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DECAPOD CRUSTACEA OF BERMUDA.

Part I1—M acuuna.

By A, E. VEsRmnr.

The collections of Bermuda Maerura, studied in the preparation
of this article, came chiefly from the sourees alveady acknowledged
in Part 1.* Nearly all the species are in the collections of the
Musenm of Yale University, Much the larger part were collected
by myvself and companions in 808, 1901, and 1916, Many were
also previously in the coflections made by Br. G, Browue Goode,
1. M. Jones, Esq., and others.  Many of the mare aliscure species
have been studied, also, by Aliss AL [ Rathbun, 1o whom I am
likewise imdebied for several photogravhs of rare species, contained
in the U. 5. National Musenm,

No doubt many more specics remain to be discavered, especially
of the smaller shrimps,  Many of these have very retiving habits.
living in holes and crevices in dead coralz, ete, or In the oseular
cavities of large sponggs. Othiers frequent the quiet waters of
lagoons and mangrove swamps. where, owing to their transparency
or protective colors, thev are not easily seen.  We did not have
oppormriitien to use Ane meshed seines i such places, which woukd,
no doubit, have given good results,  Ohwing to the absence of fresh-
water streams, the varions species of [vesh-wnter shrimps and
prawns, common in the West Tndies, are entirely lacking.

Many more additions to the number of species are to he expected
by dredging in decper water, outside the reefs, Manv of the
specics of Macrura have interesting and remarkable metamor-
phoses, the free-swimming larve (see plates 111, IITa, XII,
XWVIL), being totally unlike the adults. This is particularly the
case with the species of Panuliras (the common Bermuda lobster),
Syllarides, Stenopus, ete, The Bermuda species have been very
little studied in this way, With the facilities of the new Biclogical

* For Part I; sce these Transactions, val, xiil, pp. 200-474.
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Station and public Aquariem, there are excellent opportnnities to
carry on such resexrches.

In the important memeir of Brooks and Hernick, on the meta-
morphases of the Macrura (3em. Nat. Acad. Sci., vol. v, 1807)
the metamorphoses sl structures of a [ew Bermuda specics are
given; viz., Stenopus luspidus; Alpheus heterochalisy A, packardi
(erraneonsly identified as A, wenus), and Synalpheus brevicarpus.
They found remarkable variations in the larval forms, supposed
by them to be of the same specieg of Alphens and Synalphens.
The most notalle cases of this kind were due to crroncous identifi-
cations of the species of those difficnlt genera, as shown by
Coutiere.  Many more studies of that kind should be made on the
numerous closely related species of that groug.

O aecoune of the existing eanfusion in the Hierature, and the
inherent difficultios 1o determining the numerous species of Alplens
and Syealpheus, T have treated those genera in greatet detail than
muost others, descriling and figuring, with many structural detadls,
afl the species known to we [romn Bermuda, as well as some closely
allied species {rom other American localities, hoping that stidents
ai their embryology will be eoabled by this means to correctly mme
the species they way iovestizate hereafier,  In other groups gen-
cral figures, at least, are given of nearly all the species, and in most
cases the siractures of same of the appenidages are also figured,

Hithierto some of these species have not been figured at all;
others have heen figured only in foreign works, many of them
very imperfectly. The photographs and drawings, unless otherwise
indieatec, are by A I, YVerriil

Subeciler MACRURA, Crowfehes, Lobstors, Shrimgds, and Prowns.

fey to He Tribep and pird of the Fomilies.

A —Body nol compressed, Hostrum depressed, sometimes wantmg, FFirst
abdoniinal segment sharter and narrower than the followmg  Alwdom-
inal appendages {pleopods) not oar-shaped. The articulation between
the carpue and propedus of the chelpeds 18 at two fixed points,
Branchie filamentovs.

Reprantic = Trichobranchioto = Astacing DeHaan,

B —Abdomen or pleen large and strong with the segments overlapping.
Carapace larpe and firm.

