. Sternum smooth, concave in the wmiddle; genital
openings of ¢ lwate, near together on the sternum.

Chelipeds small; in the female smaller than the first ambulatory
legs ; in the male about as stout, but not longer, hairy ; chele small,
with simple, acate digits. Ambulatory legs hairy, short, incurved,
with simple, sharp, ineurved claws ; posterior legs becoming shorter,
but similar to the others, articulated slightly higher up.

Eyes small on thick, short stalks; orbits looking forward. Pedicels
of antennube large, longer than the eye-stalks, rather stout, near
together, spinulose distally, with about three longer terminal spinules.

Traxs. CoxN. Acap., VoL, XIII. 30 Marcu, 1908.
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The antennules are small, folding vertically, the tips reaching but
little beyond the eyes.  Antennwe small, about as long as the eye-
stalks.  Outer maxillipeds have the merus short and broad, with a
decided notch on the inner distal edge, at the artienlation of palpus,
The ischinm is broader than loug, with a rounded or semieircular
lobe on its inner margin; exognath is small and short. The large
palpt ocenpy about all the space to the bases of the antennules,
The anterior lobe of the sternum separates the bases of the max-
illipeds.  Legs and maxillipeds very hairy.

The abdomen is eonvex and has the rings thin, but somewhat
indurated above. In the female the edges are expanded and form a
well developed egg-pouch below, containing eggs in two specimens,

Figure 48.—Troglocarcinus corallicola, ¢ , anterior parts, from below ; diagram-
matic sketch, much enlarged, from a Dominica specimen.

This curious species lives in oven-shaped cavities or dens formed
in the upper surface of living corals, especially of I essa, Mwandra,
Diclhocenia, ete.; as many as 8-12 such cavities are sometimes found
in a coral six inches in diameter. The opening of the den is usually
semicircular or Iunate, commonly obligue to the surface of the coral;
the opening being preserved, no doubt, by the friction due to the
constant motions of the erab. The downturned, rough, and dirt-
covered front of the crab serves as a lid or operenlum, closing the
apertnre very niecely. The e¢rabs can leave their dens, at least when
young, as they often do so when the fresh corals are put aside to dry.
The full grown crabs are probably unable to leave their dens.*

Length of carapace in one of the larger females, 7™ ; breadth,
4mm  This one carries eggs,

It does not appear to be common at Bermuda. Abundant at
Dominica I, in Mussa and Mewandra clivosa, from 3—5 fathoms
(A. IL V., 1906, Yale Mus.).

* In the figure pl. xxviii, fig. 8, the crab was intentionally placed in a den too
large for it, in order to show its form,
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It appears to be nearly allied to Hapalocarcines marsupialis Stimp-
son,* which forms curious ““houses’ among the branches of Pocilio-
pora cwspitosa.  The branches of the coral, in the latter ease, grow
up around the crab and enclose it, leaving several small apertures
for the entrance of water and food, but from which the crab cannot
enierge.

In the latter, however, the front of the carapace is flat, not bent
downward, and it does not serve for an operculum, which is not

needed in 1ts case.
49

Figure 49.—Troglocareinus corallicole ; a, dorsal view, x about 4 times, of a2
removed from its den in a coral (Muss«a), from Dominica I.; b, a smaller ¢
specimen, x about 4 times, ventral view; the abdomen, legs, outer max-
illipeds, and antennules are removed, except one basal antennular segment ;
¢, the same, another 2 example ; dorsal view, x4. Phot. A, H. V.

¢
It is, perhaps, more closely allied to Cryptochirus coralliodytes
Heller,t from the Red Sea and Maldives, which lives in the same
manner, in dens in Leptoria (= Mwandra).
The latter, however, has a differently formed carapace, smooth,
convex in front, without marginal spines; orbits simple, without
spines ; and very different maxillipeds.

* Proc. Boston Soc. Nat. Hist., vol. vi, p. 412, 1859. Calman, Trans. Linn,
Soc. London, ser. 2, vol. viii, p. 43, pl. iii, figs. 29-40, 1900. M. J. Rathbun,
Crust. Hawaiian Is., U. S. Fish Com. Bulletin, for 1903, part iii, p. 892, 1906.

1 Heller, Cam., Sitzungsb. Math.-Naturwiss. Classe. Akad. Wissenschaften,
Wien, xliii, i, 1861, p. 366, pl. iv, figs. 33-39.
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DROMIACEA de Haan, 1839, Dromuides.

Dromiace Boas, 1880.  A. M.-Edw. and Bouvier, 1899 and 1900,

Dromiacec or Dromides Alcock, 1901,

Brachywra anomala Stebbing, 1900, 1903,

Anomura ( pars) Dana and many other authors,

Dronvidea Ortmann, 1896,

The relations of this rather anomalous group are recognized by
nearly all modern writers to be rather with the Brachyura than with
the remainder of the old group Anowaera. 1t includes, according
to Alcock and Stebbing, two superfamily groups: Dromiidea (re-

stricted) and Lomolidea.

Family DROMIDZE. Sponge-carryinyg Crabs.

This small and curious family is represented in the Bermudas hy
the two more common West Indian species, but both have been dis-
covered only recently, in rather deep water.  Both were dredged on
the ¢ Challenger” and ““ Argus” Banks.  Both species carry a living
sponge over the back, for concealment and protection.  They use
various species of sponges for this purpose, holding the spouge in
position by means of the two postevior pairs of legs, which bend
upward for this purpose,

Dromia erythropus (Geo. Edw.) Rathbun.
Cancer crythropus Geo. Edwards, in Catesby, Nat. Hist. Carolina, etc., ed. of
1771, ii, p. 37, pl. xxxvii.
Dromcia lator 11. M.-Edw., Hist. nat. Crust., ii, p. 174, 1837,
Drowia erythropus M. J. Rathbun, Aunals lust. Jamaica, i, p. 39, 1897;
Results of Brauner-Agassiz Exped. to Brazil, Proc. Wash. Acad. Science,
ii, p. 143, 1900. Benedict, Anomura Porto Rico, p. 172, 1901 (descr.).
Ficure 50.

In life this species is densely covered with dark brown or blackish
stiff hairs, only the tips of the dactylus being naked ; these are
light red. Beneath the hairs the surface is whitish. It grows to
considerable size ; the carapace is often 70 to 75™® broad. It always
covers its back with a concave fragment of some living sponge, but
numerous species of sponges are used for this purpose. Very often
it is some light silicious sponge of the family Chalinidw, as Spino-
sella sororia; in other cases it is a tough compact species belonging
to the Suberitide ; in several cases it was a keratose sponge of the
genus Hircina ; one from Dominica carried a large concave mass of
a silicious sponge of the genus .lgelas, several times its own bulk.
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The only Bermuda specimen known to me was obtained by the
party from the Field Mus. Nat. Hist. on the Argus Bank, 30-40
fathoms, Oct, 13, 1905. It was taken from the stomach of a Tamlet
Grouper, and was, consequently, badly damaged. It was a large
specimen,

Tts range is from Florida to Pernambuco, Brazil (Rathbun).

A number of large specimens, in the Yale Mus,, were collected at
Dominica, 1906, by A. 1L Verrill.  They were caught im fish-traps

set in 50-150 fathoms,

Figure 50.—Dromic erythropus from Dominica, with a flat Chalinid sponge
held over its back, about 15 nat, size. Phot. A. H. V.

Dromidia antillensis Stimpson.
Dromidia antillensis Stimpson, Proc. Acad. Nat. Sei., Philad., for 1838, p. 2255
Annals Lye. Nat. Hist. N, York, vii, p. 71, 1859. Smith, these Trans., ii,
p. 17, 1869 (meas.). Benedict, Anom. Coll. Porto Rico, p. 132, 1901.

Ficure 51. Prate XXVIII, FIGUures 2, 5.

The carapace, whieh is about as long as broad, is convex in both
directions, high in the middle, and pretty evenly rounded, covered
with fine, close, yellowish hairs, beneath which it is white, nearly
smooth, minutely punectate.  Similar hairs cover the chelipeds;
those of the other legs are longer. The narrow front is abraptly
hent downward at tip; it Dears three small obtuse teeth standing
equally spaced, forming a triangle, in a front view ; the inner orbital
tooth is small and acute; the superior orbital is nearly as large and
acute; the inferior orbital is similar to the frontal spines in size and
form. There are four small, acute lateral spines, of which the first
two are stonter, and divergent, the first a little larger; the 3d and
4th are strongly hooked forward at the tip and very acute. The
carpus of the chelipeds has three distal, subspiniform angles, the



432 A. E. Verrill—Decapod Crustacea of Bermuda.

upper one smaller, obtuse; the two outer ones prominent, subacute.
The manus is carinate above, with 4 or 5 small granule-like denticles
on the edge; the thumb and dactylus are strongly excavated at tip
and bear 5 or 6 serrate teeth, on the outer edge, the distal ones
largest. The last two legs are sharply subchelate at tips, the last

most perfectly so.

Figure 51.—Dromidia antillensis, under side, x about 115, Phot. A. H. V.

Color, in aleohol, white under the yellowish pubescence; chelwe
with light red or flesh-colored, partly naked fingers, white at the tips.

It always protects itself by means of a hving sponge (sometimes
a compound ascidian) held over its back by the posterior two pairs
of legs. The carapace is about as long as broad.

Measwrements of Carapace for variations of Ratios.

Carapace
No. Sex length breadth Ratios Locality
831a 3 15.5 15.6 1:1.01 Brazil
8310, fig. 2 18.2 18.5 1:1.02 b
S31e Q 16.0 16.0 1:1.00 4
831d Q 18.0 18.2 1:1.01 48
703, fig. 3 12.5 13.5 RS Bermuda

The first four series of measurements arve by Prof. S. I. Smith.

In No. 8312, the chelm are relatively much larger than in the
Bermuda example, probably owing to its maturity; length of chela,
12.5mm; height, 6.5™; the manns has a row of four conspicuous
denticles on upper edge, proximally ; the edges of the digits are
strongly aud coarsely toothed. 'The carpus has three conspicnous
distal tuberculiform teeth. The lateral teeth of the carapace are
conspicuous, the two anterior ones the larger and less acute; on the
left side the 2d tooth is double. The preorbital and suborbital teeth
are about as large as the lateral.
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A single speeimen was dredged by the party from the Bermuda
Biologieal Station on the Challenger Bank in 1903,

It agrees pretty closely with Stimpson’s original deseription, except
as to the form and relative size of the lateral spines. DBut 1t does
not agree so well with Mr. Benedict’s later deseription, in several
characters. The differences may be due to age, or there may be
distinet local races or varieties. More specimens are needed to
determine this.

The range of the species is from Mexico and west coast of Florida
to the Abrolhos, Brazil. Florida and St. Thomas (Stimpson). Santa
Cruz (Yale Mus.,, 1018, coll. Dr. Bishop); Abrolhos Is, Brazil,
No. 831 (Smith); Porto Rico (Rathbnn); Bahamas (Rankin); cast
coast of Mexico (Yale Mus.).

HETEROMACRURA, nom. nov.=ANOMURA (in part).

Anomura or Anomouvra M.-Edw. (pars); Dana (pars); Henderson (pars); and
many other authors.
Macrura anomale Alcock, 1901 ; Stebbing, 1903.

This group seems to lack a suitable name. At least there is great
diversity in the use of former names.

Anomura is still used, as it has been for the past fifty years or
more, in very diverse senses. Therefore it will save confusion to
abandon it, unless as a loosely applied general term.

¢« Anomala” (de Haan), being an adjective term, has been used
in many diverse senses, not only in Crustacea, but in other groups
also. Ience I now propose to give this gronp the above name.

It includes the superfamily groups: Galatheidea, Hippidea,
Paguridea.

GALATHEIDEA Henderson.

Porcellanoidea + Galatheoidea Stimpson, 1860.

This group as defined by Henderson, Ortmann, Aleock, and other
recent writers, includes the families Porcellanide, Galatheide, and
some others,

Family PORCELLANIDZ.

It is remarkable that only one species of this large family has
hitherto been found at the Bermudas, for mumerous other species
occur on the reefs of the West Indies and Florida.
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Petrolisthes armatus (Gibbes) Stimp.

Porcellana armata Gibbes, op. cit., p. 190, 1850,

Petrolisthes armatus Stimpson, Proe. Acad. Nat. Sei., Philad., 1838, p. 227
Ann. Lye. Nat. Hist. N. York, vii, p. 73. 1860. Kingsley, Proc. Acad. Nat.
Sei., Philad., 1879, p. 406. Ortmann, Zotl. Jahr., x, p. 280, 1897. Bene-
dict, Anomura Porto Rico, p. 133, 1801,

Prate XXVII, Ficure 3. Prate XXVII, Figure 4.

Color variable; earapace, in life, often yellowish green, with
minnte white spots, legs similar, except on the last two joints, which
have white transverse bands ; under surfaces pale yellow or white,
except the large chelx, which are pale blue (C. 8. V).

Some specimens are dark gray above, finely spotted with white
and light gray. Others are red or reddish brown, thickly specked
and spotted with white or yellowish white.

The colors are imitative of the sand, gravel, stones, alga, ete.

The median tooth of the frout is obtuse. There is a very distinet,
transverse, granulated ridge across the front. The merus of the
chelipeds usunally has three (ravely 4) sharp teeth on the inner mar-
gin: the outer margin is finely serrulate.

The chelxe are large, flat, angular; the manus has a distinet, granu-
lated, raised line on the outside.

One of our larger male specimens has the carapace 11.5™" long ;
9.5mm hroad ; between orbits, smm . merus of chelipeds, 10™™ Jong ;
larger chela, 18™" Jong; 7.3™™ high. The larger chela is stonter than
the other, with shorter and stouter digits, which are laterally
incurved and slightly crossed at the tips.

Variety pallidus, nov.

Many Bermuda specimens differ from the ordinary form in having
the carapace nearly smooth, with searcely any traces of the trans-
verse ruge and granules, so conspicuous in the typical form, and
in lacking the coarse grannles on the outer surface of the ehelw.
The color is usnally white or pale yellow. The chele are the same
in form and carinee, and the merns of the chelipeds has three sharp,
spaced teeth on the frout edge, as in armatus. In most other
respects there are no differences between them. Whether it has the
same habits was not noted. Length of carapace, s-10™".

This species is very common at Bermnda. It lives under stones
and in the interstices and crevices of dead corals, ete. It was in the
early collections of J. M. Jones, and has been taken by nearly all
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later collectors. Its range is very extensive; from off Cape Hatteras
to Maceio, Brazil; from Panama to southern California ; Pacifie
Islands; Indian Ocean, ete.  Common on the FFlorida reefs and Keys,
and in the West Indies.  Colon, Key West, and Egmont Key, W.
Florida (Yale Mus.). Guif of Calif. (Lockington).

Family GALATHEIDZE Dana.
Munida Beanii, sp. nov.
Figure 52. Prate XXVII, Ficures 8, 9.

A small species, with an ovate carapace, widest opposite the third
pair of legs. Transverse, elevated, eiliated ridges are well separated;
about sixteen on the earapace, of which four or five are incomplete.
Marginal spines about eight, small, acute, the most anterior largest ;

t=] 1 =) 3 b ’ T b

Figure 52— Munida Beanii; «a, dorsal view of specimen with shorter ocular
spines; b, specimen with longer ocular spines, x about 3 times. Phot.
PAN EIISANE:

dorsal spines ten, very small ; of these there are three on each side,
anteriorly, in an obliquely transverse line, nearly parallel with the
post-orbital border ; the inner one is largest ; a single spine on cach
side, behind the seeond eciliated ridge ; a single one, on each side,
behind the cervieal groove.

Rostrum moderately long, tapered, nearly smooth, acute, tri-
quetral, or with a slight dorsal carina. Orbital spines lanceolate,
with sharply acuminate tips, in some cases nearly half as long as the
rostrum and reaching the eornea of the eyes ; in others not over one-
third as long as the rostrnm and shorter than the eye-stalk.
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Eves large on rather long, stout stalks 5 in several specimens the
right eye is"distinetly larger than the left (see figures), Chelipeds
slender ; the merus is nearly as long as the chela: the fingers gape
at base, at least in the male, the thumb being cnrved downward at
base rather abraptly ; outer edge of thumb finely denticulate
bevond the curve, edge and tips of finger fringed with short hairs,
Entire surface of chelipeds finely spinnlose, with minute flat trans-
verse rugie between the spinules, having eciliated edges.  Ambulatory
legs also spinulose.  The largest specimen has the carapace 7.5""
long ; 4.5 wide s length of merus of cheliped, 8™ of chela, 9
of dactylus, 4™™,  Another specimen Liad the carapace 7™ long,
gmm wide.  This species is closely allied to M. simplex Benedict,
but Mr. Benediet, who has examined the specimens, considers them
distinet.  In the latter there are two pairs of spines behind the cer-
vieal suture ; the rostrum is longer and more slender 5 the chelipeds
are longer, and the chelw longer in proportion to merus. Possibly
these ditferences may be due in part or wholly to immaturity.

Seven specimens, No. 893, were dredged in 50 fathoms, on the
Argus Bank, Oct, 13,1905, by the expedition from the Ifield Museum
of Natural History, nnder Dr. T. H. Bean, to whow it is dedicated.

HIPPIDEA, peE Haax.

Hippidea Stimpsoun, 1859,  Hippoide« Stimpson, 1860. Hippidew Ortmann,
1896.

Family HIPPIDZE Stimpson.
Hippa Fabricius (restr.).

Hippa ( pars) Fabr., Mant. Iusect., pp. 3529, 330, 1787; (restr.) 1798, type H.
adaclyla.

Remipes Latreille, 18306, and most later authors.

Hippa M. J. Rathbun, Proc. U. S. Nat. Mus., xxii, p. 301, 1900 (iwon M.-Edw.).

Miss Rathbun has restricted this generie name to the group typi-
fied by adactyla, the only species left in the genus by its author, in
1798.

Hippa cubensis (Saussure) Rathbun. Sand-bug.

Remipes cubensis Saussure, Rev. Mag. Zool., (2), ix, p. 503, 1857 Crust.
Antilles and Mex., Mem. Soc. Phys. Nat. Hist. Geneve, xiv, p. 452, pl. ii,
figs. 19, 20, 1858. Rankin, Anu. N. Y, Acad., xi, p. 237; op. eit., xii, p.
533 (Bermuda).

Remipes seutellatus Miers, Jour. Linn. Soc. London, xiv, 1879, p. 319. Hen-
derson, Voy. Challenger, Zool., xxvii, p. 188, 1888. (2 Not Hippa senlellale
Fabricius, Ent. Syst., ii, p. 474, 1793.)
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Rewipes Barbadensts Stimpson, Proc. Philad. .A(-nd., 1848, p. 229 |67]; Ann.
Lyec. Nat. Hist. N, York, x, p. 120, 1871.
Hippa cubensis Rathbun, Proe. U. S. Nat. Mus., xxii, p. 300, 1900 (W. Africa).

Ficures 53, 54.

The carapace is somewhat depressed. The antenna are much
smaller than in the related species of the eastern U. S. coast.
(Lmerita talpoideda.)

The females are much larger than the males and usually more
numerous i collections.

Oar specimens, taken in spring and Oectober, are without eggs.
Henderson records a number of specimens taken at Bermuda by the
Challenger, in May, several of which carried eggs.

53

=

Figuve 53.—Hippa cubensis ; 1, dorsal ; 1a, ventral view ; x about 11y, Phot.
ACSEZAVEE
Fignre 54.—The same ; carapace, enlarged, after Saussure.

Adult female specimens are about 20 to 23"™ long, by 17 to 19=™
wide; the males are about 12™® long. One of the largest females is
29mm Jong ; 18.5 wide.

It lives in the shifting sands at and below low-tide level.  When
laid bare by the waves it can quickly retreat backward into the sand
for some depth.

It is not uncommon at Bermuda, on sandy shores, but requires
special search. It was in the early collections of Jones, Goode, and
Merriam. Also obtained by the Challenger Expedition. Rankin
records it from Cooper’s Island.
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Its range is from the Florida Keys to Brazil and to West Africa
and the adjacent islands.  Common in most of the West Indies.
Abundant on the shores of Cuba (Saussure); Old Providence, April,
9, 1884, with eggs (Str. Albatross, Smith).

Cape Verde Islands (Studer, Miers, ete.): Dahomey (Osorio);
Quinchoxo (Studer); Ascension Island (Miers, Benedict); Bahamas
(Rankin); Dominica I (A. II. Verrill, 1906). Brazil (coll. Hartt,
Yale Mus.).

Family ALBUNEIDZE Stimpson.
Albunea oxyophthalma Miers.
Miers, Jour. Linn. Soc. London, xiv, p. 829, pl. v, figs. 14, 15, 1879. Bene-
dict, Anom. Crust, Porto Rico, p. 1539, 1901. Verrill, these Trans., xi, pp.
18, 62, pl. viii. fig. 1, 1901 (Bermmnda, oxycephala on p. 18 by error).

72 Albunea Paretii Guerin, Rev. et Mag. de Zool., ser. ii, vol. v, p. 48, pl. i,
fig. 10. Kingsley, Proe. Philad. Acad. Sei. for 1879, p. 409 (W. Florida).
Prate XXVIIL, Ficure 1.

This species is peculiar in having eleven or twelve spines each side
of the central rostral tooth, and unusually long eve-stalks. In the
closely related species (o, Gibbesii) of the U. S. coast, there are
only nine or ten teeth on each side,

The only Bermuda specimen known to me is the one recorded in
1901. It was found buried in the beach sand by Mr. T. G. Gosling.
It is, no doubt, nocturnal in its habits.

Tts range is from West Florida to Brazil. St Christophers, Uay-
enne, and Brazil (Miers). Sarasota Bay, W. Florida (Kingsley).

PAGURIDEA, Stimpson, 1839.
Family CENOBITIDZA. Land Hermit Crabs.

Cenobita Diogenes (Latr.) Edw. Land Hermit Crab.

Pagurus Diogenes Latr., Encyec., pl. 284, figs. 2, 3 (after Catesby).

Cenobita Diogenes H. M.-Edw.. Hist. nat. Crust., ii, p. 240, pl. ii. figs. 11-14,
1837.  Smith, these Trans., ii, p. 38 (Brazil). Rankin, op. eit., p. 533, 1900
(Bermuda). Benedict, Anomura Porto Rico, p. 139. 1901 (deser.). Verrill,
Geology of Bermuda, Amer. Journ. Secience, ix, p. 338, 1899, fig. 12; these
Trans., vol. xi, pp. 464, 708, fig. 22¢ ; The Bermuda Islands, pp. 32, 296, fig.
22a (habits); these Trans., vol. xii, pp. 158, 179, 196, 197, fig. 60, 1906 (fossil).

Ficrre 55.

This is the only land hermit erab of this faunal region. Easily
recognized by the large, massive, purplish left chela ; stont ambula-
tory legs; the wide compressed propodus of the left leg of the
second pair ; and the compressed eye-stalks.
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Not unconunon at Bermuda and often found on the high sand hills;
far away from the shore, and in gardens.  Large specimens usually
ocenpy fossil shells of Livona pica, which have weathered out from
the soft molian limestones,  These fossil shells were doubtless carried
from the shore to the ancient sand dunes by the remote ancestors of

these same erabs.

Figure 55, —Land Hermit Crab in shell of Livona pica, about 2; nat. size. From

living specimen by A, H. V.

Its range is from Florida Keys to Brazil. Key West, Santa Cruz,
Dominica L (Yale Mus.). Andros I. and Nassau (Rankin).  Found
on nearly all West India Islands.

A fossil Bermuda specimen, in a shell of Livona pica, is in the
Yale Mus. (coll. Jones).

Family PAGURIDZ. Hermit Crabs.

Calcinus sulcatus (M.-Edw.). Stimp. Red Hernit Crab.

Pagurus sulcatus M.-Edw., Ann. Sci. Nat., ser. 2, vi, p. 279, 1836 ; Hist. nat.
Crust., ii, p. 230, 1837,

Caleinus suleatus Stimpson, Proe. Acad. Nat. Sei., Philad., 1838, p. 234
S. I. Smith, these Trans., ii, p. 17, 1869 (Brazil). Hilgendorf, Monats.
Preuss. Akad. Wiss., Berlin, 1873, p. 823, Henderson, Rep. Challenger,
Zool., vol. xxvii, Anomura, p. 61. Verrill, these Trans., x, p. 578, 1900.
enedict, Proe. U. S. Nat. Mus., xvi, p. 939, 1893 : Anom. Porto Rico, p.
141, pl. v, figs. 3, 3a, 1901 (descr.).