D—Nope of the legs have chelie, except the 5th pair in the adult
female, Ne appendages on rst segment of pleon; outer antentue
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destitute of a scale. Uropods and telgon thn and flexible distally, not
spinose.  Leps with six functional segments. Larva a phyllosema.
Tribe Sevilarides or Lovicato,

E—~Carapace subcylindrical ; outer antenna elongated, with a long, tapeted,
multi-articulated, and rather rigid spinose flagellim,  Orbits not exca-
vated in the dorsal surface of the catapace.

Fannly Palinwrrde.

EE.—=Carapace much depressed or flattencd ; orbits cxcavated in its dorsal
surface; outer antennm short, Aat, or squamiferm, without o jeinted
flagellum @ sth pair af legs with amall chele in the femate,

Family Scvllaride,

DD—First three pairs of Jegs chelate, the first pair largest. Outer
antenne elongated, vsually with a bazal scale and n long (exible fagel-
lurm,  Uropods and telson eather rigid and wswally spinose at the ends;
outer lamella of wropods have a tranaverse sutere, Lezs have soven
segments, Pranchiz nomerons,

Trihe Astaeidea,

Fo=-Last thoracic segmenl consolidated with the preceding one.  First
abdoiminal segment has a pleopod | i the male developed as a genital
organ.  Spermatheca exterpal. Branchim o poirs. Taoen o zoéa or
Moyzis-like (marme).

Fawnily {fomarida.

FF.—l.ast thoracic semment movable.  Spermathees: in the form o of an
amnulus. Branchie 17 or 18 pairs. Tarva wol o 2oca; similar ro

adult in form (ivesh-water [orms). o .
Faunlv dslucide,

BB—Ahdomen or pleon elongated, weak, with the scgments et over-
lapping. Carapace small. Third par of legs pot chelyte; 15t and zd

pairs chelate.
Tribe Thallassinidea.

Al ~Body usually more or less compressed.  Rostrum wevally compressed
or slender: sometimes absent,  Abdominal appetdages - (pleopods)
oar-shaped. Articulation between the carpus and propodus of the
chelipeds at only one fixed point, Branchie various.

Tribe Narantis (or Carideg, sense extended].

REPTANTIA Voas=TRICIIGERANCIIIATA.
SBCYLLARIDEA Sitchbing = LORICATA Heller (pars).

Body convex, either depressed ar subeylindrical, with a strongly
thickened shefl. Antennules usually have two flagella.  Antennz
may either have or lack a long flagellum; antennal scale lacking ;
first joint of peduncle united to epistome.  Gills trichobranchiate
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first four legs have a lbranchial plume or podobranchia on the
epipodial plate of the fOrst joint, and alse have arthrobranchiz;
last four theracic segmenis have pleurobrauchie. Thoracic legs
have bue six functional joints; none have chelw except the last
pair of the female, No pleopods on the first abdominal segment
in cither sex.  Telson and urdpods have the distal part thin and
Hexible, not spinose.

The larvae are remarkable [or their large size and thin, foliate
structure.  They are of the form called Phyllosoma.  Their entire
oy is wide and exceedingly thin atfd transparent, in life—hardly
thicker than thin paper with long, stender Lifid legs, all colorless
and transparent except the eves, which are far apart on long stalks,
{See plates 3, 340

They apparently live at the suriace 2 tong time in this form and
have several moulls, changing gradually to forms more like the
aduft,  Such larve were frequently taken by us in the Gulf Stream
amd adjzeent waters off our coasts, coming no doubt from much
further zonth.