Pugurus tibicen White (variety), List of Crust. in the British Museum, p. 61.

Caleinus tibicen Rankin, Ann, N. York Aecad., xii, p. 533, pl. xvii, fig. 1,
1900 (descr. colors, ete.).

Caleinus obscwrus Stone, in Heilprin, op. cit., p. 149 (non Stimpson).

Ficures 56, 37. Prate XXVIII, FIGUre 7.
The colors appear to be pretty constant, in the Bermuda examples,
and last very well in formalin or alcohol.  The legs and chele in
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one of the fresher specimens are mostly dark red, hecoming brighter
red on the margins and at the joints ; the cheke have a patch of
dark olive brown on the middle of both sides of the palm; the tips
of the daetylus and thumb are white or pale yellow; the whole
surface of the chelipeds and ambnlatory legs, except on the white

ofi

Figure 56.—Caleinus suleatus, about natural size. Phot. A, H. V.

tips, is covered with very small round spots of blne ; these are also
present on the earapace anteriorly.  The ambulatory legs are
brownish red or bright red, with a band of white or pale yellow on
the distal end of the earpus and proximal end of the dactylus, and
a narrower oue at the base of the nail, which is black. The basal
joints of the ambulatory legs are white and pale reddish underneath.

b

Figure 57.—Calcinus sulcatus removed from shell ; «, second left leg of same,
more enlarged to show sulcus; after Benedict.

The onter maxillipeds and the basal joints of the antenn:w beneath
are dark olive green or yellowish green; flagellum of antenne
orange-yellow. The eye-stalks are light orange-red, with a pale
vellow or white band close to the eye. The anterior part of the
carapace is red or brown, like the chelie, and has a median pateh of
dark olive-green; posterior part bluish white or purplish white,
irregularly spotted with red or brown ; in some there is a large ill-
defined pateh of white about the suture or on the sides. The varia-
tions are mainly in the darker or lighter shades of color. The young
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and some adults are pale red, instead of brownish red. In some
there is but little white on the tips of the ehelw ; this is often pre-
ceded by an orange tint ; in some the white bands of the legs are
bordered by pale purple.

Some of the females taken by the members of the Biological
Station, in June and July, 1903, carried egegs.

“It is closely allied to C. tibicen Dana and (. obscurus Stinipson,
but differs remarkably from both of them in the deep and rugose
suleus on the outer side of the propodus of the left leg of the second
ambulatory pair. This suleus is very marked, extends the whole
length of the segment, and is limited on the upper side by a sharp
carina.  From the obscurus it differs moreover in having the carapax
broader in front, and the antero-lateral angle more prominent, and
not rounded as it is in that species.”

“Length of body from front of carapax to tip of abdomen, 23.5m™ ;
length of left hand, 7.6 ; breadth of left hand 4.5.” (S. I. Smith.)

This is a common species in shallow water at the Bermudas.  We
obtained numerous specimens in 1898 and 1901. It is in the early
collections made by Jomnes, Goode, and Merriam. Dr. Rankin
records females carrying eggs, taken in midsummer, It was also
obtained by the Bermunda Biological Station, 1903, and the Ifield
Nat. Hist. Museum, October, 1905.

Its range is from Florida to the Abrolhos Islands, Brazil (Smith).
Pernambueo and Maceio, Brazil, on reefs (Rathbun).

Dardanus venosus (Edw.) Red-veined Hermit Crab.
Pagurus venosus H. M.-Edw., Ann. des. Sci. Nat., ser. 3, vol. x, p. 61, 1848,
Stimpson, Notes, No. i, Ann. Lyec. Nat. Hist. N. York, vii, p. 82 [36], 1859.
Petrocheirus insignis M. J. Rathbun, Branuer-Agassiz Exp. to Brazil, p. 144,
1900 (on Saus. sp.*). Verrill, these Trans., x, p. 578, 1900 (non Saus.).
Pagurias insignis Benedict, Anomura Porto Rico, p. 141, 1901 (descr., non
Sans. sp.).
FicUures 58, 59.
This species sometimes grows to large size. It is handsomely
colored 1in life.
It has been repeatedly confused with 2. insignis, as indicated in
the synonymy,t but is very distinet from that species, as the accom-

panying figures show.,

* Pagurus insignis Saussure, Crust. Antilles, Mex., Mem. Soc. Phys. Hist. Nat.
Geneve, xiv, p. 433, pl. iii, figs. 20, 20a, 1858,

+ Stimpson’s description was very brief, but characteristic. Mr. Benedict,
op. cit., 1901, has given a much better deseription of it, under the name of

insignis,
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The following description is from large Dominica specimens,
The carapace is broad posteriorly, and much narrower in front of
the deep transverse groove; the harder anterior portion is longer
than broad, with the posterior margin truncate medially, in front of
which there is an incised V-shaped groove, and some lateral oblique
ones : front edge with three rounded lobes, the middle one more
obtuse and less prominent than the others and obscured by hairs ;
a strong submarginal bent-bow-shaped groove; sides of carapace
hairy ; middle part nearly smooth.  Posterior part of carapace with
swollen, broadly expanded flanks, covered with oblique and divergent
arooves ; posterior margin deeply emarginate.

Figure 58.—Dardanus venosus; a, 20 wmbulatory leg of left side, inner sur-
face ; b, the same, inner surface ; ¢, left cheliped, outer surface; x about
115. Phot. A. H. V.

The chelipeds are unequal, the left being decidedly larger, with
the chela shorter, much more robust, and differently ornamented.
The left cheliped has the merns triquetral, the two lower angles
spinnlose ; the upper one serrate with flat teeth ; the outer surface
has slight ruge and small tufts of hairs, otherwise the surface is
smooth and glossy.  The carpus is sharply spinulose above, five large
acute spines stand on the upper edge ; near the distal outer margin
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the spinules are crowded m transverse rows, with close fan-shaped
grvonps of vellowish plumose hairs arising {rom their outer bases.
The manus 1s elegantly ornamented on the outer side with small,
rounded, single and eclustered tubercles, surrounded by regular
stellate and fan-shaped groups of even plumose hairs that radiate
horizontally from their bases, except on the proximal side, the tips
of the adjacent groups of hairs mostly overlapping, so as to nearly
cover the whole surface between the tubercles ; toward the upper
margin the tubercles become higher and more pointed or spiniform ;
those along the margin are acute spines, bent forward ; on the thumb
and dactyl the tubercles of each cluster blend together and form
larger rounded tubercles, usnally paler in color, but carrying plumose
basal hairs; the thumb and dactyl each have, along the cutting
edge, a row of five or six strong, rounded, paler teeth and are tipped
with a narrow, subacute, but strong black nail or claw, excavate
within.

The inner surface of the manus is rather smooth, with some
scattered, unequal, ronnded tubercles, especially on the lower half,
and a regnlar row of larger ones along the lower margin.  Many of
these tubercles bear terminal elusters or pencils of slender hairs,
especially those along the inner edges of the digits, where the pencils
of hairs are larger and arise from pits. The dactyl is so articulated
that it moves up and down in a nearly vertical plane.

The right chela is scarcely half as thick and more tapered. The
tubercles of the outer surface are low or flattened, and bear com-
paratively few longer slender hairs; but those along the upper margin
become acnte spinules ; on the inner surface the tubercles are flat or
scarcely raised above the smooth surface, bnt have a central hair-
bearing pit, and are marked out by the narrow red lines that snr-
round most of the tubercles.

The left leg of the second ambulatory pair is very characteristie
in its armature and ornamentation. The two distal segments are
triquetral, owing to a strong carina that runs along the middle of the
outer side, above which there is a wide and deep snleus. This
carina, on the propodus, carries, on its upper and outer surfaces,
about ten or eleven oblique transverse rows ot small appressed
tubercles, arising from ridges, and decreasing in size downward ;
the proximal rows have six to eight, but the distal ones hiave only
one or two tubercles ; from the basal ridges arise crowded rows of
short, appressed, plumose hairs, which cover the intervening spaces.
On the dactylus the transverse ridges are shorter but more prominent

Traxs. Cox~N. Acap., Vor. XI1II. 31 MarcH, 1908.
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and the rows of tubercles decrease from about three, proximally, to
one or two distally ; the ridges bear on the distal side plumose hairs,
as on the propodus.  The lower marginal carina bears one or two
upper rows of subacute or conical tubercles, and an under row of
larger, white, obtuse tabereles, with a pit bearing a pencil of long
hairs, while the upper ones bear basal, plumose, appressed hairs.
The distal artienlar margin is also fringed with long hairs.  The
upper onter surface also bears transverse rows of conical tubercles
on raised ridges, carvying short plamose hairs an the distal side, as
below @ on the propodus there may be three or fonr tubercles in a
row, but on the dactyl there are but two or three, or only one dis-
tally, and the hairs are longer.

On the upper surlface of the propodus there are two or three rows
of large, mostly acute, often double, hair-bearing tubercles, with
pencils of hairs arising from pits: on the dactyl these tubereles
hecome hroader, truncate, or even concave, with clusters of numerous
pits from which pencils of longer and stouter hairs arise.  The
terminal claw is short and black.

The second ambulatory leg of the right side, as mentioned by
Stimpson, is also flattened, though less so than the left, and has near
the margins of the propodus, abhove and below, flattened, transverse
tubercles, which hear rows of small appressed hairs on the distal
edge, becoming longer at the margins 3 similar, but smaller fat
tnbercles are scattered on the middle portion, but there is no median
carina.

The other ambulatory legs are morve slender, and covered with
appressed tubereles, bhearing pencils of long hairs.  The legs ol the
third pair have rather stout chele, and are very hairy.

The eye-stalks are stout, somewhat enlarged distally, with large
black eyes 3 they are shorter than the width of the auterior part of
the carapace ; they hear scattered pencils of slender hairs,

The ocular seales are about as broad as long

bkl

the outer end three-toothed, the inner tooth longest, minutely den-

well separated, with

ticulate and fringed with hairs.

The aciculum of the antennwe is long, slender; acute, and very
hairy. The antennul®e are much longer than the eye-stalks, which
reach to about the middle of the last joint of the peduncle.

Specimens of large size, when recently dried, have the legs and
chelipeds light orange, varying to red on the exposed surfaces, with
the tubercles of the chelze crimson or purple; those surfaces less ex-
posed in life are paler orange or yellowish; under a lens the surfaces

7/
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of the chelipeds and legs are seen to he covered with a reticulation
of narrow, bright red lines, which generally, also, surround and mark
out the paler coloved tubercles aud spinules, but they may also form a
network of small polygons on the smooth surfaces. When the chele
and tubereles are red, as in some of the larger specimens, these lines
beecome dark “rved, but are less conspicnous, especially on the outer
surface, where the appressed hairs between the tubereles conceal
them.

The ambunlatory legs are usually crossed by three or fomr wide,
rather conspienous bands of red, one on cach segment, or the red
color may sometimes predominate, aud then the bands are yellow
or orange, on a red ground-color.

A specimen of medium size, from Dominiea, has the carapace 31
long; anterior portion, 13™™; breadth of anterior part, 12.5"7"; of
posterior part, 26™ ; length of eye-stalks, 8™ length of larger
chela 22mm; height, 1325 length of right chela, 13™™; height, smm;
propodus of 2d left ambulatory leg, 13™™ long; 7.5™® wide; dactylus,
20"% long

A larger specimen has the left chela, 25™™ long; 15™™ high; 10™™
thick; palm above, 13¥™; dactylus, 13",

; 5™ wide at base.

Figure 59.—Dardanus venosus. Young, from Bermuda, about 4 nat. size.

The earapace of a small specimen preserved for a short time in
formol is pale yellow, with a bright purple median area anteriorly,
and a branchial pateh of the same on each side, and bands of the
same color at the bases of the legs and on the middle of the eye-
stalks. The chelipeds are orange, finely reticulated with bright red
lines, the retieulations enclosing the whitish tubercles.  The second
leg on the left side is targer and has on its outer side a median row
of bright purple rounded tubercles on the two distal segments, and
an outer sublateral row of smaller ones of the same color; the four
distal segments of the legs have each a wide band of dark red.
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The left ehelipeds and second ambulatory leg are covered with fan-
shaped groups of plumose hairs, mostly dark red, but some are
whitish.  Tips of the digits black and spoon-shaped. The left chela
is the larger, compressed, and covered with eoarse granules.  This
is from Bermuda, fig. 59.

This species appears to be rare in Bermuda.  We obtained one
specimen in 18985 another in the Yale Museum was collected by
Dr. I V. Hamlin about 1877, Its range is from Florida to Brazil.
Porto Rico (Benedict as insignis); 2 Maceio and Rio Goyanna, Brazil,
on reefs (Rathbun as insignis).

About a dozen good specimens of this conspicuonsly colored spe-
cies were obtained at Dominica Island by A. H. Verrill, in 1906
(Yale Mus). They were taken in baited fish-traps in 10 to 25
fathoms, They oceupied shells of Zriton variegatus, Murer, and

half-grown Strombus yigas.

Figure 60.—Dardanns insignis; «, anterior part of carapace and appendages
enlarged ; b, distal part of 2d ambulatory leg of left side, more enlarged.
After Saussure. See also pl. xxvi,

This species is pretty elosely allied to D). insignis, but is easily
distingnished by the armature of the ehelie and second left ambulatory
leg. The eye-stalks of the latter are also shorter (see fig. 59), not
reaching to the end of the antennal acienlum, and the ocular seales
are different in form. In D), insignis the second left ambulatory leg
has no median earina on the outer surfaee (see fig. 59, and Plate xxvi,
4, 5), the oblique rndges and long rows of small tubereles curve hack-
ward and meet in ““herring-bone” fashion along the convex middle
line, on the propodus, but are interrupted by a groove on the dactylus;
they are armed with appressed plumose hairs, as in D). venosus.
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But, unlike the latter, this has also many short, curved, or convex
ridges on the earpus and distal part of the merus externally, similarly
furnished with appressed hairs; other similar, ¢enrved ridges are on
the inner surface of the propodus and dactylus, above and below.

It is also more yellow in eolor and more uniform, without conspic-
nous bands of red on the legs, and without the red reticulated lines,

Two large specimens of /). insignis obtained at Dominiea 1., in
1906, by A. IH. Vemill, are in the Yale Museum. They oecupy
shells of 7witon varicgatus.

They were taken in fish-traps, in 10 to 25 fathoms, associated
with D. venosus. The latter was mueh more common. Saussure’s
type was from Guadeloupe.

Clibanarius tricolor (Gibbes) Stimp. 7Tiricolored Hermil-Crab. Blue Hermil-
Crab,

Pugurus tricolor Gibbes, Proe. Amer. Assoc. Adv. Sci., iii, p. 189, 1850.
Clibanarius tricolor Stimpson, Proe. Acad. Nat. Sei., Philad., p. 234 [72],
1858.  Rankin, op. cit., p. 239, 1900 (Bahamas) ; vol. xii, p. 535 (Bermuda).
Benedict, Anom. Crust. Porto Rico. p. 142, pl. vi, fig. 2, 1901 (descr.).
Ficures 61, 62, 63.
This is a small and very abundant species easily distinguished from
all others by its remarkable coloration, in whieh blue predominates.

61 62

Figure 61. —Clibanarius tricolor in a shell of Modulus, x about 4 times. Phot,
2V o B
Figure 62.—The same, much enlarged, after Benedict.

The carapace and eye-stalks are generally bright blue; the antennwe
are annulated with bright orange ; chelipeds dark olive-green and
brown, irregularly spotted with blue, orange, and white; the chele
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are lighter olive with more numerons spots on the palm, hecoming
paler or yellowish green distatly and on the digits, with the granules
white. The ambulatory legs are bright blue, with about four orange
or bright vellow bands, at the articulations on the proximal end of
the segments, cach yellow band preceded by a dark blue band;

Figure 63.—Clibanarius teicolor, x 2. Phot, AL H. V.

dactyls bright orange at base, followed by pale orange or whitish,
and covered by small bright orange spots: tips of digits black,
excavate within,  Several variations were noticed.  One differed
from all others in having no blue color, except the blue ring that
precedes the orange band on the legs, but the legs had the wsual
round orange spots.  The chelwe were orange red with white granules
and black tips.

Figure 64.—Stegias elibanarii, female, much enlarged; «a, ventral: b, dorsal view,
After Richardson.

It is very abundant at Bermuda, among rocks and in tide pools at
low-tide. It ocenpies many kinds of small gastropod shells, snch as
Cerithiwne, Modulus, Littoriwe, Neritina, Anachis, Columbella,
Nutica. Frequently it takes possession of various land shells, com-
monly washed ashore. It is sometimes infested by a parasitic isopod
erustacean (Stegias clibanarii Richardson).™

o I:‘r;c U. S. Nat. Mus., \‘7017. xxviri;rp.b-')‘j, 19014 ; )Ion(rgfaph of Isopods of N,
America, p. 556, figs, 580, a, b, 1905,
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Some of the specimens taken in June and July, 1903, by the
members of the Biological Station, carried cggs.

Its range is from Florida to the Antilles.  Porto Rico (Benedict);
Bahamas (Rankin).

Clibanarius Verrillii Rathbun., Spolled Hermit-C(rab.
Clibanaries Verrdlii M, J, Rathbun, Awmer. Jomrn, Seience, ser. iv, vol. xi,
p. 028, 1901.  Verrill, these Trans., xi. p. 18, pl. viii, figs. 2, 3, 1901.
PraTe XXVII, Ficure 5. Prate XXVIII, F1GURE 6.

The following deseription was furnished by Miss Rathbun several
years ago: .

“The anterior or hard part of the earapace is a little longer than
wide. The median projection of the front is moderately prominent,
greater than a right anele; the lateral projections of the front are
slightly marked and are broadly rounded. The sides of the carapace
diverge posteriorly.  The eye-scales are narrow-triangular and are
tipped with a short spine. The eye-stalks are very slender and nearly
as long as the anterior part of the carapace; they reach to the middle
of the antennular flagella. The antennal aciele is slender and reaches
to the middle of the last joint of the pedunele ; the joint ends a
little beyond the middle of the eye-stalk ; the flagellumn is abont
twiece as long as the eye-stalk.”

“The chelipeds are similar in shape but noticeably unequal, the
propodus of the right being 2 the length of the left. The distal
margin of the carpus of both chelipeds is in line with the end of the
eyes, The merus of the larger cheliped is two-thirds as high as
long; its outer surface is marked by a few short, faint ragose lines;

the upper margin is similarly rngose.  The carpus is furnished with

te)
rough ¢ranules above and along the distal margin; there is a large

tuberele on the outer surface. The palin is subrectangular, about
equally long and high ; upper margin convex. The margins are
rough with granules; the outer surface is nearly smooth. Both
fingers are stont and deflexed, and gape widely; the inner margins
are very nnevenly toothed ; the upper margin of the dactylus is
bordered by two rows of sharp granules.  The fingers are excavated
at the tips, which are white.

The smaller cheliped differs not only in being shorter and nar-
rower, but in having the upper margin of the earpns and propodus
cut into stout spines, inereasing in size distally. A similar large
spine is on the upper margin of the dactylus at the proximal third.
The right cheliped is more hairy than the left, with long light hairs,
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The propodns of the second pair of feet reaches the extremity of
the large cheliped; the third pair reaches about to the middle of the
dactylus of the second pair. Both these legs have a small spine at
the lower outer distal angle of the merus, and a longer spine at the
upper distal angle of the carpus. The dactyli are a little shorter
than the propodi. These legs are furnished sparingly with hairs.”

Colors.

In formalin a pinkish-white or yellowish-white ground-
color with small roundish spots of bright yellowish-red or orange
which are most nuperous along the upper and distal margins of the
seginents of the legs, where they tend to form irregular transverse
bands.  There are four bands on each of the propodal and terminal
joints of the second and third pairs of legs; eheln and eye-stalks
spotted with red.” (M. J. Rathbun.)

Total length abont 40™", It becomes much larger.

Bermudas, 4 large and 1 small speeimen (coll. Dr. F. V. Hamlin);
Yale Mus. and U. S, Nat. Mus.”

*This species is nearer Clibanarius than it is to any other
described genus, and while it perhaps possesses all the essential
characters of that genus, it differs notably from the usual form of
Clibanarins in the inequality of the chelipeds.”

No locality, exeept Bermnda, has been recorded for this rather
conspicuonus species,

Clibanarius hebes Verrill, sp. nov.
Ficures 65, 66.

Carapace coustricted at the cervical suture ; front part shield-
shaped, longer than broad; anterior edge five-angled ; central tooth
small, acute, a little more prominent than those at the base of the
antennwe, with the intervening margin a little coneave ; lateral angles
very obtuse and farther back ; surface glossy, with small seattered
puncte over the middle, becoming larger and raised on slight rough
elevations laterally, each hearing one or séveral hairs; the one next
the cervieal suture, on each side, is larger in the form of a small low
rounded tubercle. Posterior part with marked longitudinal sunken
lines and scattered puncte : the sides hairy. Eye-stalks slender,
about as long as the width of the front of the carapace, shorter than
its length ; eye-scales small, oblique-ovate, pointed, close together.
Peduncle of antennula nearly as long as eye-stalks. Antenn:we
longer than ambulatory legs ; the aciculum is narrow, tapered, acute
at tip, reaching slightly beyond the penualtimate joint of the pednncle,
fringed on the inner edge and tip with long hairs.
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Chelipeds granulated and hairy, nearly equal iu size and form; the
distal end of the carpus is about even with the ends of the eyes;
merus strongly compressed above proximally, aud punctate ; carpus
covered with sharp granules, bearing one or several slender, pale
hairs ; on upper side they form two rows of larger acute grannles ;
each row ends distally in a small acute denticle.  Chelw not angular,
nor tapered, covered all avound with rather small, sharp, nearly equal,
Lair-learing granules, which tend to form irregnlar longitudinal
rows ; their hairs are pale and slender and too few to conceal the
granules; the'digits, which are blunt and thick, end in broad, evenly
ronnded, strong, black nails; lateral edges of digits with sharp
white denticles.  Ambulatory legs rather long, all about equal,

Figure 65.—Clibanarius hebes, Type, dorsal view; x about 1. Phot. A. H. V.

glossy when dry, covered with small, rather sparce punctie, which
bear few slender, pale hairs ; the merus joint of all the legs 1s com-
pressed.

Color of chelipeds and legs, in alcohol, nearly uniform bright
orange ; eye-stalks, antennw and front of carapace a lighter tint
of the same. There are no traces of bands, vittwe, nor spots of
other colors.

The largest specimen (see fignre 65) has the anterior part of the
carapace 7™ long ; 6™ wide ; posterior part S™® long ; 9™ wide ;
length of eye-stalks, 9™ ; length of chelw, 77" diameter, 327
length of first ambnlatory legs, 26™™. Pt
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Two small specimens were collected about 1877, by Dr. F. V.
Hamlin (Yale Mns., 3294); a much larger specimen, which is the
one figured, was taken in the summer of 1903, by the party of the
Bermuda Biological Station, at Coney Island.

Figure 66.—Clibanarius hebes, anterior parts, x about 4. Phot. A. H. V.

Geograplical Distribution ; Ovigin of  the Bermudian Decapod
Tluna,

In the preceding article 78 species, subspecies, or named varieties,
have been discussed, of which 16 have not been previously recorded
from Bermuda. Among these, 9 are deseribed as new.

Of the total number, 72, eqnal to 93 per cent., have been recorded
also from the Florida Keys or the West Indies, or from both, demon-
strating the close fannal relations of the two regions. The maeruran
Decapoda and other groups show similar relations.*

About 53 of the forms (about 68 per cent.) range from Florida to
Pernambueo, Brazil, or farther south.

A considerable number, about 25 species, or 31 per cent., extend
their range north of Florida to the coast of South Carolina or farther
north, the greater portion of these reaching Cape Hatteras. Six or
seven reach southern New Jersey.