The most common kinds (plates 3, 34, (gs. £-3a) are supposed
to belong to Panalivay arges, but none were taken old enough to
prove this.  Ohur figures represent three stages of this specics (see
under P oargns).  Another quite different species (plate 32\, fig.
4) may Lelong to Scylleres or one of the species of Seyllarides,
but 115 origin is very nnwertnin. . This differs from the others in
having the large thin prethorax or head partion relatively longer,
and instead of Leing regularly elliptical or stightly oval its borders
are incurved in front of {he middle, so that the antertor part is not
half as wire as the widest part; the eve-stalks are longer, the eyes
rounder.  The thorax proper is wider thau in the other species and
its posterior incurvature or sinus is much wider and deeper; the
abidomen 15 bud-like with no segments developed in this stage,
though the legs are all [ully developed and bifid, while in the other
species, with the abdomen in a simular state, the fifth pair of legs
can be seen only as minmte rudiments {pl. 3, hg. 1; pl. 34, fig.
240, lnthis species {pl. A, fig. 1) the third maxillipeds (mp"")
are shorter and not bifid as thev are in the others. The other
mouth organs (m) are, however, more developed than in the
others, while the antennules and antenne (a’, 2"} are less developed
and nmch shorter than in the youngest stage of the other species.
The latter will be deseribed under P. argus, below.
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Family PALINURIDJE Duna. Spisy Lebsters; See Crawfishes,

Palimerini Latreille, 1802 Leach, 18eq.

Palinuride Dana, Crus. UL 8. Expl. Exped,, p, 570, 852, Gray.  Ortmann,
1o, Rathbun, go1, po 308, et

Hcﬂ:l}' subevlindrical ; thorax not depressed.  Eves not enclnsel
in orbits formed witiiin the edge of the carapace. Anteanne not
fAattened ; furmished with a large and long, rather rigid, multi-
articulate and wsually spinose Hagellom, Fifd leg of female
chelate.

Panulirug Wiite, Spiey Lobsters.

Ponulirns White, List Crust. Teitsh Mus., o 6, 0847,

Ocular segnent 2 exposed and  flexible, Moo rostum or
central toath, Aunteiimles with vather long, slender exposed flagella,
Amtennze long, very large and rigid, spinose ) o seridulating organ
at their bases. Larva 13 a Plovllosoma.  (See plate 3, 34}

Panulirus argus {Lamr.) White.  Hernofis Lobsfer; Sea Cruwe-fish,
Palingrns wrgus Larecille, Aeo. Mus, Hist, Nat, Paris, i1, 1 593, 1800
Monv, Dict. His, Nat, xvi, pooanfe Oivier, Eneye, vinn p, g
Lamarck, Ilist An. sans. Yort, v, p, 200, 18150 Desmarest, Coasid,
gen, sur les Crust, poo#5. H, Milne-Todw,, TTst. Nab Crust.. il p.
io0, (Antilles). Ieller, Reise Freg, Novarra, Crost, o o5, 1863
{Analytical table).

FPanulirus orgur White, List Crust, Brit. Moz, po 69, 847, Smiil,
these Trans. ii, p. 30 1360, {Teazil). Raokin, op, cit, oo, p, 530,
Bate, Yoyage Chall,, vol, xxiv, p, 70, (BEE 3. 1. Rathbuen, Brach,
amd Maer. Porto Bico, po a8, toor, Verrill, these Trans, xi p, 705.
fig. 56, and pl xeiv, ez £, 1oz The Beeomda Ta, Tope 203, fig, 56,
pl. xciv, fig. 1, 1go2, (habits and history).

Palinwrus americanurs Stone, in Ileillpriu, The Bermuda 1z, p. r4o
{# mon, M, Fdw.)

Text vigues 1, Prate [: Fiovne 1. Prare 110 Fiooees 1, 20 Prase 111
Froumes 1, 2 (supposed? larvae), DPrate LA : lhcones 246 (larve),
Frate VIll: Ficvees 2, 2za. wate 1X: Frovee ¢ (stridulating
organ). By A L. V.

The following deseription is mainly {from medinm sized males
(No. g1o1, 4102, Yale Mus.} preserved in formo) and dreied,

The carapace, in large specimens, has the areas well defined by
wide grooves; the cervical groove is conspicuous. The fromtal