* The true Macruia of Bermuda (not included in this article) consist of 35
species. Of these 51 species (or 88 per cent.) belong also to the West Indian
fauna, a large part of them ranging scuth to Brazil. Eight of the species are
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Two species, Callinectes sapidus, Eupanopeus Herbstii and  its
var. obesus, range northward to southern New England, as per-
manent residents,

Several others oceur oceasionally or sporadically on this coast,
being carried northward by the Gulf Stream, or by shipping, but
fail to become naturahzed so far north, owing to the cold of winter.

It is evident, therefore, that the Bermunda Decapod Crustacean
fauna is an offshoot or colony from the West Indian fanna, with
only a slight admixture of species from other regions. In this
respect the Crustacea agree with the Anthozoa, Mollusea, Echino-
derms, Fishes, ete.

Of the total number, only seven species and subspecies are, so far
as now known, peenhar to the Bermudas. These are all recently
deseribed forms and no doubt most of them will soon he discovered,
also, in the West Indies.  They are as follows:—

Nesarme Ricordi, var. terrestris, Petrolisthes armatus, var, palli-
nov, dus, nov,
Lupanopeus Herbstii, varominar,  Munide Beanii, sp. nov.
nov. Clibanarius Verrillii Rathbun.
12 hermudensis, var. seulptus,nov.  Clibanarivs hebes, sp. nov.

widely distributed free-swimming forms which extend their range even to the
Indian and Pacific Oceans ; 3 have been found on the west coast of Afriea; 2 on
the southern coasts of Europe ; 9 species reach the Carolina coasts ; 1 ranges to
New England : 8 to the Pacific coast of North America.

Of the total number, 4 have not yet been found in the W. Indies, but one of
these is a new species, recently discovered, and another is, perhaps, not cor-
rectly named.

The marine Isopods, which have been well worked np by Miss Richardson,
afford a much larger proportion of species pecunliar to Bermuda, so far as now
known, but that is largely due to the fact that the West Indian lsopods have
not been very thoroughly collected and stundied.

Dr. B. W. Kunkel has found, among the 45 species of Bermnda Amphipods,
a considerabte proportion, 20-21, of Mediterranean species, hut the West Indian
Amphipods are little known. Twenty species, so far as now known, are peculiar
to Bermuda, (Science, vol. xxvii, p. 489, 1908.)

The Bermuda, Entomostraca have not been much studied. Among the para-
sitic species Mr. Chas. P, Wilson has recently identified the following : Nesipus
curticaudis Dana ; Pandarus Cranchil Leach (from shark) © Lepeophtheivus dis-
stmulatus Wilson (stomach of hamlet gronper).

In the spring of 1898 we found an undetermnined Ostracode Crustacean abun-
dant in the rain-water tanks at Bailey Bay.

The three species of Stomatopoda arc all West Indian forms.
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The following 24 species range northward on the American coast
to or beyond South Carolina, as permanent residents:—

Ocypode arenarius, (to N. Jer-
sey.)

LPlanes minutus, (to N, Jersey.)

Pliugusia depressa.

Cyecloxanthops denticulutus.

Eupanopeus Herbstii, (to C. Cod.)

LS. Herbstii obesus, (to C. Cod.)

I oceidentalis.

Surytivm (hnoswn, (to N. Jer-
sey.)

Iviplia gonagra.

Callinectes ornatus.

(" sapidus, (to C. Cod.)

Portunus Sayi.

Aelielous anceps.

A. Gibbesii.

<. spinimanus, Snithii.
. Sebee,

A, Ordwayi.

A. depressifrons.
Stenorhynehus sagittarius,
Podoclhele Riisel.
Mithrax forceps.
Macrocwloma trispinosum.
Calappa flawea.
Petrolisthes armatus.

Several of the species, mostly grapsoids, are found in most, or all,

tropieal seas, as well as in the West Indies.

Grapsus grapsus.
Geograpsus lividus.
Pachygrapsus transversus.
Planes winutus.

They are as follows:—

Plagusia depressa.
LPerenon planissivuon.
Domecia hispida.
Petrolisthes armatus.

Of these the most widely distributed is probably Planes minitus,
which, in the Atlantie, ranges from Nova Scotia to the Straits of
Magellan, and in the Pacific from California to New Zealand, etc.

Nearly all the widely distributed species, included in the last list,

are found on

the West Coast of Africa.

But some additional

speeies, common to Bermuda and the W. Indies, are also found on

the West African eoast.

Goniopsis cruentatus
Callinectes mavginatus, larvatus
Stenovhynehus sagittaris

Namely :

Culuppa flammmea
C. gallus, yalloides
Hippa eubensis

On page 318, Cardisoma guanhund is also given as oecurring in

West Africa.

Stimpson, Ortmann and other writers have recorded

it from there, but Miss Rathbun (1900) places all such records under

C. armatum Herkl,
erroncons,

The Pacific Coast record is also probably
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Probably the locality, Ascension L, given for Gecarcinus lateralis,
on p. 310, is erroncous, the species fonnd there being (. lugostoua
M.-Edw.

Aside from the widely distributed grapsoid crabs, found in all
tropical seas, very few of the Bermuda species are found on the
Pacific coasts of Central and North Ameriea.  Bnt mauy others are
represented there by elosely allied species or subspecies.® The species
that have been considered identical or distinguishable only as varie-
ties by recent good authorities are as follows :

Goniopsis cruentatus * Perenon planissinaiin
*Grapsus grapsies * Domeeia hispida
*Geoyrapsus lividus Epialtus bituberculatus (varieties)
* Puclhygrapsus transversus * Culappa gallus (varieties)
* Planes minutus Cyeloés Bairdii (varieties)
* Plugusia depressa * Petrolisthes arniatus

Those preceded by an asterisk are circnmtropical.

It is well known that a considerable number of species of Mollusea,
Echinoderms, Anthozoa, ete., as well as Crustacea, are common to
West Afriea, Brazil, and the West Indies. Such species may have
originated on the African coast and from thence migrated across the
Atlantic to South America, and thence northward to the W. Indies.
Florida. and Bermuda, during receut geological times. All the
species of Decapod Crustacea having this wide range exist fora
considerable length of time as free-swimming larval forms, in the
zoca and megalops stages.  These larval forms may be carried long
distances by the prevailing oceanic currents, especially in the regions
of the trade winds.

It is scarcely admissible to suppose that they could have traveled
in the opposite directions, against the currents, unless by human
agency, in recent times.

Many Crustacea, including the higher and more active forms,
especially the grapsoid and eancroid crabs, are in the habit of hiding
among the clusters of barnacles, ete., attached to the hottoms of
vessels, and in this way they may be carried across the oceans in any
direction, so long as the temperature of the water is suitable for
their existenee.  In this way many tropical species reach the New
England coast in snmmer, but die out during the winter.

* Mr. Walter Faxon has given, in parallel columns, comparative lists of the
closely related species ocenrring on the two coasts. See Mem, Mus. Comp.
Zoology, vol. xviii, pp. 235-237, 1895,
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Several species of crabs and shrimps habitnally live among float-
ing surgassion, or attached to floating driftwood. This is the case
especially with Plunes minutus, Portricus Sayi, and some others,
That they have migrated to Bermuda in this way is very evident,
for they do so constantly, day by day, at the present time.

But the majority of the species common to Bermuda and the
West Indies do not have such habits, and must have migrated north-
ward in the free-swimming larval stages.  The direction of the Gulf
Stream and prevailing wind enrrents are favorable for the transpor-
tation of free-swimming animals from the Bahamas, Cuba, ete., to
the Bermudas.

On the other hand, very few if any strictly East American species
have established themselves in the Bermudas, notwithstanding the
constant passage of vessels in that direction for nearly three hundred
yvears.  Perhaps the temperature of the Gulf Stream is too high to
allow such species to be earried across it, or they may not he able to
endure the snummer temperature of the Bermuda waters,

There are, likewise, no Decapod species of Eunropean or Mediter-
ranean origin known in the Bermuda fauna, though sueh are known
to oceur in other ovders, especially in those groups that habitunally
cling to the foul bottoms of vessels,

The chances of many species being mtroduced into Bermuda
waters by this means have been unusunally good, for the great dry
dock has existed at the naval station for many vears. And long
before that, even {rom the first settlement, the sheltered harbors and
beaches of Bermuda have been favorite places for the beaching of
vessels to clean their bottoms.

It would be of great scientific interest, as well as evident eco-
nomical benetit, to experiment with the introduction of edible Iast
American and West Indian crustacea that do not now exist at the
Bermudas.  Among those that might sueceed are the large Southern
Rock Crab (Menippe mercenariay ; the West Indian Rock Crab
( Carpilius corallinus); the southern variety of the Edible Blue Crab
( Callinectes sapidusy, and many others. Probably their fertilized
eggs could be transported far more easily than the adults, and in
vastly greater numbers.  With suitable arrangements at the new
Bermuda Biological Station, such eggs could easily be hatched and
the young liberated in great numbers, in suitable places.

It would probably be useless to attempt to introduce those species
that are restricted to our coast north of Cape Hatteras, sueh as the
common lobster, but there seems to be no reason why any species
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from the Carolina coasts ov the Florida Keys should not tlourish in
Bermuda if once introdnced there in considerable numbers and
protected from their enemies at first.

Probably hundrads of species have been aceidentally earried there,
singly or in small numbers, in past times, which have failed to estal-
lish themselves, either becanse they became too far separated to find
their mates at the hreeding season, or because they were too soon
eaten up by voracions fishes,  Yet a single female crab, carvying
fertilized eggs, might suceeed in introducing the species, for their
eges often amount to 5,000, or even 10,000 at one time.  Aside
from edible species, the introduction of the smaller kinds would
afford a large additional supply of food for useful fishes, and thus
benetit the fisheries.

Probably there is no locality in the world so well adapted by
nature for experiments in the naturalization of marine animals as
Bermuda.  There are hiere numerous deep basins and ponds, of pure
sea water, due to fallen caverns, which have subterranean eonnec-
tions with the sea through pores and crevices in the porous lme-
stone, by which the sea water is constantly renewed. In such places
large numbers of marine ereatures conld be protected and allowed
to breed till well naturalized, and numerons enough to be safely
liberated. The equable temperature of the climate is also partieu-
larly favorable for such experiments. That any given species of the
West Indian marine fauna is not now found in Bermuda does not
prove that it is not able to live there, but rather that it has lacked
the opportunity or means of arriving there.

There is a large field open here for enterprising natwralists and
biologists.

Figure 67.—Sesarmea Ricordi, var. tervestris, nov., Bermuda: x 1!, Phot.

A. H, Verrill,
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Rathbun, Mary J.—Synopsis of the American Sesarm:v, with
deseription of a new species, Proe. Biol. Soe. Washington, vol. xi,
Pp- 89-92, 1897,

Descriptions of previously known species, except S. Miersii a Bermuda species,
are given only in the form of an analytical table.

Rathbun, Mary J.—The Brachyura of the Biological Expedi-
tion to the Florida Keys and the Bahamas in 1893. Bulletin from
the Laboratories of Natural Iistory of the State University of Iowa,
vol. iv, No. 3, pp. 250-294, pls. i-ix, 1898,

In this work 127 species are enumerated ; many new species are described,
and various genera and species are revised or renamed. Many of the species

are found also at Bermuda. The general distribution is not given, and but few
descriptions of previously known species,
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Rathbun, Mary J.—Svuopsesof North American Invertebrates,
VII. The Cyelometopous or Cancroid Crabs of North America,
Amer. Naturalist, xxxiv, No. 398, pp. 131-143, Feb., 1900. X. The
Oxyrhynchous and Oxystomatous Crabs of North America, op. cit.,
No. 402, pp. 503-520, June, 1900. XL The Catemetopous or Grap-
soid Crabs of North America, op. cit.; No. 403, pp. 583-502, .luly,
1000,

A few Bermuda species are included.  The analytical tables are very useful.

Rathbun, Mary J.—The Decapod Crustaceans of West Africa,
Proc. U. 8. Nat. Mus,, xxii, pp. 271-316, 1900

Some of the species described are recorded as found also at Bermuda.

Rathbun, Mary J.—Results of the Branner-Agassiz Exp. to
Brazil, Proe. Wash. Aead. Sei., ii, pp. 133-136, pl. viii, 1900,

Many of the species are found also in Bermnda,

Rathbun, Mary J.—The Brachyura and Macrura of Porto
Rico. From the U. 5. Fish Connm. Bulletin, for 1900, vol. ii, pp.
1-137, pl. 1, ii, 1901,

In this excellent report, briet but clear descriptionus are given of all the genera
and species, as well as analytical tables of the genera and higher gronps.  (See
also p. 302, above.) Very few species are figured.  All the species are named
that had been previously recorded from Bermmnda, with their general distribu-

tion.

Rathbun, Mary J.—Some Changes in Crustacean Nomencla-
ture, Proc. Biological Soc. Washington, xvii, pp. 169-172, 1904,

Proposes a number of radical changes in erustacean nomenclature based on
suggestions of Fredericus Weber, 1795, in a rare and obscure work, in which
the generic names are only given by name, with no definitions, but with a state-
ment that they would Le pnblished later by Fabricius.

Stebbing, Rev. T. R. R., in Linn. Soc. Journ., xxix, p. 323, has criticised her
conclusions, on the ground that the generic names were only mere suggestions
of what was to be published later by Fabricins, and on that account had no
claims to recognition until actually published and defined by him. This seems
to be a common sense view of the case, for this advance and erroneous pub-
lication of his MSS. names appears not to have been authorized by Fabricius.

Rathbun, Richard.—The Iisheries and Fishery Industries of
the United States, Crustaceans, pt. v, pp. 763-330, pls. celx—celxxy,
in separate volume, 1884,

Saussure, Henrie de.—M¢moire sur divers Crustacés nonveaux

des Antilles, et du Mexigue, Mémoirs Phys. et Hist. nat., Geneva,
vol. xiv, pp. 419-194, + mndex, pls. i-iv, 1858,
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Smith, Sidney Irving.—Notes on New or Little-known Spe-
cies of American Cancroid Crustacea, Proc. Boston Soe, Nat. Tlist,,
vol. xii, pp. 274-259, 1869,

One species from Bermuda is recorded; several are fully deseribed.

Smith, Sidney I.—Notice of the Crustacea collected by Prof.
C. I. Hartt, on the Coast of Brazil in 1567. Thexe Trans., vol. ii,
pp. 1-42, pl. 1, 1869.

Five species from Bermuda (coll. J. M, Jones) ave vecorded. A general list of
Brazilian Crustacea, with their distribution, is given. Many of the species are
well deseribed.

Smith, Sidney I.—Notes on American Crustacea, No. 1, Ocy-
podoidea, Trans. Conn. Acad. Sci., vol. ii, pp. 113-176, pls. li-v, 1870.

Smith, Sidney I.—The Megalops stage of Ocypoda, Amer.
Journ. Science, vi, p. 67, July, 1373,

Smith, Sidoey I.—Occasional occurrence of tropical and sub-
tropical species of Decapod Crustacea on the Coast of New England,
Trans. Conn. Acad. Sei., vol. iv, pp. 254-267, 1830, .

Gives details of ocenrrence of 7 Bermnda species of crabs on the New HEng-

land coast, due to influence of Gulf Stream, with full synonymy of some of the
species, measurements, and notes on variation, ete.

Smith, Sidney I.—Preliminary notice of the Crustacea dredged
in 64-325 fathoms, off the NSonth Coast of New England by the
U. S, Fish Commission in 1880, Proe. Nat. Museum, Washington,
vol. iii, pp. 418-452, for 1880, Jan., 1881.

Smith, Sidney I.—Report on the Decapod Crustacea of “the
Albatross Dredgings off the East Coast of the United States during
the Summer and Autamn of 1884, Rept. U. S. Commissioner of
IFish and Fisheries for 1885, pp. 605-705, 1886.

Includes several species thai arve found in Bermuda.

Stone, Witmer, in Heilprin, Angelo.—The Bermuda Islands,
Crastacea on pp. 146-119.  Philadelphia, 1589,

Enummerates 26 species of Crustacea. of which 7 are Macrura. A few are incor-
rectly named ; none are deseribed. (See also p. 300, above.)

Stimpson, William.—Notes on North American Crustacea,
No. 1, Amn. Lye. Nat. IHist. New York, vol. vii, pp. 49-93, pl. i, 1859,

Stimpson, William.—Notes on North American Crustacea,
No. I1, Ann. Lyc. Nat. IHist. New York, vol. vii, pp. 176-246, pls. i1, v,
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Stimpson, William.—Notes on North American Crustacea in
the Museum of the Smithsonian Institution, No. 1T, Ann. Lye. Nat.
Hist. New York, vol. x, pp. 92-136, 1871,

In this and the two preceding works, large numbers of new species and genera
are described from Florida and the West [ndies. No Bermuda localities are given.

Stimpson, William.—Preliminary Report on the Crustacea
Dredged in tne Gulf Stream in the Straits of Florida, by L. I, de
Ponrtales, Assist. U, 8, Coast Survey, pt. i, Brachyura, Bull. Mus,
Comp. Zool., vol. ii, pp. 109-160, 1871,

Includes descriptions of large numbers of new West Indian genera and species,
mostly from deep water.

Verrill, Addison E.—Additions to the Crustacea and Pyeno-
gonida of the Bermudas, Trans. Conn. Acad. Sei, vol. x, pt. ii, pp.
573-582, pls. Ixvii-Ixix, 1900,

Verrill, Addison E.—Additions to the Fauna of the Bermudas
from the Yale Expedition of 1901, with Notes on Other Species.
Op. cit., vol. xi, pp. 15-62, pl. i-ix, 1901,

Verrill, Addison E.—The Bermuda Islands, vol. i, pp. 37, 53,
989, 203-206, figs, 224, 56, 57, 250, pl. xciv, fig. 1, 1903. A repaged
reprint (with additions) from Trans. Conn. Acad. Science, vol. xi.
See pp. 449, 464, 701, T05-708, figs. 22a, 56, 57, 250, pl. xciv, 1903.

A second edition, with a supplement, seven additional plates, and
a map, 1907. Published by the author, New Haven, Coun.

Observations on the early history and habits of Panulirus argus, Cenobita
diogenes, Gecarcinus lateralis, ete.

Verrill, Addison E.—Geology and Paleontology of Bermuda,
Trans. Conn., Acad., vol. xii, pp. 158, 179, 196, 197, fig. 60, 1906.

Discusses occurrence of Cenobita diogenes as a fossil.
Von Martens, sce Martens.

Willemoes-Suhm, R. Von.—On some Atlantic Crustacea from
the Challenger Expedition, Trans. Linn. Soe. London, ser. 2, vol. i,
pp. 23-29, Sept., 1875,

Refers to the land crabs and to the Mangrove Crab, Goniopsis eruentatus
(habits); mentions taking personally several crabs  allied to Boscia ” (= Pseudo-
thelphusa). Desecribes Nebalia longipes, p. 26.

Young, Chas. G.—The Stalk-eyed Crastacea of British Guiana
West Indies, and Bermuda, London, 1900, xix + 514 pp., 7 colored pls’

Contains brief description of many Bermnda species. Twenty-three species
previonsly recorded by others, are attributed to Bermuda.
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EXPLANATION OF PLATES.

All the figures, unless otherwise stated, have been made from
photographs of the snbjects by Mr. A. Hyatt Verrill.  In nearly all
cases Bermuda specimens were used for this purpose, Unless the
locality is otherwise given, it is to be nnderstood as Bermuda.

Prate IX.

Figure 1.—Cardisoma guanhuwmi; dorsal view of a half-grown male from Ber-
muda; 235 nat. size.

Fignures 2, 3.—Ocypode arenarius, male and female; about 34 nat. size, resting
on Bermuda shell-sand.

Prate X.

Figure 1.—Plagusia depressa, dorsal view of female, about 5 nat. size.
Figure 2. —Sescrma Ricordi, ¢ ; typical, about 115 nat. size.

Figure 3.— Perenon planissimum, 9 ; about 115 nat. size.

Figure 6.—Grapsus grapsus. Large chela of male; 3¢ nat. size.

Prate XI.

Figure 1.—Goniopsis cruentatus ; about %4 nat. size.
o
Figure 2.— Grapsus grapsus ; about 25 nat. size.
Figure 3.—Sesarma Ricordi, var. terrestris, nov. Co-type: x about 3.

Prate XII.

Figure 1.—Cyclograpsus integer, dorsal view of a West Indian specimen, about
nat. size.

Figure 2.— Pachygrapsus gracilis, ¢, dorsal view of a Bermuda specimen, x 113,

Figure 8.—Pachygrapsus transversus, &, x about 115,

Figure 8a.—The same ¢, x about 115 : 3/, large chela, somewhat enlarged.

Figure 4.—Percnon planissimun, large chela of male, slightly enlarged ; h, the
tuft of hair on inner side of merns.

Figure 4a.—Goniopsis cruentatus ; large chela of male, 115 nat. size.

Figure 5.—Sesarma Miersii, dorsal view of carapace, x about 2.

Prate XIII.

Figures a-j'.—Planes minufus, dorsal view of 36 specimens selected from a
large lot taken at one time and place at Bermuda, to show variations in
form and color, about 3y nat. size.
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Prate XIV.

Figure 1.—Lobopilumunus Agassizii, var. bermudensis, & No. 3031, from Ber-
muda ; x about 1}, f

Fignre 2.—The same, No. 3123 : female with eggs; central view: enlarged
about 11,.

Figure 3.—Eriplia gonagra, ; about 1§ nat. size.

Figure 4.— Xanfhodius parvulus, :: dorsal view; x 125.

Figure 5.— Liomera dispar, :: No. 3156, dorsal view of a Bermunda specimen ;
x abont 11,.

s ¢ dorsal view of a fresh specimen from

Figure 6.—Platypodia speclabi
Bermuda ; about nat. size.

Figure 7.—Leplodius flovidanus, ¢, dorsal view ; about nat. size.

Figure 8 —ycloxanthops deaticululus, dorsal view ; about nat. size.

Figure 9.— Enpanopeus bernudensis, var, sculptus ; nat. size,

Figure 10.— Eurytivn limoswm, dorsal view of a small speeimen from Bahia,
Brazil, nat. size.

Prate XV.
Figure 1.— Eupanopeus Herbslii, var. obesus, &3 dorsal view, about nat. size.
Figure 2.—E. Herbstii, minex, nov., & ; dorsal view of the type from Bermuda;
o nat, size.
Figure 3.— . Herbstii, ¢, typical ; from a Bermuda specimen ; x about 114,

PrLate XV

Figure 1.— Eupanopeus sevvadus, 2 from Bermuda; about nat. size.
Figure 2. —E. oceidenfalis, female with eggs, No. 8021, from Bermuda; xabout
.

13
o
Figuve 3.—E. bermudensis, var, seulptus, nov., ¢35 x about 21;.
Figwe 4.— E. bermudensis, ¢ ; No. 33805 o, carapace: b, large chela, x abont
o1

Figure 5.—E. serratus, ¢, No. 3019, carapace : x about 11y b, large chela of
the same.

Prate X VAL

Figure 1.—Callinectes vrnaius, &: dorsal view of a fresh Bermuda specimen,
about 2; nat. size.

Figure 2.—C. sapidus, % : dorsal view of a fresh New Haven specimen ; about
17 nat. size.

Prate XVIIL

Figure 1.—Callinectes marginalus, lavatus, &3 dorsal view of a young Ber-
muda specimen, No. 19030 : x abont 12;.

Figure 2.—Portwnus Sayi, & ; from off New Jersey, No. 4036 : x about 115,

Fignre 8.—Achelous Ordirayi, young ; about nat. size.
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Prate XIX.

Figure 1.— Charytdella tunidule, dorsal view of a Bermmuda specimen, No. 672,
F. M.; x about 1}.
Figure 2. — Achelons Smithii, No. 40355 ; cotype, dorsal view; x about 1.} :

25, chela of the same, {rout view. Cotype from oft Ctape Hatteras,

7

Prate XX,

Figures 1, 2.—Achelous anceps, dorsal view of fresh Bermuda specimens; x
about 13.

Figure 3.—.. depressifrons, dorsal view of a fresh Bermuda specimen; x
about 13.

Prate XXI.

Figare 1.—Portunus Sayi, &, view of veniral side of No. 4036, from off New
Jersey ; x about 1%.

Figure 2.—Achelous Smiithel, ventral view of immature female, Cotype No.
4035, from off Cape Hatteras; x about 14.

Figure 3.—Cullinectus marginalus, larvatus, ventral view of young male, No.
19030, from Bermuda; x about 1%.

Prate XXII.

Figure 1.—Stenorhynchus sagittarivs, about 4 nat. size; a, frontal area; b,
outer maxilliped ; e, sternum ; d, male abdomen. After A, M.-Edwards.

Figure 2.— Podochela Riisel, about 1} nat. size. After A. M.-Edwards.

Figure 3.—Macrocwloma subparallelum, 3 : «, dorsal view, about nat. size; ¢,
left chela : d, ventral surface of male. After A. M.-Edwards.

Prate XXIII.

Figure 1.—Mithrax depressus ? or M. hispidus ; young 2, No. 3019 ; from Ber-
muda i x about 24&.

Figure 2.—Mithrax depressus, ¢, No. 3263, from Saint Thomas; x about 17,

Figure 3.— Mithrox hispictus, 9, No. 40538, from Bermuda ; x about 1%.

Figure 4. —Mitheax hispidus, ¢, No. 4054, immature, from Bermuda; x 1.

Prate XXIV,

Figure 1.—Epialtus bituberculatus, bermudensis, type; x 13.

Fignre 2. —Mithrax lispidus, ¢. Under side of No. 4058,  See pl. xxiii, fig. 3.
Fignre 3.—Chorinus heros, ¢ : dorsal view ; x about 13, After Cuvier.
Figure 4.—Mithrax forceps, hirsutipes; adult male ; nat. size.

Figures 5, 6.—The same ; young ; about nat. size.

Prate XXV,

Figure 1.—Calappa flammea ; about 4 nat. size.

Figure 2.—Stenocionops furcatus, *, i nat. size, with hairs removed from left
side, but with an attached chalinid sponge, which is infested with parvasitic
polyps of Parazoanthus parasiticus. From Dominica ; about 1 nat. size.
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Pr.ATE XSV,

Fignre 1.—Geogrupsus lividus, 3, larger chela. x 1%.

Figure 3.—Catappa gallus. gatloides ; dorsal view ; about nat, size,

Figure 4.—Dardanus venosus; «, 2d ambulatory leg of left side; enlarged
about 1}; num, merus; ca, carpus ; p, propodite; d, dactyl; b, ¢, parts of the
corresponding leg of 1. insignis, lettered as before. Photo. from Domin-
ica specimens by A. H. V.,

Figure 5.—Portions of the propodite of the smme legs as those in fig. 4, more
enlarged ; «, Dwrdunus venosus : b, D. insignis.

Prate XXVII.

Figure 1.—Pilumnus spinipes, dorsal view of male from Bermuda, No. 3119 ;
x 145.

Figure 2.—Cyclofs Bairdii, typical form, front view of a cotype from Cape
St. Lucas, Gulf of California: x about 13.

Figure 3.—Petrolisthes armatus; about nat. size.

Figure 4.—Achelous unceps; dorsal view: x about 14 ; «, cheliped; b, swim-
ming leg.

Figure 5. —Clibanarius Verrillit, cotypes: «a, side view ; b, dorsal view ; about
nat. size.

Figure 6.—Plwnes minntus ; dorsal view of a fresh specimen; x 14.

Figure 7.—Cycloxanthops denticulatus, dorsal view ; natural size.

Figures 8, 9.—Munida Beanii, types. Dorsal view of carapace, etc., x about 3.

Prate XXVITI.

Figure 1.—dlbunea oxyophthalma, side view of a Bermnda specimen; § nat.
size. ‘

Figure 2.—Dromidia antillensis; about nat. size.

Figure 3.—The same. Cheliped of a Brazilian specimen ; x about 4.

Figure 4.—Petrotisthes wrmatus; cheliped ; x about 4.

Figure 5.—Parthenope crenulatus,; x about 3.

Figure 6.—Calcinus silcatus; slightly enlarged.

Figure T.—Clibanarius Verrillii, cotype; slightly enlarged.

Figure S.—Troglocarcinus corallicota, ¢, partially out of its den in a coral
(Mussa) from Dominica 1.; x about three times. The crab was intentionally
placed in a den belonging to an older individual, otherwise but little of it
could be seen. Phot. A. H. V.



InpEX 1o ScienTiric AND CommonN Names.

Acanthopus Gibbesii, 834, | Callinectes, key to species of, 366,
planissimus, $34. Danze, 564, 366, 370.
Achelous, genus, 365, 375, diacanthus, 363, 370.
key to species, 375. hastatus, 371.
anceps, 375, 378, 454, larvatus, 368.
depressifrons, 374, 375, 391, 454, marginatus, 364, 366, 368, 370.
Gibbesii, 374, 375, 886, 389, 454. marginatus larvatus, 368, 454.
Ordwayi, 375, 381, 882, 383 454, ornatus, 365, 366, 369, 373, 454.
Sebee, 374, 375, 880, 454. sapidus, 363, 866, 370, 371, 433,
Smithii, 364, 374, 375, 386, 387, 388, 154, 456.
spinicarpus, 365, 374, 375. tumidus, 365.
spinimana, 383. | Cancer avenarius, 506,
spinimanus, 373, 374, 375, 3853, 386, borealis, 396,
387, 388, 454, cornudo, 415,
spinimanus, Smithii, 387. depressus, 332.
suleatus, 3635, 375, erythropus, 430.
tumidulus, 393. flammea, 420.

Acteea, genus, 335.
setigera, 338,

furcatus, 415.
gallus, 422,

Additional species from deep water, 459, gonagra, 362,
. grapsus, s17.
Albunea oxyophthalma, 438. heros, 398.
Gibbesii, 438. hispidus, 404.
Paretii, 438. limosa, 358,
Albuneidee. 438. lobatus, 336.
Alpheus, 303. maculatus, 317.
Amphioxus, 302. minutus, 325.
Amphipods, distribution of, 453, panope, 344.
Amphitrite depressifrons, 391. parvulus, 340.
Anomura, 430, 433. planissimus. 334.
Arengus cribrarius, 365. | quadratus, 306.
Attergatis lobatus, 336. ruricola. 314.
| sagittarius, 397.
Beach crab, 306. | spectabilis, 336.
Biographical notes, L. Agassiz, 371. venustus, 336,
G. Brown Goode, 301. Cancroidea, 335.
J. M. Jones, 300. ' Cardisoma armatum, 454.
Albert Ordway, 384. guanhumi, 303, 310, 311, 454.
Blue crab, 365, 370. Carpilius corallinus, 456.
Boscia, 396. Catometopa, 306.
Box crab, 420. | Cenobita Diogenes, 438,
Brachyura, key to tribes, 305. Cenobitidee, 438.
distribution of, 452. Clepon distorta, 323,
Brachyura anomala, 430. Charybdella, 366, 374.
. rubra, 363, 374, 375, 395,
Calappa flammea, 420, 454. tumidula, 299, 364, 374, 375.
gallus, 422, Chlorodius americanus, 340.
gallus, galloides, 422, 454. dispar, 343,
marmorata, 420, 454, tloridanus, 342,
Calappide, 420. limosus, 342.
Caleinns obscurus, 439, 441. Chorinus armatus, 416,
suleatus, 439, 440. heros, 398.
tibicen, 439, 441. Clibanarius hebes, 450, 431, 452, 453,
Calliactis tricolor, 416. tricolor, 447, 448,
Calico crab, 336. Verrillii, 449, 433.

Callinectes, 565. | Coryrhynchus Riisei, 398.
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Cyclometopa, 335.
Crab, bandana, 336.
beach. 306.
box, 420.
box, yelow, 422,
calico, 336.
coral, 400, 404,
fiddler, 523.
chiff, 315.
edible, 366G, 370.
flat, .)'1
ghost, .(N':
Gulf stream, 323, 326,
hairy, 355,
hermit, 439,
hermit bhw 147,
hermit land, 306, 439,
hermit red-veined, 441,
liermit spotted, 449.
hermit tricolored, 447,
land, 308, 310,
land, great, 310, 438, 439,
mangrove, 314,
mottled shore, 321,
rock, 456.
red shore, 317,
silvery clawed, 381,
spider, 499, 407, 413, 414.
spider, large, 404.
spider, red. 400, 413, 414,
sponge-carrying, 430.
swimming, 364.
Cronins bispinosns, 393,
Cryptochirus (-nrullimlyteq, 429,
Cyeloés Bairdii, 423, 424, 425,
Bairdii, atlantica, 419, 423, 425,
Cyelograpsus integer, 300, 331,
Cyelois Bairdii, 4923,
Cyclometopa, 505,

Cycloxanthops denticnlatus, 339, 454,

Dardanus insignis, 441, 446,
venosus, 441, 442, 445,

Deformed claw, 396

Deep-water species, 459, 460.

Distribution of Amphipods, 453,
Anomura, 452
Brachyura, 452,
Macrura. 452,

Domecia, 336,
hispida, 364, 454.

Dorippidee, 436.

Dounbtful species, 396.

Dromiacea, 430.

Dromnmides, 430,

Dromiidee, 430,

Dromiidea, 430.

Dromia erythropns, 299, 430.
lator, 430.

Dromidia antillensis, 431, 432.

Edible crab, 366, 370, 456.
Emerita talpoidea, 437.

INDEX.

Entomostraca, 433,

Epialtus bituberenlatus, 303, 399,
bitnberculatus, bermudensis, 399,
dilatatus, 349,
longirostris, 399,
suleirostris, 309,

Eriphia, genus, 536,
gonagra, 3G2, 454,

Ethusa, 426.

Eupanopeus, key to species of, ¢
americanus. 346, 350, 351,
areolatus, 350,

Enpanopeus bermudensis, 372, 856,
bermudensis, sculptus, 557,
Herbstii, 344, 351, 453, 454,
Herbstii, minax, 345, :,’)() 452,
Herbstii obesus, J-h, 53, 454,
occidentnlis, 251, 352, -).J~l, 454,
serratus, 342, 353, 354.

Eurytium, 335.
limosumn, 355, 359, 454.

Eupilumuns Websteri, 364.

Fiddler-crahs, 823.

(Galatheidewe, 433, 435,
Galatheidea, 433.
Galatheoidea, 435,
Gecarcinidee, 508, 159,
Gecarcinus lateralis, 308, 309.

lagostoma, 308,

ruricola, 434,
Gelasimns, 306.

pugilator, 323.
Geographical distribntion. 452.
Geograpsus lividus, 320, 321, 454,

occeddentalis, 320, 321,
Geryon ? incertus, 460,
Ghost-crab, 206,
Glypturus Branneri, 299,
Goniograpsus cruentatus, 214,

innotatus, 322,
Goniopsis, 314,

cruentatus, $03, 314, 315,

raricola, 314.
Gonoaactylns (Erstedi, 303,
Grapside, key to genera, 313, 514.
Grapsus, 314.

altifrons, 317.

cinereus, 323,

cruentatus, 314,

. grapsus, 317, 332, 333, 454,

lividns, 320.

longipes, 314.

maculatus. 317.

minutus, 325,

ornatus, 317.

pelagicus, 325.

pelli, 314.

pictus, 317,

transversns, 821,

Webbi, 317.
Gulf-weed erab, 323, 326,




INDEX.

Hapalocarcinide, 426, 427,
Hapalocarcinidea, 4"“
Hapaloeareinns marsupialis, 429,
Hermit crab, 43Y.
blue, 447
land, 438, 459
red spotted, 439, 449.
red-veined, +11.
tricolored, 447.
Heteractea, 335,
Heteractiva ceratopus, 341,
Heteromacrura, 433.
Hippa. genus, 436,
adactyla, 4306,
cubensis, 303, 436, 437, 454.
seutellata, 436.
Hippidee, 436,
Hippidea, 433, 436.
Hippoidea, 436.
Homolidea, 430,

Inachidie, 397,
Tsopods, 452,

Juey, 310.
Key to genera of Grapside, 313, 314,
Pilnmnidzae, 335,
Portunidie, 365.
spﬂme_« of Achclous and Portunus,
.

Eupanopens, 343, 344,
Mithrax, 400.
Tribes ot Brachyura, 303.

Lambrus crenulatus, 417,
Pourtalesii, 418, 419,
Verrillii, 418, 419,

Land crabs, 308, 309.
hermit crabs, 438, 439,

Latreutes ensiferus. 326.

Leander tenuicornis, 326,

Leidya distorta, 523,

Leiolophus planissimus, 334.

Lepeophtheirus dissimulatus, 453.

Leptodins, 333,
americanus, 340,
dispar, 343,
floridanus, 342, 357.

Leptopodia lanceolata, 397.
ornata, 397,
sagittaria, 397,

Lencosoidea, 420.

Libinia canaliculata,
emarginata, 396,

Liomera, 8353.
dispar, 343.

Livona pica, 439.

Lobopilumnus Agassizii, 359, 360.
Agassizii, b(—vnnndensls, 3()()
pulcehellus, 359,

Lophactaa lobata, -mb

Lupa diacantha, J.O 373,

g~

.

396, 459.

Lupa Duchassagni, 378.
Ciibbesii, 389,
hastata, 370.
pelagica, 876.
Sayi, 376,

Sebae, 580,
spinimana, 383.
Lupea anceps, 878,

Macroceeloma trispinosam, 414, 454,
trispinosa, 414,
subparallelnm. 4135,

Macrnra anomala, 453,
distribntion of, 452,

Maeandra clivosa, parasite of,

Maia, 399.
sagittaria, 397,
spinicincta, 404.
taurus, 415.

Maiidee, 399.

Maioidea, 397.

Mamaiidae, 399,

Mangrove crab, 314,

Menippe mercenaria, 456.

Metopograpsus dubius, 322,
gracilis, 324,
miniatus, 322,

Micropanope spinipes, 361,

Microphrys bicornutus, 413.

Milnia bicornuta, 413.

Mithracine, 399,

Mithraculus, 400,
forceps, 303, 109,

Mithrax, key to species of, 400, 403,
cornutus, 400, 401, 402,
depressus, 400, 406, 407, 403, 409,
forceps, 400, 409, 412, 454.
forceps, hirsutipes, 400, 409, 410.
hirsuripes, 400, 412,
hispidns, 400, 104, 406,

409.
sculptus, 411, 412,
spinosissimus, 400, 401, 402, 403,

Monolepis inermis, 306,

Munida Beanii, 435, 453,
simplex, 436,

Muunnidopsis serratifrons, 454,

Mussa, parasite of, 428,

428.

107, 408,

Nautilograpsus minutus, 325.
Nebalia longipes, 464.
Nemausa acuticornis, 403.
rostrata, 403,
Neptunus anceps, 378,
depressifrons, 391,
diacanthus, 370.
Gibbesii, 389,
hastatus, 373, 376,
marginatus, -;hb, 369,
Ordwayi. 381,
Sayi, 376.
Sebwe, 350.
tumidulus, 593.
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Neptanus ventralis, 378, 379,
\eqpus cmtlcamhs 453,

Ocypoda albicans, 3086.
arenaria, S006,
lateralis, 308,
rhombea, 306.

Ocypode albicans, 306.
arenarins, 303, 306, 307, 454.
quadrata, 306,

Ocypodide, 306

Origin of the

Fauna, 452,

Orvthonine, 399,

Ostracode, 453.

Oxyrhyncha, 305, 397.

()\\~t(nuﬂta 305, 420, 426,

34,

Jermudian  Decapod

Pachygrapsus, 303,
gracilis, 324,
intermedius,
soeins, 322
transversus, 321, 328, 454,

Pagurias insignis, 441.

Paguridie, 439.

Paguridea, 433, 438.

Pagurns Diogenes, 438,
insignis, 441,
snleatns, 439,
tibicen, 434,
tricolor, 447.
venosus, 441,

Palamon aflinis, 459.
serratus, 459,
vulearis, 459,

Pandarus Cranchit, 453.

Panopeus bermudensis, 356.
Herbstii, 344,

Herbstii, var, servatus, 353,
Herbstii, var. obesus, 547,
Timosus, 358,
occidentalis, 351.
parvulus, 340.
serratus, 353.
wurdemannii, 356.

Panulirus argus, 454,

Paramaya, 399,

Paramayinae, 309.

P'n'lp'mm us abyssorum, 459.

Parasite of Clibanarins, 448,
Pachygrapsns, 323,

Parthenope, genas, 417,
(Platylambrus) crenulata, 417,
longimana, 417.

Ponrtalesii, 418.

Parthenopide, 417.

Penzeus braziliensis, 459.

Percnon, 314.
planissimum, 303, 334, 434.

Pericera bicorna, 413.
bicornis, 413.
cornudo, 415.
cornuta, 415.

822.

464,

INDEX.

Pericera subparaliela, 415.
trispinosa, 414,
Pericerida, 399,
Pericerinz, 399.
Petrocheirus insignis, 441.
Petrolisthes armatus, 434, 454,
armatus pallidus, 453,
Pilumnide, key to genera of, 335,
Pilumnus, 336,
Agassizii, 304,
ceratopus, 341.
spinipes, 361. 362,
Pinnotheridae, 426.
Pisa bicorna, 413.
bicornuta, 413,
galibica, 413.
purpurea, 413,
trispinosa, 414.
Plagusia, 314,
depressa, 332, 454,
Sayi, 332,
squamosa, 332,
Planes, 325,
Linnwana, 3235.
minutus, 323, 325,
404, 456,
Platylambrus, genus, 417,
crennlatus, 417.
serratus, 417,
Platypodia spectabilis, 836, 473,
Pocillopora ciespitosa, parasite of, 427,
429,
Podocheln Riisei, 39S, 454.
Podonema Riisei, 39S,
Porcellnna armata, 434,
Porcellanidie, 433,
Porcellanoidea, 423,
Portunidae, 364.
key to genera of, 865,
Portunus, genus, 3635, 373,
(Achelous) anceps. 378.
(Achelous) depressifrons, 391,
diacanthus, 370.
(Achelous Gibbesii, 389,
hastatus, 370
(Achelons) Ordwayi, 381.
pelagicus, 374, 376.
sanguinolentus, 380,
Sayi., 326, 373, 874, 375, 3!6 38‘)
392, 4 )4, 456.
(Ache-lous) Sebee, 380.
spinimanus, 885,
Pseudothelphusa, 396, 464,

326,

877, 889,

Remipes, 436.
Barbadensis. 437.
enbensis, 436,
scutellatus, 436

Sand-bug, 436.

Seylarides, 459.

SC\ llarus eqninoctialis, 459.
Sesarma, 303.
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Sesarma angustipes, 327,
cineren, 327, 330.
Miersi, 331.

Ricordi, 323, 327, 330.

Ricordi, terrestris, 328, 453, 457,

Robertii, 830.

Stimpsonii, 327, 331,
Spider erab, 397-399, 400-415.

crab, common, 400.

crab, red, 400, 404.
Spinosella sororia, 430,
Sprite, 306.
Stegias Clibanarii, 448.
Stenocionops furcata, 415, 416.
Stenorhynchus sagittarius, 397, 454,
Stomatopoda, distribution of, 453,

Strombus gigas, 446.
Swimming crabs, 364.

Tedania ignis, 3306.

Triton variegatus, 446, 447,

Troglocarcinus, gen. nov., 427,
corallicola, 427, 428, 429,

Uca, 396,

Xantho denticulata, 539.
parvulus, 340,
setiger, 338.
Xanthodius americanus, 340.
parvulus, 540,

Fignre 68.— Plutypodia spectabilis (see p. 336) ¢ enlarged.

Phot. A. H, Verrill.



474 ERRATA.

Page. 310, line 14, omit Ascension I,

Page 313, line 21, omit West Coast of Africa.

Page 335, hine 1, for p. 14, read p. 305.

Page 336, line 13, for lobata, read lobatns,

Page 362, line 7 from bottom, for p. 238, read p. 338,
Page 408, line s, for fig. 34, read fig. 41.

Page 422, line 10, for Cancer, read Calappa.
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A. H., Verrlll, Phot.
BERMUDA CRUSTACEA.

2, 3. Beach Crab, Ocypode arenarius.

Stoddard & Brown, eng.

1. Land Crab, Cardisoma guanlooni ¢ 2,






Trans. Conn. Acad. Vol. XIII, PLATE X.

A. H. Verrill, phot. Stoddard & Brown, eng.

1. Clff Crab, Plagusia depressa; 2. Sesarma Ricordi; 3. Perenon planissimum ;
6. Grapsus grapsus.






Trans. Conn. Acad, Vol. XIII PLATE XI1.

1. Goniopsis erwentutus: 2. Grapsus grapsus; 3. Sesarma Ricordi, var.

tervestris, nov.







Trans. Conn. Acad. Vol. XIII. PLATE XII.

| 5

1. Cyclograpsus integer; 2. Pachygrapsus geacilis; 3, 34, 3b. P. transversus ; 4. Percion :
d4a. Goniopsis; 5. Sesurma Miersit.






Trans. Conn. Acad. Vol. XIII. PLATE XI1I1I.

A. H, Verrill, phot, Stoddard & Brown, eng.

BERMUDA CRUSTACEA.

Gulf-weed Crab, Planes minufus, showing variations.






Trans. Conn. Acad. Vol. X1I11I. PLATE X1V
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BERMUDA CRUSTACEA.







Trans. Conn. Acad. Vol. XIII. PLATE XV.

A. I1. Verrill, phot. Stoddard & Brown, eng.

BERMUDA CRUSTACEA.

1. Eupanopeus Herbstii, var, obesus; 2. E. Herbstii, var. minax; 3. E. Herbstii.






Trans. Conn, Acad. Vol. XIII. PLATE X VI.

BERMUDA CRUSTACEA.

1, 5. Eupanopeus serratus; 2. E. occidentalis; 3, 4. E. bermudensis.






Trans. Conn, Acad. Vol. XIII. PLATE XVII.

A. L Verrill, phot. Stoddard & Brown, eng.

BERMUDA CRUSTACEA.

1. Callinectes ornatus; 2. Blue or Edible Crab, Callinectes sapidus.






Trans. Conn. Acad. Vol. XIII. PLATE XVIIIL.

1. Callinectes marginatus, larvatus ; 2. Gulf-weed Swimming Crab, Por-
tunus Suyi ; 3. Achelous Ordwayd.






Trans. Conn. Acad. Vol. XI1II. PLATE XIX,

A. H. Verrill, phot. Stoddard & Brown, eng.

BERMUDA CRUSTACEA.

1. Charybdelle tumidula; 2. Achelous Smithii.






Trans. Conn, Acad. Vol. XII1I. PLATE XX.

]

1, 2. Achelous anceps; 3. Achelous depre







Trans. Conn. Acad. Vol. XII1I. BRI ASTIE XX

1. Gulf-weed Crab, Portunus Sayi; 2. Achelous Sithii 9 ;
3. Callinecles marginalus, larvatus.






Trans. Conn. Acad. Vol. XIII. PLATE XXII.

1. Stenorhynchus sagittarius ; 2. Podochela Riisei; 3. Macrocweloma

subparallethon.  After A, M.-Edw.






Trans. Conn. Acad. Vol. XIII. PLATE XXIII.

1. Mithrax depressus?; 2. M. depressus 2 3. M. hispidus 2 5 40 M. hispidus $ .







Trans. Conn. Acad. Vol. XIIL, PLATE XXIV.

1. Epialtus bituberculatus: 2. Mithrar hispidus: 3. Chorinus heros; 4, 5, 6. Mithrax
forceps, hirsutipes.






Trans. Conn. Acad. Vol. XIIIL. PLATE XX V.

1. Box Crab, Calappa flummea ; 2. Stenocionops furcatus, with sponge attached.
) Pl s } g






Trans. Conn. Acad. Vol. XIII. PLATE XXVI.

BERMUDA CRUSTACEA.






Trans. Conn, Acad. Vol. XIIIL. PLATE XXVII.

A. H. Verrill, phot,

BERMUDA CRUSTACEA.






Trans, Conn. Acad. Vol. XI1II. PLATE XX VIII.

A. Hyatt Verrill, phot. Stoddard & Brown, eng.

BERMUDA CRUSTACEA.
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